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Nonablative Laser Technology: Radiofrequency

According to the author, nonablative radiofrequency
treatment will not replace standard surgical rhytidecto-
my, but it may play an important role in cosmetically
improving early skin laxity. He describes a noninvasive
skin tightening approach that uses volumetric heating
of the entire dermis, protecting the epidermis from
blistering with a cryogen-cooled contact probe.
(Aesthetic Surg J 2004;24:180-181)

Every 8 seconds, a baby boomer turns 50, and cur-
rently 80 million Americans fall into this catego-
ry. Described as a youth-oriented generation,

baby boomers vigorously pursue a youthful appearance,
often seeking out noninvasive cosmetic treatments. 

In the last 5 years a variety of lasers and light sources,
emitting either visible or near-infrared wavelengths and
promoting collagen formation, have become available.1-9

Dermal injuries caused by these technologies, through
wounding of the superficial papillary dermis or through a
direct superficial vascular effect, lead to a cascade effect
that results in new superficial papillary dermal collagen
formation. Although early results suggested that such an
approach could be used to decrease rhytides, these dermal
remodeling techniques are now more commonly used to
improve skin tone and texture. Despite extensive develop-
ment of cosmetic laser treatments over the last 4 decades,
no noninvasive treatment has been successful in promoting
skin tightening. With the advent of nonablative radiofre-
quency (RF) treatment, this is beginning to change.

Over the last 2 years, my skin center has been one of
several evaluating the skin-tightening effect of a nonabla-
tive cryogen-cooled RF device, ThermaCool TC
(Thermage Corp., Hayward, CA). This new approach to
noninvasive skin tightening employs volumetric heating of
the entire dermis; the epidermis is protected from blistering
with a cryogen-cooled contact probe. Theoretically this
approach leads to controlled uniform heating at consider-
ably greater depths than those previously achieved with
lasers and light sources. This deeper volumetric heating is
thought to cause some initial collagen contraction that is
followed by secondary collagen synthesis and repair. 

The ThermaCool TC
device delivers treatment to
skin tissue in 3 stages through
a handpiece that combines
heating and contact-delivered
cryogen cooling functions: (1)
In the precooling stage, the
cryogen coolant is sprayed
inside the treatment tip to
precool the skin surface; the
coolant does not actually
make contact with the skin.
(2) During the heating stage, RF energy is delivered to the
skin, with resultant resistive heating; simultaneous epi-
dermal cooling also takes place. (3) Finally, during the
postcooling stage, cooling continues even after applica-
tion of RF energy has ended.

This combination of volumetric heating with contact
cooling leads to a reverse thermal gradient characterized
by a higher tissue temperature in the deeper dermis than
in the epidermis and upper dermis. Heat-induced collagen
contraction occurs, with uncoiling of the triple helix
resulting from thermal denaturation of hydrogen bonds.
This collapse of the molecule increases the fibril diameter
and causes longitudinal contraction and tightening. One
can observe immediate collagen contraction and, later,
secondary collagen production. Another characteristic of
the RF device is that it is colorblind; all affected tissues
(with and without pigment) are heated.

In the initial multicenter study, which led to Food and
Drug Administration clearance, RF energy was applied to
the forehead area in 86 patients in an attempt to lift and
tighten drooping eyebrows and eyelids.10 Delivered ener-
gies ranged between 59-140 J/cm2. Only the forehead was
treated. Four months after treatment, 61% of treatment
areas showed significant improvement with regard to
Fitzpatrick wrinkling score; after 6 months, 80% of treat-
ment areas showed even greater improvement. Objective
analysis measuring brow position changes 4 months after
treatment demonstrated that 60% of treated patients had
some degree of brow elevation. Six months after treat-
ment, 80% of treated patients demonstrated some degree
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of brow elevation (Figure). Some of these patients show
persistence of the results 1 year after treatment.

In a subsequent study, 119 of 140 original study sub-
jects underwent 1 to 4 forehead treatments. Thirty-five
subjects were placed randomly into each treatment
group. Each group was treated with the same parameters
as the original study group. Each treatment consisted of
one pass of RF energy to the treatment area. Subjects in
the multiple treatment study group were treated at 1-
month intervals. Increased treatment led to improved
clinical results, measured subjectively.11 Most recently,
this approach has been used to tighten early sagging
jowls and neck skin laxity. 

Introduction of nonablative RF treatment will not
replace standard surgical rhytidectomy. However, such
treatment may play a major role in the cosmetic improve-
ment of early skin laxity. Generally, the best candidates
for this treatment are younger. In addition, patients who
wish to postpone surgery, with its associated risk of com-
plications, and who are willing to accept the subtler RF-
induced changes can now be treated in a noninvasive
manner. The nonablative RF approach is best combined
with other nonsurgical approaches such as Botox, filler
agents, and other nonablative laser treatments.
Improvement with RF treatment can be subtle. ■
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Figure. A, Pretreatment view of a 46-year-old woman. B, Posttreatment view 6 months after 1 RF nonablative treatment of the forehead to lift the brows
and reduce upper eyelid sagging. Note that the patient’s eyelids are somewhat lifted. This is where the results of this treatment are commonly seen.

A B

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article/24/2/180/200905 by guest on 22 February 2024



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




