MY VIEW

Thermage: Monopolar Radiofrequency

Monopolar radiofrequency treatment may be appropri-
ate for patients who desire skin tightening but will not
tolerate surgery and/or downtime. Patients generally
can expect a 5% to 20% improvement, but results in
any particular group are unpredictable. Key to this
treatment is providing patients with detailed informa-
tion to ensure that expectations are realistic. (Aesthetic

Surg ] 2005;25:638-642.)

s a plastic surgeon, my first choice in treating

skin laxity is using standard aesthetic surgery

techniques. However, for patients who do not
want to undergo surgery and cannot or will not tolerate
any downtime, monopolar radiofrequency (MRF) may
be a useful treatment. Here, I write exclusively about the
Thermage ThermaCool device (Thermage Inc.,
Hayward, CA).

Thermage MRF, as discussed in multiple peer-
reviewed scientific and clinical studies, has proven to be
the best option for nonsurgical tissue tightening. Other
radiofrequency (RF) devices on the market claim effec-
tiveness but, being bipolar, cannot produce a uniform
volumetric heating that is at all comparable with MRF.
Further, the bipolar RF devices are frequently combined
with other light-based technologies, making it difficult
to assess what role, if any, bipolar RF plays in treat-
ment outcomes.

The goal of this article is neither to endorse nor criti-
cize Thermage ThermaCool treatment, but to discuss
how this technology may be used in an aesthetic surgery
practice. In considering its use, it is important to under-
stand some basic RF concepts as well as its mechanism of
action (see sidebar and Figure 1).

Treatment Protocol

When Thermage initially came on the market, the
treatment protocol favored maximum tolerable energy
applied in a single pass. The problems resulting from
this approach were high variability in effectiveness and
painful treatments. In addition, an infrequent but wor-
risome number of tissue depressions were reported,

occurring primarily over the
thin skin of the temple and
the mid cheek. The only
occurrence of this complica-
tion in my practice can be
seen in Figure 2. The prob-

lem was corrected with a
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single fat graft.

The new treatment pro-
tocol is not only recom-
mended by Thermage but
also by a consensus confer-
ence sponsored by Thermage (Orlando, FL, April 2005)
of frequent Thermage users from multiple specialties.
This new protocol is based on the science demonstrating
greater effect on tissue with multiple passes at lower ener-
gies and also on research by Ross' showing the special
tissue effect on fibrous septae:

1. Patient feedback about heat sensation is a valid and
preferred method for selecting the optimal amount
of energy to use, and the target is between 2 and 2.5
on a pain scale of 1 to 4, with 1, none to mild: 2,
mild to moderate; 3, moderate to severe; and 4,
mtolerable. Although pain is used as feedback,
severe pain must be avoided, not only for reasons of
patient comfort but, more importantly, for patient
safety. Excessive pain indicates excessive heating of
the tissues. It is important to note that local tissue
impedance varies from patient to patient; therefore,
attention to the pain level of each patient should be
the utmost priority.

2. Multiple passes at moderate energy settings yield
substantial and consistent efficacy. In my practice, an
average of 150 to 300 high-energy pulses laid down
with 1 or 2 passes were used per patient with the
original protocol. With the new protocol, we now
average 700 to 850 moderate-energy pulses, using as
many as 5 to 6 passes over selected areas.

3. Treating to a clinical end point of visible tightening
and contouring maximizes predictability and long
term results. 1 treat half of the face to the point of
visible tightening. When this immediate end point is
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Radiofrequency Technology and Mechanism of Action

Heat is generated because of the natural resistance of tissue to the movement of electrons within an RF field
(Ohm’s Law). This resistance, called mzpedance, creates heat relative to the amount of current (amps) and time
(seconds). With RF, one must consider not only the depth of energy penetration, but also that the soft tissue is
made up of multiple layers, including dermis, fat, muscle, and fibrous tissue, all with varying resistance to the
movement of RF energy. This mechanism is quite different from the photothermal effect produced by lasers.

The clinical application of monopolar radiofrequency (MRF) may be simply described. An electrical current is
passed from the RF energy source though a monopolar electrode in the handpiece; the current then continues
through the patient to the grounding pad, which completes the circuit.

The mechanism of action is 2-fold in nature: an initial immediate collagen contraction and a secondary wound
healing response, which involves collagen deposition and remodeling with tightening over time. A sparse pattern
of collagen denaturation contributes to the immediate skin contraction, while leaving enough healthy tissue to
ensure healthy wound healing. Furthermore, multiple passes at lower energy levels appear to elicit a more substan-
tial tissue effect than a single pass at higher energy levels (Figure 1).

It is important to understand that fibrous septa are heated more than the surrounding fat; both clinical and
mathematical models support this concept. The estimate of the temperature rise for fibrous septa is between 1.4
and 3.0 times that of fat, as a significant part of the RF energy moving through fat moves along the fibrous septa
as the path of least resistance. This increased amount of current coursing through the fibrous septa is responsible
for the selective heating of these septae.

Therefore, when visualizing the effect of RF skin tightening, visualize tightening in the x-y axis within the dermis;
however, this unique selective tightening to the fibrous septa can create tightening in a z dimension as well, without
damaging the fat if ideal parameters are used. Histologic studies by Barba and Esparza demonstrated that there is new
collagen formation in dermal remodeling that is carried out over several months. Four months posttreatment there is

noticeably increased dermal density. The epidermis has also thickened, secondary to the wound-healing process.

achieved, effectiveness is enhanced and variability is
reduced (Figure 3).

Results

Using these new guidelines, the consensus conference
advisory panel reported greatly enhanced results. The
percentage of patients who saw any change at all at 6
months increased from 54% to 92%, respectively.
Although these results were not peer-reviewed, there have
been many peer-reviewed publications that support
improvement with Thermage in almost all skin parame-
ters measured.

The amount of clinical improvement with Thermage
continues to vary. I have been unable to predict treat-
ment results in any particular patient group. Figure 4 rep-
resents one of the best published results I have seen.? 1
have not been able to achieve a comparable result.
Although this kind of dramatic result is possible, it
should not be expected in most patients. The patient in
Figure 5, B is more representative of the #oticeable result
from Thermage that I commonly see in my practice. This
result, although subtle, is nevertheless achieved without
significant downtime. In an effort to avoid overselling the
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Figure 1. Immediate collagen change with 3 passes at moderate treat-
ment levels exceeds that of a single pass at a higher treatment level.
Three passes at 13.5 (97 ]) denatured more than twice as much collagen
as a single pass at level 15 (124 ]). This study helps explain why a
greater efficacy is now observed with the new multiple-pass treatment
algorithm. Reprinted with permission from Thermage.

treatment, and to give patients realistic expectations, I
show patients similar results.

The keys to success with Thermage are patient selec-
tion and management of patient expectations. In my
practice, any patient who desires tightening but refuses
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Figure 2. A, Pretreatment view of a 55-year-old woman. B, Posttreatment view 6 months after treatment at level 16 (144 ]) to 17 (166 ]), on brow
only, to correct surface irregularities. €, Posttreatment view 1 year following fat injections to correct dimpling on left lateral brow, 2.5 years post-

Thermage.

Figure 3. A, Untreated facial half in a 54-year-old woman. B, Treated facial half, used for assessment after Thermage treatment with 250 repetitions,
up to S passes, with levels between 61.5 (75 ]) and 63.5 (107 ]) with 1.5 cm? medium-depth tip in the lower periorbital region, mid/lower face, and

neck. Reprinted with permission from Thermage.

Figure 4. A, Pretreatment view of a 37-year-old woman. B, Posttreatment view 2 months after a second Thermage treatment. Reprinted with permis-

sion of Wiley-Liss Inc., a subsidiary of John Wiley & Sons, Inc.”

surgery is a potential candidate for Thermage. I empha-
size to patients the variability of results and express that
80% to 85% will see some improvement, but improve-
ment may be subtle. One can expect a 5% to 20%

improvement in tightening. A lucky few may receive
more improvement, and an unfortunate few may see no
appreciable tightening. I discuss this with my patients in
great detail. Presented with frankness and honest
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Figure 5. A, Pretreatment view of a 35-year-old woman. B, Posttreatment view 3 months after undergoing Thermage treatment of mid/lower face and
neck at 13 (89 ]) to 15 (124 ]) with 1-cm tip.

Figure 6. A Pretreatment view of a 74-year-old woman. B, Posttreatment view 6 months after undergoing multiple passes. Each leg was treated at
13.5 (97 ]) to 14 (106 ]), 300 pulses, up to 3 passes on the upper thigh and knee using the grid.

Figure 7. A, Pretreatment view of a 51-year-old woman. B, Posttreatment view immediately after a single Thermage treatment with multiple passes.
C, View 2 months after treatment. Reprinted with permission from Thermage.
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informed consent, Thermage MRF has earned a credible
role in my practice.

Currently, you can target different tissue depths by
altering treatment tip sizes and pattern of the dielectric
thermocouple. In the future, larger tips will also expedite
treatment times. Use of the device in areas other than the
face has been accomplished with some success (Figures 6
and 7). There is great interest in combining Thermage
with other modalities, such as superficial and standard
laser resurfacing, Fraxel, Botox, and fillers. Recent
porcine studies have demonstrated the safety of using
Thermage MRF with fillers.!

Discussion

My practice consists of a full array of services, rang-
ing from basic skin care, to comprehensive nonsurgical
technology, to aggressive surgical options. Thermage
may be useful to the clinician who wants to offer a full-
service practice to patients who absolutely refuse surgery
and have realistic expectations about this treatment.

However, for the surgeon with a more conservative
approach, Thermage may not offer enough benefit to
warrant its use. It does require time and effort to manage
expectations, providing high quality and detailed infor-
mation to guarantee informed consent. In my practice,
many patients who have been treated with Thermage
have then undergone appropriate surgical procedures,
satisfied that they had first explored all nonsurgical
options. Thermage has also played a role for postsurgical
patients who want no further surgery but welcome non-
surgical tightening. Further refinements in this protocol
and technology will greatly enhance the effectiveness and
predictability of this treatment.

Each aesthetic surgery practice has a unique personal-
ity and its own biases. It is unfortunate that some physi-
cians have misled the public by presenting Thermage as a
“nonsurgical face lift.” This position is false, misleading,
and strongly opposed by the company itself. m

Editor’s note: Dr. Burns is a member of the scientific advisory
board of Thermage and Cutera. He has received speaking
honorariums and research funding from Thermage. He has
also received teaching honorariums from Thermage, Lumemis,
Reliant, and Sciton. He owns no stock in Thermage.

Reprint requests: Jay A. Burns, MD, 411 N. Washington, Suite 6000, Dallas,
TX 75246.
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