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 CHAPTER 53 

 FRACTIONAL LASER 
SKIN RESURFACING 

   Gregory A.   Buford   

   HISTORY OF LASER RESURFACING 
 Facial aging follows a rather predictable course. As we age, our skin 
thins and becomes translucent, the collagen fi bers in the deep 
dermis diminish in number and become more randomly organized, 
and pigmentary changes appear in more superfi cial layers as a result 
of years of actinic damage. Some of these changes can be amelio-
rated or reversed. To do so, the skin must be injured in a predictable 
manner that stimulates it to reorganize and rejuvenate during 
the healing process. Chemical peels, microdermabrasion, and laser 
rejuvenation have been used successfully in the past, but each 
has its own inherent advantages and disadvantages. In this chapter 
we focus on laser resurfacing and, most important,  fractional  laser 
resurfacing. 

 Lasers were developed in 1960 on the foundation of Einstein ’ s 
quantum theory of radiation. Over time, the use of different lasing 
media allowed for the development of specifi c lasers and ultimately 
specifi c applications. Ablative laser resurfacing was fi rst introduced 
in the 1990s with the advent of the CO 2  laser; soon thereafter, the 
erbium-doped yttrium aluminum garnet (Er:YAG) laser was released. 

 Although these two lasers formed the foundation of ablative 
resurfacing, they provided slightly different outcomes with respect 
to treatment effi cacy, downtime, and risk for adverse events. The 
shorter wavelength of the erbium laser (2940   nm) versus the CO 2  
laser (10,600   nm) allowed for more effective absorption of laser 
energy by water and thus a signifi cantly higher absorption coeffi cient 
(Er  =  12,000 vs. CO 2   =  800). As such, residual thermal damage was 
signifi cantly less with use of the erbium laser than with the CO 2  
laser. In addition, faster reepithelialization was noted with the 
erbium laser. But were these advantages necessarily decisive? Perhaps 
not: although the erbium laser has been associated with less down-
time and erythema and a faster recovery, its overall results have been 
less dramatic than those attained with use of the CO 2  laser. 

 In response to the prolonged downtime associated with tradi-
tional ablative resurfacing, which is quite aggressive, a number of 
nonablative technologies were developed with the aim to provide 
noninvasive facial rejuvenation but to do so with minimal to no 
downtime. Technologies such as intense pulsed light (IPL), radio-
frequency lasers, and infrared lasers were ultimately developed. 
While the downtime with these devices was defi nitely less, the 
overall results also were less impressive. 

 The next evolution of laser technology involved reintroduction 
of the erbium laser but in a  “ fractional pattern, ”  with the fi rst device 
to pioneer this technology being the Fraxel Laser (Solta Medical, 
Inc., Hayward, Calif). Fractionated resurfacing uses many small, 
separate columns of light to create microthermal treatment zones 
(MTZs) with bridges of untreated tissue in between. In the case of 
the Lumenis (Santa Clara, Calif) Ultrapulse Encore, spot size varies 
from 0.12   mm (DeepFX) to 1.3   mm (ActiveFX) and can be applied 
in a square, rectangular, linear, or other shaped confi guration. The 

treated area appears as many small ablated  “ dots ”  as opposed to a 
single large, homogeneous ablated area. By leaving areas untouched, 
treated areas heal faster because of ingrowth from the surrounding 
untreated zones. The result is dramatic improvement with signifi -
cantly less downtime. 

 Although fractionated erbium laser technology was a signifi cant 
step ahead of its predecessors, the disadvantages were also clear. 
Most patients were seeing improvement, but it came at the cost of 
at least three to fi ve treatment sessions. So although downtime was 
minimal, the overall duration of therapy was prolonged. Eventually, 
fractional technology was extended to a CO 2  platform, which then 
allowed for more effective rejuvenation in as little as one treatment.  

  BASICS OF LASER THERAPY 
 Ablative devices such as the CO 2  and erbium laser use water as a 
target chromophore. As previously noted, the erbium wavelength is 
nearly 20 times more highly absorbed than the CO 2  wavelength. 
This difference effectively differentiates the two lasers. The absorbed 
laser energy then exerts two effects on the treated tissue: ablation 
and coagulation.  Ablation  involves actual destruction and removal/
vaporization of tissue and can be benefi cial in improving the super-
fi cial tone, texture, and appearance of the skin.  Coagulation , on the 
other hand, is the result of heat transference to the tissue and is 
thought to encourage collagen remodeling and ultimately tissue 
tightening. 

 The amount of ablation and coagulation is controlled by the 
amount of laser  fl uence ( power) and  pulse duration  (or  pulse width ; 
length of time power is applied). Short pulse durations and high 
fl uence produce greater ablation, whereas longer pulse widths and 
lower fl uencies emphasize coagulation. Settings can therefore be 
individualized for the desired patient outcome. 

 The percentage of skin treated is dictated by the  density  setting. 
Higher density settings affect a greater area within a specifi c treat-
ment zone (i.e., the columns of light energy are closer together) and 
can be especially effective for dyschromias. The downside is that 
there may be a prolonged healing time, depending on the chosen 
fl uence, because there are fewer untreated skin islands surrounding 
treated areas. 

 Although there are basic recommendations for treatment param-
eters for each device, in reality there is considerable variation among 
practitioners ( Table 53-1   ). In the beginning stages, it is best to 
incorporate more conservative settings and accept the potential 
need for additional treatment, versus using more aggressive settings 
with the greater potential for complications.  

  PATIENT SELECTION 
 Patient education and selection are essential for achieving optimal 
results with fractional laser resurfacing. Fitzpatrick skin type 
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 TABLE 53-1      Fractional Technologies Comparison Chart  

 Supplier 
Product Name  Device Type  Wavelength 

 Energy 
Output  Pulse Length  Price  Accessories 

  Alma Lasers  
 Pixel 2940  Fractional Er:YAG 

handpiece for 
Harmony XL  
system 

 2940   nm  2500   mJ/p  N/A  Contact mfr.  Pixel 2940 handpiece. 

 Pixel CO 2   Fractional CO 2  
system 

 10,600   nm  30   W  N/A  $69,900  7  ×  7 and 9  ×  9 pixel array handpieces, 
two surgical handpieces. 

 Pixel Omnifi t  Pixelized handpiece 
for existing CO 2  
systems 

 10,600   nm  N/A  N/A  $34,900  7  ×  7 and 9  ×  9 pixel array 
confi guration. 

  Cutera, Inc.  
 Pearl Fractional  Fractional 2790   nm 

YSGG 
 2790   nm  60 – 320   mJ per 

microspot 
 600   msec  Contact mfr.  Smoke evacuator connector. 

  Cynosure  
 Affi rm CO 2   CO 2  with scanner  10,600   nm  30   W  0.2 – 20   msec 

ablative, 
0.2 – 2   msec 
microablative 

 Contact mfr.  Scanner (microablative and full ablative). 

  Eclipse, Ltd.  
 SmartXide Dot  CO 2  laser and 

scanner system 
 10,600   nm  30   W  0.2 – 80   msec  Contact 

Eclipse 
 Scanner offers standard or dot scanning 

mode. 

  Ellipse, A/S  
 Juvia  Fractional CO 2  

laser 
 10,600   nm  0.1 – 15   W  N/A  Contact mfr.  Truly fl exible fi ber delivery. Built-in 

parameter controls on handpiece. 
Adjustable scan dwell times: 2   msec, 
3   msec, 4   msec, 5   msec, 6   msec, 
7   msec. Scan density: 7  ×  7; 9  ×  
9; 11  ×  11   MTZ/cm 2 . Scan area: 
1   cm 2 ; MTZ (spot) size: 500    μ m. No 
consumables. 

  Focus Medical  
 NaturaLase Er  Er:YAG  2940   nm  Up to 24   J/cm 2   350   msec  $74,900  Fractional handpiece with system. 

100 – 150    μ m spots size. Up to 8   Hz. 

  LASERING USA  
 MiXto SX  CO 2  laser  10.6   nm  0.5 – 30   W  2.5 to 16   msec  $79,000  Patent pending MiXto SX fractional 

scanner system. 300    μ m spot 
scanner for optimal heat delivery and 
collagen production. 5% to 40% 
density adj. Optional 180    μ m spot 
scanner for deep ablation and skin 
tightening. 

 Velure S5 MiXto 
VX 

 Diode laser  532   nm  0.1 – 5   W  10 – 1000   msec  $53,900  MiXto VX fractional scanner. Focusing 
handpieces with spot sizes of 
0.3   mm, 0.5   mm, 1.5   mm. 

  Lumenis  
 UltraPulse 

ActiveFX 
 Fractional CO 2  

laser 
 10,600   nm  1 – 225   mJ   < 1   msec  Contact mfr.  Single, minimal downtime treatment for 

wrinkle/pigment results. 
 UltraPulse 

DeepFX 
 Fractional CO 2  

laser 
 10,600   nm  2.5 – 50   mJ   < 1   msec  Contact mfr.  Fractional CO 2  treatment for wrinkles, 

scars, and deep collagen treatment. 
 UltraPulse 

TotalFX 
 Fractional CO 2  

laser 
 10,600   nm  1 – 225   mJ   < 1   msec  Contact mfr.  Blended fractional CO 2  treatment for 

customized patient outcomes. 

  Lutronic  
 eCO2  CO 2  laser  10.6   mm  240   mJ  10.56   msec  Contact mfr.   

  Palomar  
 StarLux 500 

Platform 
            

    Lux2940 
Fractional 

 2940 laser  2940   nm  N/A  N/A  Contact mfr.   

    Lux1540 
Fractional 
Laser 
handpiece 

 1540 laser  1540   nm  Up to 70   mJ 
per 
microbeam 

 1 – 500   msec  Contact mfr.   
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 Supplier 
Product Name  Device Type  Wavelength 

 Energy 
Output  Pulse Length  Price  Accessories 

    LuxDeepIR 
Fractional 
Infrared 
handpiece 

 Infrared light  850 –
 1350   nm 

 Up to 175   J  2.5 – 10   sec  Contact mfr.   

  Sandstone Medical Technologies  
 Matrix LS-25  CO 2  laser  10,600   nm  25   W  Adjustable to 

100   msec 
 $50,000  Ultrafi ne-FS Fractional Scanner, 150-

mm focusing handpiece. 
 UltraFine-FS 

Fractional 
Scanner 

 Fractional scanner 
(adapts to most 
CO 2  lasers) 

 10,600   nm  N/A  N/A  $19,995  Fractional scanner. 

  Sciton  
 ProFractional-XC  Tunable laser 

2940    μ m 
 2940    μ m  Up to 400   J/

cm 2  
 Variable  Contact mfr.  Expandable module. 

 ProFractional  Tunable laser 
2940    μ m 

 2940    μ m  Up to 400   J/
cm 2  

 Variable  Contact mfr.  Expandable module/density 1.5% to 
60%. 

  Solta Medical  
 Fraxel re:store  Erbium-fi ber laser  1550   nm  4 – 70   mJ/MTZ  N/A  Contact mfr.     Intelligent Optical Tracking System 

(IOTS).  
  Variable optical spot size using 

telescope.  
  Maximizes lesion depth for a chosen 

pulse energy. Ergonomic handpiece 
and roller tip.    

 Fraxel re:fi ne  Single mode fi ber 
laser 

 1410   nm  5 – 20   mJ/MTZ  N/A  Contact mfr.  Same as above. 

 Fraxel re:pair  Fractional CO 2  
laser 

 10,600   nm  5 – 70   mJ/MTZ  N/A  Contact mfr.     Built-in smokeless evacuation system.  
  Intelligent Optical Tracking System 

(IOTS).  
  Ergonomic handpiece and roller tip.    

  Syneron  
 eMatrix Matrix 

RF 
 Radiofrequency 

electrical energy 
 N/A  Up to 20   J  N/A  Contact mfr.  Spot size 12  ×  12   mm, 3-year 

warranty. 
 eMax Matrix RF 
 eLight Matrix RF 
 eLaser Matrix RF 

  MTZ, microthermal treatment zone.  
 Data subject to change; please refer to Suppliers section for supplier contact information. Not all devices are FDA cleared for the application(s) indicated. 
 From The Aesthetic Guides, January – February 2009. www.miinews.com. 

TABLE 53-1 Fractional Technologies Comparison Chart—cont.

classifi cation is a basic way to identify patients at higher risk for 
pigmentary changes associated with laser resurfacing (see  Chapter 
46 , Introduction to Aesthetic Medicine). Lighter-skinned patients 
(Fitzpatrick types I to III) are at lowest risk for postprocedure pig-
mentary changes, whereas darker-skinned patients (Fitzpatrick types 
IV and V) are at a much higher risk. Although darker-skinned 
patients can still be treated, more conservative settings must be 
chosen and they must be carefully counseled about the specifi c risks 
they may encounter. 

 The most important area of patient education, however, is in 
identifi cation of expectations. Although laser resurfacing can 
achieve some degree of skin tightening and improve tone and 
texture, it is no replacement for surgical intervention in the patient 
who really needs a facelift or necklift. Sagging skin and jowling are 
surgical problems and cannot effectively be addressed with laser 
resurfacing alone. Using various combinations of procedures, 
however, these patients can often achieve synergistic results that go 
far beyond either intervention (surgical or nonsurgical) alone. In 
addition, realistic healing and recovery time must be discussed with 
the patient, as well as the need for patience while waiting for fi nal 
results, which may take 4 to 6 months. Proper patient selection 
before treatment is essential for achieving optimal results and can 
generally allow one to avoid many of the pitfalls associated with 
unrealistic expectations.  

  INDICATIONS 

     •      Laser resurfacing can be an effective means for treating the fol-
lowing  age-related conditions :
    •       Dyschromias (pigment changes) : Areas of hyperpigmentation 

can effectively be addressed with fractional resurfacing. 
Because only light treatment settings are required, the down-
time is often as short as 2 to 3 days ( Fig. 53-1   ).  

   •       Textural changes : As aged skin is replaced with new tissue, there 
is diminishment in the wrinkled, crepey appearance because 
the collagen matrix is stimulated to regenerate and reorganize 
( Figs. 53-2    and  53-3   ).  

   •       Fine lines and wrinkles : Improvement in fi ne lines and wrinkles 
has been noted after laser resurfacing, but improvement is 
known to be enhanced after pretreatment with botulinum 
toxin type A. With movement stabilized in the treated areas, 
the newly regenerated skin is allowed to heal in a more stable 
environment ( Fig. 53-4   ).  

   •       Dilated pores : Many patients notice refi nement of pore size, 
although this effect may take upward of 6 months to fully 
achieve     

   •       Scars (surgical vs. traumatic vs. acne vs. burns) : By effectively 
planing down the scar and stimulating collagen remodeling, 
fractional resurfacing can have a benefi cial effect on the 
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   Figure 53-1      Treatment of dyschromias using a Lumenis Ultrapulse Encore Laser. ActiveFX: 100   mJ, 600   Hz, density 100%, single pass; DeepFX: 12.5   mJ, 
300   Hz, density 15%, single pass.  A,  Before treatment.  B,  Three months after treatment.    (Courtesy of Gregory A. Buford, MD, FACS, Denver, Colo.)     

A B

   Figure 53-2      Treatment of coarse lines and wrinkles and crepey skin using a Lumenis Ultrapulse Encore Laser. ActiveFX: 125   mJ, 125   Hz, density 82%, 
double pass.  A,  Before treatment.  B,  After treatment.    (Courtesy of Robert Bushman, MD, La Mesa, Calif.)     

appearance of scars from a variety of sources ( Figs. 53-5 through 
53-9           ).  

   •       Stretch marks (questionable effi cacy) : Although results are variable, 
some practitioners report improvement in the appearance of 
stretch marks; however, there are very few well-controlled studies 
in this area.     

  CONTRAINDICATIONS 
  Absolute 
     •      Keloid formers  
   •      Bacterial or viral skin infection  
   •      Use of isotretinoin in the past 12 months  

   •      Scleroderma  
   •      Prior radiation therapy to area  
   •      Localized poor healing  
   •      Melanoma or identifi ed lesions suspect for skin cancer in area to 

be treated  
   •      Ectropion  
   •      Vitiligo  
   •      History of noncompliance with previous treatments     

  Relative 
     •      Impaired immune system or known autoimmune disease  
   •      Collagen vascular disorder  
   •      Lower lid laxity  
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   Figure 53-3      Treatment of coarse 
lines and wrinkles and crepey skin using 
a Lumenis Ultrapulse Encore Laser. 
ActiveFX: 125   mJ, 100   Hz, density 82%, 
single pass.  A,  Before treatment.  B,  
One month after treatment.    (Courtesy 
of Gregory A. Buford, MD, FACS, Denver, 
Colo.)     

A B

   Figure 53-4      Treatment of fi ne lines 
and wrinkles (periorbital area) using 
a Lumenis Ultrapulse Encore Laser. 
ActiveFX: 90   mJ, 125   Hz, density 68%, 
single pass; DeepFX: 12.5   mJ, density 
5%, single pass.  A,  Before treatment. 
 B,  Three months after treatment.    (Cour-
tesy of Gregory A. Buford, MD, FACS, and 
Beryl Reker, PMA, Denver, Colo.)     

A
B

   Figure 53-5      Laser scar revision using 
a Lumenis Ultrapulse Encore Laser. Treat-
ment settings not available.  A,  Before 
treatment.  B,  After treatment.    (Courtesy 
of Joseph Niamtu III, DMD, Richmond, Va.)     
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   Figure 53-6      Laser scar revision 
using a Lumenis Ultrapulse Encore Laser. 
ActiveFX: 80   mJ, 55% coverage, single 
pass; DeepFX: 12.5   mJ, 15% coverage, 
single pass.  A,  Before treatment.  B,  After 
treatment.    (Courtesy of Jill Waibel, MD, 
West Palm Beach, Fla.)     

A B

   Figure 53-7      Laser scar revision using 
a Lumenis Ultrapulse Encore Laser. Treat-
ment settings not available.  A,  Patient ’ s 
arm with 20-year-old burn scar.  B,  After 
treatment.    (Courtesy of Jill Waibel, MD, 
West Palm Beach, Fla.)     

A

B

   Figure 53-8      Laser scar revision using 
a Lumenis Ultrapulse Encore Laser. Treat-
ment settings not available.  A,  Before 
treatment.  B,  Seven months after treat-
ment.    (Courtesy of Jill Waibel, MD, West 
Palm Beach, Fla.)     
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tions before and after the treatment. This is especially true with 
laser resurfacing. Although some experts dispute the importance 
of an individualized and guided medical skin care regimen before 
the laser procedure, most agree that it is essential during the 
healing period.  

   •       Adjunctive treatment with botulinum toxin type A : As demonstrated 
by multiple authors, treatment with botulinum toxin type A 
allows for more optimal and potentially sustained results when 
undertaken before laser resurfacing. As one study supports, the 
practice effectively prevents dynamic facial muscular action in 
treated areas and potentially minimizes the reestablishment of 
expressive wrinkles and folds.  

   •       Discussion of risks/benefi ts and informed consent : As with any pro-
cedure, informed consent must be obtained after discussion with 
the patient of associated risks and benefi ts. Be realistic in describ-
ing downtime and discomfort, with the understanding that there 
is a degree of variation depending on individual patient charac-
teristics, treatment settings, and the specifi c device used.  

   •       Pretreatment photographs : The importance of pretreatment photo-
graphs cannot be overemphasized. Aside from the ability to 
document degree of improvement from the pretreatment to post-
treatment stages, taking photographs of your patients also pro-
vides you a means with which to educate other patients on the 
effi cacy of these procedures.     

  BEFORE THE PROCEDURE 
 The laser treatment itself must be performed by a trained laser 
professional under medical supervision. State laws dictate the actual 
degree of medical supervision and who can actually perform the 
procedure. 

  Pain control  should be addressed and individualized, and is really 
a factor of four variables.

   •      Photosensitizing medications  
   •      Fitzpatrick skin type IV or V      

  PRETREATMENT PATIENT EVALUATION 
     •       Skin type classifi cation : Fitzpatrick skin type classifi cation should 

be determined before treating any patient with fractional or non-
fractional laser resurfacing (see  Chapter 46 , Introduction to Aes-
thetic Medicine). Darker skin types are at a higher risk for 
long-term pigmentary changes even with fractional technology, 
so the degree and number of treatments should be adjusted 
accordingly.  

   •       Current medications : Any medications that will delay or impede 
wound healing should be discontinued before laser resurfacing.  

   •       Previous treatment with lasers or deep chemical peels : Prior treatment 
with either deep chemical peels or lasers in the same area should 
be considered before retreatment, given the potential for delayed 
or impaired healing.  

   •       Desired end result : One of the most critical variables in success 
is patient expectation, so it is important to have an open 
and honest discussion with each patient before moving forward 
with any aesthetic procedure. Managing expectations before 
treatment will better prepare your patient for outcome in both 
the short and long term. Speak candidly and honestly about the 
following:
    •      Number of treatments  
   •      Anticipated costs  
   •      Recovery time  
   •      Degree of discomfort     

   •       Pretreatment/post-treatment protocol  (e.g., skin care products, 
patient instructions): The outcome of any aesthetic procedure is 
often the result not only of the success of the procedure itself but 
of the patient ’ s compliance with recommended protocol instruc-

A

B

   Figure 53-9      Laser scar revision using a Lumenis Ultrapulse Encore Laser. Treatment settings not available.  A,  Before treatment.  B,  Seven months after 
three total treatments using TotalFX.    (Courtesy of Jill Waibel, MD, West Palm Beach, Fla.)     
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ginkgo biloba, evening primrose oil, garlic, feverfew, and ginseng, 
at least 2 weeks before treatment to reduce the risk of bleeding.  

   •      Remind the patient to bring sun-protective clothing (e.g., wide-
brimmed hat and sunglasses) on the day of the procedure.  

   •      Arrange for a driver for the day of the procedure (regardless of 
whether the patient will be medicated for the actual treatment).     

  SUPPLIES 
  Before 
     •      Topical anesthetic (to be applied 45 to 60 minutes before the 

procedure)  
   •      Metal eye shields (intraocular vs. extraocular) plus ophthalmic 

ointment and anesthetic drops  
   •      Protective laser goggles for all present during the treatment  
   •      Smoke evacuator  
   •      Gloves  
   •      Surgical mask  
   •      4  ×  4 gauze sponges (for wiping away fl uid from treated areas and 

from periorbital area)  
   •      Moistened towels (to be placed below the neck to protect the 

chest)  
   •      Zimmer Chiller (or other cooling device)  
   •      Laser     

  After 
     •      4  ×  4 gauze sponges  
   •      Ice water  
   •      Bowl  
   •      Hand towels  *    
   •      Aquaphor  
   •      Swiss Therapy Eye Masks       

  SKIN PREPARATION 
 Before the actual procedure, the skin must be prepared in the fol-
lowing steps:

   1.     All makeup removed  
  2.     Skin cleansed with mild cleanser  
  3.     Numbing eye drops placed (when using intraocular eye shields)     

  TREATMENT 
     •      The patient should arrive 45 to 60 minutes before the procedure. 

At that time, all makeup is removed, the skin is cleansed with a 
mild cleanser, and topical anesthetic is applied to treatment 
areas. The anesthetic is left in place a minimum of 45 minutes.  

   •      Immediately before the procedure, topical anesthetic cream is 
removed and the skin is again cleansed with a mild cleanser.  

   •      Position the patient so that both the clinician and patient are 
comfortable. Whereas some prefer to treat in a fl at, supine posi-
tion, others fi nd it easier to elevate the head of the bed to 
approximately 30 degrees and treat from the standing position.  

   •      If using eye shields, instill one or two drops of ophthalmic anes-
thetic solution into each eye. Lubricate the shield side facing the 
cornea with an appropriate ophthalmic ointment. If the patient 
is wearing contact lenses, remove them. Gently place the corneal 
eye shields onto the patient ’ s eyes.  

   •      Make sure that all staff members present have the appropriate 
laser-protective eyewear.  

   1.     Patient pain tolerance  
  2.     Specifi c device  
  3.     Depth of treatment  
  4.     Area of treatment    

 With other rejuvenative procedures, some patients require very 
little analgesia, whereas others have less tolerant pain thresholds. 
The key is to understand the average patient ’ s needs, begin there, 
and then fi ne-tune accordingly. It is always better to make your 
patients more comfortable than less because their experience will 
largely be shaped not only by the outcome they eventually receive 
but by the initial experience they perceive. 

 A variety of methods can be used to manage pain in an offi ce 
setting:

    •       Topical anesthesia : For all fractional laser treatments, this is the 
foundation of pain management and may include a wide variety 
of topical agents. A frequently used compounded combination is 
a 23% lidocaine/7% tetracaine cream, which is applied 45 to 60 
minutes before treatment. As with any treatment, check for 
potential allergic reactions before proceeding and watch for signs 
and symptoms of toxicity. Although with facial resurfacing there 
is less risk than with extended treatment areas (e.g., laser hair 
removal), the risk is not zero and so all patients must be observed 
for evidence of impending toxicity and a resuscitation plan must 
be in place before any treatment is begun.  

   •       Nerve blocks  (see  Chapter 8 , Peripheral Nerve Blocks and Field 
Blocks, and  Chapter 9 , Oral and Facial Anesthesia): For more 
aggressive treatments around the mouth, infraorbital and mental 
nerve blocks can be used. One milliliter of 2% lidocaine with 
epinephrine per injection is extremely effective in achieving an 
acceptable degree of patient comfort. However, warn the patient 
when transitioning from a blocked to a nonblocked area. Pain 
control can be so effective using blocks that it can make the 
transition to an area where only a topical anesthetic was used 
signifi cantly more sensitive.  

   •       Oral medications : Although many practitioners combine some 
type of either narcotic or non-narcotic (e.g., nonsteroidal anti-
infl ammatory drugs [NSAIDs]) pain medication with an anxio-
lytic for their pain management program, it does more to manage 
acute anxiety than pain. As such, a light anxiolytic (diazepam) 
may be best so that the patient is still aware of her or his sur-
roundings but, at the same time, lightly relaxed.     

  PREPARING FOR THE TREATMENT 
(AT LEAST 1 WEEK PRIOR) 
     •      Discuss and obtain informed consent from the patient (see sample 

consent form online at  www.expertconsult.com ).  
   •      Review all written postprocedure wound care instructions 

with the patient and encourage her or him to call the offi ce for 
any concerns or suspicion of poor healing associated with the 
treatment.  

   •      Take pretreatment photographs.  
   •      Schedule postprocedure appointments.  
   •      Make sure that the patient has the necessary skin care products 

for the immediate postprocedure healing period.  
   •      Give the patient Swiss Therapy Eye Masks (if performing perior-

bital rejuvenation).  
   •      Give the patient prescriptions for all medications related to the 

treatment and encourage him or her to fi ll these before the day 
of the procedure:
    •      Antiviral (regardless of prior history of herpes simplex)  
   •      Ophthalmic antibacterial ointment (if performing periorbital 

rejuvenation)  
   •      Anxiolytic or analgesic     

   •      Patients should discontinue the use of aspirin, NSAIDs, vitamin 
E, St. John ’ s wort, and other dietary supplements, including 

   *   Before the procedure, the towels are placed in the ice-water slurry to chill. 
After treatment, the chilled towels are applied to treated areas and left in 
place for at least 10 minutes. The skin is then gently dried and a thick coating 
of Aquaphor is applied.  
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stand the importance of keeping the treated tissues moist for the 
next several days.  

   •      The patient is then discharged and asked to call in the morning 
for a status report, or earlier if having problems. Encourage plenty 
of fl uids to stay well hydrated because patients tend to lose a 
signifi cant amount of fl uid from their skin during the early healing 
process. Also suggest avoidance of high-sodium meals because 
increased salt intake will merely add to the normal and antici-
pated degree of postprocedure swelling.    

  Details of an Actual Patient Treatment 
 The patient is a 65-year-old white woman with advanced facial 
aging and signifi cant facial laxity. Although she would have bene-
fi ted from an aggressive ablative CO 2  laser resurfacing, she did not 
want the associated downtime. The Lumenis Ultrapulse Encore 
fractionated CO 2  laser treatment was recommended. She underwent 
this initial treatment in the offi ce with topical anesthetic cream 
alone and was very comfortable. 

 Key areas during her treatment session and a few pearls are as 
follows:

    •      The patient is a middle-aged white woman with advanced facial 
aging (a combination of coarse and fi ne rhytids, facial laxity, and 
scattered dyschromias;  Fig. 53-10A   ).  

   •      After 45 minutes of topical anesthetic cream use, her skin is 
degreased, cleansed, and dried. Instill topical anesthetic drops 
into her eyes and then place lubricated metal eye shields to 
provide corneal protection during treatment. Once settings have 
been chosen, test them on a tongue depressor before actual treat-
ment ( Fig. 53-10B ).  

   •      While the patient is in a semiupright position, treat the forehead 
fi rst ( Fig. 53-10C and D ). This area generally requires moderate 
treatment settings, and this patient was pretreated 2 weeks earlier 
with botulinum toxin type A to the upper one third of the face 
to ensure a relaxed post-treatment healing environment.  

   •       Figure 53-10C and D  show the application of outward-directed 
tension to the treated skin to achieve more even penetration of 
the laser to this area. The pattern is overlapped by around 10% 
to 20% on the borders.  Figure 53-10E  shows detail of the frac-
tional pattern, which leaves intact interspersed skin bridges.  

   •      Next, consider the following variables when deciding on specifi c 
treatment settings:
    •      Specifi c treatment area  
   •      Desired depth of treatment  
   •      Desired effect of treatment  
   •      Specifi c skin type     

   •      Choose the  appropriate settings  (i.e., fl uence, density, pulse width, 
shape, repeat time) for the patient and select them for the device. 
Each particular laser has certain parameters recommended by 
the company. It will be important to receive training for the 
unit purchased. Begin with the suggested parameters and adjust 
them as needed only after gaining experience ( Tables 53-2 
through 53-4       ).  

   •      Perform a test spot on a tongue depressor to ensure that the laser 
is functioning correctly and that you have chosen appropriate 
treatment settings.  

   •      Begin treatment, observe reactions of the skin to the laser energy, 
and make any appropriate adjustments. Most practitioners will 
treat a specifi c zone as a whole and then move onto the next 
zone. This provides for a more coordinated approach and allows 
for differential treatment settings for each individual zone.  

   •      Inform the patient when you are moving onto a different treat-
ment area and be cognizant of her or his pain tolerance. Applica-
tion of the laser feels like a rubber band snap and can be startling 
to the patient if the area being treated suddenly shifts from the 
chin to the upper forehead. Remember, pain tolerance is highly 
subjective and some patients will need to have their treatment 
settings adjusted accordingly.  

   •      After standard treatment has been concluded, dial down the set-
tings and  “ feather ”  along the jawline and hairline. Feathering 
blends the treated and untreated areas so there will not be a fi ne 
demarcation line between the two when healing is complete. It 
can be done in several ways: turning the treatment probe at an 
angle so the penetration is not so deep, or moving the handpiece 
faster to spread out the density of the columns.  

   •      When treatment is complete, immediately remove the eye shields 
or protective eyewear and apply cool, damp towels to all treated 
areas. The towels should remain in place for at least 10 minutes 
to allow for egress of any residual heat.  

   •      The skin is then dried and an occlusive dressing or ointment 
applied. This is extremely important, and the patient must under-

 TABLE 53-2      Recommended Treatment Settings for Lumenis Ultrapulse Encore Laser ActiveFX 
(1.3-mm Spot Size)  

 Treatment  Energy (mJ)  Scan Size (mm)  Density  Hertz  Repeat Delay (sec)  Cool Scan  No. of Passes 

 PigmentFX facial  80 – 125  6 – 7  2 – 3  100 – 150  0.3 – 1.5  On  1 
 Moderate photoaging/facial  80 – 125  6 – 7  2 – 3  100 – 150  0.3 – 1.5  On  1 
 Severe photoaging/facial  100 – 125  6 – 7  2 – 3  100 – 200  0.3 – 1.5  On  1 – 2 
 Skin types V – VI/facial  70  5 – 6  1 – 2  75 – 100  0.3 – 1.5  On  1 
 Neck, d é collet é   80 – 100  5 – 6  1 – 2  125 – 150  0.3 – 1.5  On  1 
 Hands, forearms  50 – 60  5 – 6  1 – 2  125 – 150  0.3 – 1.5  On  1 

 Courtesy of Lumenis, Inc., Santa Clara, Calif. 

 TABLE 53-3      Recommended Treatment Settings for Lumenis Ultrapulse Encore Laser DeepFX 
(0.12-mm Spot Size)  

 Treatment  Energy (mJ)  Scan Size (mm)  Density  Hertz  Repeat Delay (sec)  No. of pulses  No. of Passes 

 Deep wrinkles/facial  15 – 22.5  10  5% – 10%  300 – 400  0.3 – 1.5  1  2 
 Periorbital  10 – 17.5  10  5% – 15%  300 – 400  0.3 – 1.5  1  1 
 Perioral  17.5 – 22.5  10  15% – 25%  300 – 400  0.3 – 1.5  1  1 
 Surgical scars  17.5 – 22.5  10  10% – 15%  300 – 400  0.3 – 1.5  1 – 2  1 
 Hypertrophic scars  15 – 22.5  10  10% – 15%  300 – 400  0.3 – 1.5  1 – 2  1 

 Courtesy of Lumenis, Inc., Santa Clara, Calif. 
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postprocedure ectropion), and always have eye shields in place. 
 Figure 53-10G  shows the treatment lines beginning 1 to 2   mm 
directly above the upper lash line, followed with another row 
directly above. The skin is stretched to achieve even penetration.  

   •      For the lower lids ( Fig. 53-10H ), use a tongue depressor to sweep 
the eyelashes superiorly to reduce the risk of singeing them. Begin 
about 1 to 2   mm below the lower lash line and then paint a line 
across the treatment area, followed by blending with the previ-
ously treated upper cheek zone. To complete the periorbital area, 
change to a smaller pattern and effectively fi ll in the blanks.  

   •      Once all subunits are treated, feather all the edges (see earlier 
discussion) by dialing down the energy and turning the handpiece 
at an angle so that the beam appears elongated. Also, move the 

   •       Figure 53-10E  also shows treatment of the lower perioral subunit 
and emphasizes the overlap of treatment zones (this provides for 
more even treatment).  

   •       Figure 53-10F  shows application of a second pass. The skin is 
stretched in this area because the patient has a moderate degree 
of laxity and, if not stretched, her skin would be unevenly 
affected. This second pass is refl ected as a much darker treatment 
zone.  

   •      When treating around the eyes, the upper lids are usually done 
fi rst, followed by the lower lids. This area requires extreme 
caution. Eyelid skin is the thinnest skin on the body and so great 
care must be taken to avoid complications. Before treating this 
area, be sure to assess for lower lid laxity (to minimize the risk for 

 TABLE 53-4      Recommended Treatment Settings for Lumenis Ultrapulse Encore Laser TotalFX 
(ActiveFX  +  DeepFX)  

 Treatment  Energy (mJ)  Scan Size (mm)  Density  Hertz  Repeat Delay (sec)  No. of Pulses  No. of Passes 

  ActiveFX  
 Acne scars  100  7  3  100 – 150  0.3 – 1.5  N/A  1 
 Rhinophyma  100 – 125  6  2  125  0.3 – 1.5  N/A  1 
 Burn scars  *    80 – 125  7  1  100  0.3 – 1.5  N/A  1 

  DeepFX  
 Acne scars  15 – 22.5  10  10% – 20%  300 – 600  0.3 – 1.5  1  1 
 Rhinophyma  20  10  15% – 20%  300 – 600  0.3 – 1.5  1 – 2  1 
 Burn scars  12.5 – 22.5  10  5% – 15%  300 – 600  0.3 – 1.5  1 – 2  1 

   *   Settings depend on thickness of scar tissue and body area treated.  
 Courtesy of Lumenis, Inc., Santa Clara, Calif. 
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             Figure 53-10      Actual client treatment using the Lumenis Ultrapulse Encore fractionated CO 2  laser.  A,  Preprocedure photograph.  B,  Testing settings 
on a tongue depressor before treatment.  C,  Treatment of the forehead aesthetic subunit.  D,  Completion of treatment of the forehead aesthetic subunit. 
 E,  Treatment of the perioral subunit with overlapping of pulses with use of the Zimmer cooling unit for intraprocedure pain relief.  F,  Treatment of the perioral 
subunit with two passes at the same setting to address more advanced localized aging. 
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During that time, the patient needs to stay upright as much as 
possible and keep the area cool to facilitate lymphatic drainage 
and resolution of postprocedure edema.  

   •      Give your offi ce and on-call number and instruct the patient to 
call for any signifi cant concerns. Complications of laser resurfac-
ing can generally be avoided if the appropriate steps are taken 
early.     

  Treatment Caveats 
 As with any treatment, there are a number of ways to achieve 
optimal results. There is signifi cant variation among practitioners as 
to which variables provide the best outcome. Keep in mind that the 
safest treatment is generally the simplest treatment and that exotic 
settings, although they may prove successful in highly experienced 
hands, can be dangerous in the hands of someone in the beginning 
stages. Use the most basic settings when you start and adapt as you 
gain experience. Your patients are much more likely to respect an 

wand rather than holding it stationary.  Figure 53-10I  demon-
strates feathering the lower jawline onto the neck.  

   •       Figure 53-10J  shows the fi nal appearance after a single ActiveFX 
pass to the face as well as a second pass to the perioral area. The 
second pass effect around the mouth creates a slightly denser 
appearance, but was necessary given the degree of facial aging in 
this area.  

   •      Remove the patient ’ s eye shields and rinse the eyes with balanced 
salt solution. Apply cool, moist towels (that have been sitting in 
an ice-water slurry during the actual treatment) and leave them 
on for at least 15 minutes to allow heat to dissipate from the 
patient ’ s skin ( Fig. 53-10K ).  

   •      Reiterate the essentials of the postprocedure care regimen with 
both the patient and whoever is accompanying her for discharge. 
There will be an early striping effect (which is natural) and a mild 
to moderate degree of swelling ( Fig. 53-10L ). Emphasize that the 
swelling will be pronounced for the next 3 days but that it will 
resolve, how quickly depending on the depth of treatment. 

G H I

J K L

 G,  Treatment of the upper and lower lids.  H,  Treatment of the lower lid skin and use of a tongue depressor to decrease eyelash 
singeing.  I,  Feathering of the junction between treated and nontreated tissue.  J,  Close-up of the perioral treatment area to illustrate appearance of a double 
pass.  K,  Placement of moist, cool towels to the face immediately after treatment.  L,  Patient appearance after treatment and 15 minutes of cooling.    (Courtesy 
of Gregory A. Buford, MD, FACS, Denver, Colo.)                         

Figure 53-10, cont. 
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approach where they may need to come back for a second treatment 
rather than an overly aggressive approach where they may be at risk 
for adverse events. 

 There are a number of controversies in the medical fi eld as to 
which settings are most important and which should be emphasized 
when addressing specifi c needs or end points. With that said, the 
following are a few suggestions, but they are by no means the only 
ways to achieve optimal results:

    •       Pulse coverage : Position the coverage area for each pulse so that 
treatment zones are adjacent with very little (maximum of 10%) 
to no gapping between them.  

   •       Density : Use a density setting right in the middle when treating 
photoaged skin.  For the patient with dyschromias , dial down the 
fl uence and dial up the density so that there is a more focused 
treatment directly over the affected area. For generalized dyschro-
mias, treat the entire area this way; for a localized area of pigmen-
tation, focus simply on the specifi c area.  

   •       Fluence : There is a tremendous amount of controversy as to the 
optimal fl uence. Look at the patient to decide. For a patient with 
mild photoaging, use a light setting; for an older patient with 
more advanced photoaging, dial up the setting. However, be very 
careful in the older patient, whose thinner skin may not tolerate 
a higher setting, leading to delayed healing.  

   •       Pulse stacking : Avoid this until comfort is gained with a specifi c 
device. Pulse stacking takes a particular fl uence and associated 
depth of penetration and drives it even deeper. Although there 
are many advocates of a low fl uence doubly stacked, there is still 
signifi cant controversy as to whether this is more effective than 
simply increasing the fl uence in the fi rst place. There is also the 
issue of heat dissipation. Keep in mind that double stacking may 
not allow for adequate heat dissipation, so there may be more of 
a coagulative effect. That can be good and bad, as discussed 

earlier. I would strongly discourage you from incorporating this 
technique until you have considerable experience with your spe-
cifi c laser because the results can often be unpredictable even in 
the hands of a highly experienced practitioner.  

   •       Hertz rate : This is another controversial area. When treating 
scars, a higher hertz rate may be necessary. However, the science 
behind this approach is still being actively investigated.  

   •       Treatment of erythema : More and more patients want less and less 
downtime but ultimately the same results. The problem, however, 
is that the treatment injures the tissue and the tissue needs to 
fully heal to achieve optimal results. It is best not reduce the 
erythema for at least 4 to 6 weeks because this enhanced vascular-
ity is part of the overall healing process. Encourage the patient 
to be patient, and if the erythema is reasonable, wait for at least 
4 weeks before intervening with either steroids or intense pulsed 
light.  

   •       Combination therapy : There are a number of excellent reports 
documenting enhanced long-term results using pretreatment 
with botulinum toxin type A 1 to 2 weeks before the actual laser 
treatment. In addition, deep placement of volumizing fi llers in 
conjunction with laser rejuvenation can also provide for a more 
comprehensive result because laser therapy will do nothing to 
replace lost volume ( Figs. 53-11 through 53-13       ).  

   •       Treatment of nonfacial areas : Extension of laser resurfacing to the 
neck, chest, and hands allows blending of treated with nontreated 
areas but it is also carries an increased risk for adverse events. 
These areas lack the abundant adnexal glands present in the face 
and so tend to heal less effectively. In addition, tissue of the chest 
and hands tends to be much thinner with very little underlying 
subcutaneous tissue. The close proximity of bone to the skin can 
create a heat sink and actually prevent effective heat dissipation. 
Aggressive treatment in these areas can lead to delayed healing 
and worse. Be conservative. Educate your patients about the 

A
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   Figure 53-11      Combination therapy using a Lumenis Ultrapulse Encore Laser.  Periorbital area : ActiveFX: 80   mJ, 125   Hz, density 82%, single pass; DeepFx: 
12.5   mJ, 300   Hz, density 15%, single pass.  Remainder of face : ActiveFX: 125   mJ, 125   Hz, density 82%, single pass; DeepFx: 17.5   mJ, 300   Hz, density 15%, 
single pass.  Pretreatment with Juvederm Ultra : medial cheeks and tear trough area.  Pretreatment with botulinum toxin type A : forehead, glabella, lateral brow, 
and crow ’ s feet.  A,  Before treatment.  B,  After treatment.    (Courtesy of Gregory A. Buford, MD, FACS, Denver, Colo.)     
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differences in these areas and tell them that it may take several 
treatments instead of the single treatment that was effective for 
their face ( Fig. 53-14   ).      

  POSTPROCEDURE PATIENT CARE 
AND INSTRUCTIONS 
 There are a number of ways to optimize results after laser treatment. 
The following home care guidelines are one example. 

A

B

   Figure 53-12      Combination therapy using a Lumenis Ultrapulse Encore Laser.  Periorbital area : ActiveFX: 80   mJ, 125   Hz, density 82%, single pass; DeepFx: 
12.5   mJ, 300   Hz, density 15%, single pass.  Remainder of face : ActiveFX: 125   mJ, 125   Hz, density 82%, single pass; DeepFx: 15   mJ, 300   Hz, density 15%, 
single pass.  Pretreatment with Juvederm Ultra : superfi cial cheek lines.  Pretreatment with botulinum toxin type A : forehead, glabella, lateral brow, and crow ’ s feet. 
 A,  Before treatment.  B,  After treatment.    (Courtesy of Gregory A. Buford, MD, FACS, Denver, Colo.)     

A
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   Figure 53-13      Combination therapy using a Lumenis Ultrapulse Encore Laser.  Periorbital area : ActiveFX: 80   mJ, 125   Hz, density 82%, single pass; DeepFx: 
12.5   mJ, 300   Hz, density 15%, single pass.  Perioral area : ActiveFX: 125   mJ, 125   Hz, density 100%, single pass; DeepFx: 22.5   mJ, 300   Hz, density 20%, single 
pass.  Remainder of face : ActiveFX: 125   mJ, 125   Hz, density 82%, single pass; DeepFx: 17.5   mJ, 300   Hz, density 15%, single pass.  Pretreatment with poly- L -
lactic acid : medial and lateral cheeks.  Pretreatment with botulinum toxin type A : forehead, glabella, lateral brow, and crow ’ s feet.  A,  Before treatment.  B,  After 
treatment.    (Courtesy of Gregory A. Buford, MD, FACS, Denver, Colo.)     

  Immediately after Treatment 
    1.     Make a 1-week follow-up appointment.  
  2.     Avoid direct sunlight to the face, even when just driving home 

from the offi ce.  
  3.     When in the car, turn on the air conditioner or roll down a 

window to aim cool air at the treated area.  
  4.     Place a piece of gauze between the bridge of the nose and eye-

glasses to avoid irritation to the treated skin if that area was 
treated.     
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  2.     Itching (particularly along the jaw line) begins and is generally 
an indication that the healing process has started. Mild to mod-
erate itching is normal; if there is severe itching, call the doctor ’ s 
offi ce.  

  3.     Clinique Medical Recovery Week Complex works well for the 
itching areas.  

  4.     Continue to apply extra Aquaphor ointment and cool com-
presses. An oral antihistamine such as diphenhydramine (Bena-
dryl) or loratadine (Claritin) may help.  

  5.     Avoid picking and scratching.     

  Day 3 
    1.     Continue to wash the face up to two to three times a day with 

gentle cleanser and tepid water.  
  2.     Itching may persist. Use your Clinique Medical Recovery Week 

Complex.  
  3.     The central area of the face may begin to exfoliate (peel), leaving 

behind soft, pink tissue.     

  Days 4 to 7 
(Progress Depends on Depth of Treatment) 
    1.     Itching has usually subsided. If not, continue using an antihista-

mine, especially at bedtime.  
  2.     Exfoliation begins. Use the NIA 24 Cleansing Scrub if your skin 

has completely healed.  
  3.     Transition to the Clinique Medical Optimizing Treatment 

Cream with or without the Recovery Week Complex and spot-
treat drier areas with Aquaphor Moisturizer.  

  4.     Start your Clinique Medical sunscreen.  
  5.     Most female patients will be able to apply mineral makeup 

to treated areas. For male patients, solid sun protection factor is 
available to help camoufl age temporary redness. Be sure to use 
a fresh applicator and cleanse it with antibacterial soap between 
applications.     

  Day 7 and beyond 
    1.     Start your regular skin care program as long as the treated area 

is healed. Do not use harsh, very active, or strong acids (e.g., 
Prevage, Retin-A) for 1 month.  

  2.     Continue to apply sunscreen and (female patients) use mineral 
makeup to protect the treated areas.  

  3.     Avoid exposure to excessive sun for up to 4 weeks. Hat or cloth-
ing must be used to protect the treated areas.  

  4.     You may fully return to your normal exercise program.      

A
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   Figure 53-14      Treatment of nonfacial areas using Lumenis Ultrapulse Encore Laser (d é collet é ). ActiveFX: 100   mJ, 125   Hz, density 68%, single pass. 
 A,  Pretreatment.  B,  Two months after treatment.    (Courtesy of Gordon H. Sasaki, MD, FACS, Pasadena, Calif.)     

  First 2 to 4 Hours after Treatment 
    1.     Take an analgesic (acetaminophen or ibuprofen) for discomfort.  
  2.     You will be sent home with a container of Thermal Spring 

Water. Spray this on your skin as often as needed to cool the 
skin.  

  3.     Avoid direct application of ice to skin. Apply cooling vinegar 
compresses with cold, wet washcloths using 1 tablespoon of white 
vinegar in 1 cup of cold water. This will help draw out heat.  

  4.     Blow air from a fan to help with the cooling process.  
  5.     When intense heat subsides, apply Aquaphor Moisturizer, avoid-

ing the area close to the eyes. Keep treated areas covered (thickly) 
with Aquaphor Moisturizer up to 3 to 4 days, depending on depth 
of treatment. The skin must not dry out! For the area around the 
eyes, apply the ophthalmic ointment prescribed and cover with 
a Swiss Therapy Eye Mask. These will tend to warm and dry out 
in about 20 to 30 minutes, so always keep an extra one in an 
ice-water bath and change as necessary.     

  First Night 
    1.     Sleep on your back and with your head slightly elevated (con-

tinue every night until swelling subsides). 

   TIP :  Place a towel over your pillow to protect it from the Aqua-
phor Moisturizer.  

  2.     Avoid environmental irritants (e.g., dust, dirt, sun, hairspray) 
during the healing process.     

  Day 1 (First Day after Treatment) 
    1.     Stay indoors and avoid direct sunlight.  
  2.     Begin washing treated areas two to three times a day by gently 

removing Aquaphor Moisturizer with the vinegar/water combi-
nation, then cleansing with gentle cleanser and tepid water. Do 
not rub the skin — gently pat it! Tepid showers and washing the 
hair is permitted. 

   TIP :  Stand with your back to the shower.  

  3.     Generously (thickly) reapply occlusive ointment to all treated 
areas.  

  4.     Hydrate and eat healthy foods. Avoid alcohol because it will tend 
to dehydrate you. Also avoid exercising until the areas are com-
pletely healed.     

  Day 2 
    1.     Continue to wash the face two to three times a day with gentle 

cleanser and tepid water.  
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   •      Contributing factors include the following:
   Fitzpatrick skin types IV to VI  
  Prior history of pigmentary changes  
  More aggressive treatment settings     

   •      Treatment options
   Prevention is the key.  
  Identify increased risk before treating higher Fitzpatrick skin 

types.  
  Pretreatment (e.g., Tri-Luma) is helpful.  
  Post-treatment protocol generally involves a combination of 

glycolic acid and hydroquinone.        
   •       Delayed wound healing 

    •      Have high suspicion for potential underlying infection  
   •      Greater association with more aggressive treatment options  
   •      Increases potential risk for localized scarring     

   •      Most important ways to  minimize or potentially prevent complications 
    •      Patient education  
   •      Good pretreatment and post-treatment care  
   •      Early recognition of future problems during the initial 

consultation  
   •      Early recognition of issues during the healing period and 

prompt intervention        

  SUPPLIERS 
 (See contact information online at  www.expertconsult.com .)

   Alma Lasers, Ltd.  
  Cutera, Inc.  
  Cynosure, Inc.  
  Eclipse, Ltd.  
  Ellipse, A/S  
  LASERING USA  
  Lumenis, Inc.  
  Lutronic, Inc.  
  Palomar Medical Technologies, Inc.  
  Sandstone Medical Technologies  
  Sciton, Inc.  
  Solta Medical  
  Syneron, Inc.      

  ONLINE RESOURCES  
        American Society for Aesthetic Plastic Surgery  :   Available at         www.surgery.

org  .     
        American Society for Aesthetic Plastic Surgery   :    Fractional Technologies 

Comparison Chart  .   Available at         http://digital.miinews.com/publication/
index.php?i=12807&m=&l=&p=5  .     

        American Society for Laser Medicine and Surgery  :   Available at         www.aslms.
org  .     

        American Society of Plastic Surgeons  :   Available at         www.plasticsurgery.
org  .     

        eMedicine  :   Available at         www.emedicine.medscape.com  .       
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  SIDE EFFECTS 
 Side effects are common with laser resurfacing, including the fol-
lowing:

    •       Erythema 
    •      Generally caused by increased blood fl ow to the area (which 

is not necessarily a bad thing).  
   •      Tends to resolve with the overall healing process but may be 

prolonged in certain patients.  
   •      Often correlated with depth of treatment and specifi c type of 

treatment device.     
   •       Infl ammation 

    •      Most people experience moderate swelling after treatment, but 
individual results vary.  

   •      The skin may feel tight because of tissue edema in combination 
with the actual skin-tightening effect of the laser. This effect 
may wax and wane depending on multiple variables (e.g., 
treatment depth, individual patient reaction).     

   •       Allergic reactions : These usually occur in response to a specifi c 
medication or cream.  

   •       Milia formation : These are usually the result of use of moisturizers 
or the injudicious use of irritant cleansers.  

   •       Acne 
    •      Generally associated with the use of heavy emollients during 

the recovery period  
   •      Treated by changing topicals or adding oral antibiotics  
   •      Helpful to use Aquaphor because it is water based     

   •       Scarring/keloids : This usually occurs because of some secondary 
factor (e.g., infection, scratching, poor wound care) that inter-
feres with healing.  

   •       Xerosis (dry skin) : This is very common because we are effectively 
denuding the protective epithelial covering and allowing for 
greater evaporative water loss from the skin.  

   •       Desquamation : Although most patients tend to have some degree 
of peeling, this is variable and depends on a number of factors, 
including depth of treatment, skin quality, and so forth.  

   •       Pruritus : Although many patients experience some degree of 
itching that refl ects the normal healing process, watch for severe 
or protracted pruritus because it can herald a more worrisome 
underlying etiology.     

  COMPLICATIONS 
 Complications after laser resurfacing can occur as early as the initial 
healing phase or as late as several months after the procedure. As 
such, it is important to educate your patients about signs of an 
impending complication and ask them to notify the offi ce if 
they suspect such. The most common complications include the 
following:

    •       Infection 
    •       Bacterial : Usually seen as adherent yellow crusting papules or 

increased pain/delayed healing.  
   •       Viral (herpes simplex virus) : Watch for clustered vesicles, 

although herpes simplex virus infection can have an unusual 
presentation in the denuded epidermis within a few weeks after 
treatment.  

   •       Yeast : Symptoms may be subtle and often present simply as 
increased redness or itching (sometimes confused with contact 
dermatitis).     

   •       Pigmentary changes 
    •      Although the incidence of pigmentary changes has dramati-

cally decreased with the use of fractional laser resurfacing, 
pigmentary changes can still occur and steps should be taken 
before, during, and after treatment to prevent such changes, 
as well as to identify individuals at higher risk for both hypopig-
mentation and hyperpigmentation.  
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