\ialidnag Waves

by Joseph Niamtu lll, DDS

Radiowave surgery offers
laser-like outcomes in facial
cosmetic procedures, but with
precision cutting and a faster

healing process

Only 7 years ago, many of today’s standard techniques were not available. Skin
resurfacing, endoscopic assisted surgery, laser blepharoplasty, and lesion removal
are only a few of the procedures that laser technology has revolutionized or improved.

Electrosurgery has been around since the inception of electricity. Early electrosurgery
units were no more than sophisticated soldering irons that heated an electrode like the coil
in a toaster to sear tissue. Advances in electrical engineering in the early 1900s soon
allowed electrodessication and fulguration by using a spark gap to destroy lesions or
cauterize bleeding. The problem was increased lateral tissue destruction.

In the 1920s and 1930s, continued improvement created bipolar systems, which are
the basis for hospital operating room units used today. These units transfer electrical energy
to the electrode and through the patient to a grounding electrode. These units are capable
of cutting and coagulation, and although more refined, still cause the electrode to heat and

I aser technology has certainly advanced cosmetic facial surgery by leaps and bounds.

Radio-surgery
(optimum frequency
3.8MHz)

=
c
o
=
>
o
=
©
E
g
=
17}
[}
£
S
@]

Electro-surgery

Faradic
effect AM Radio

50 100 250 500 600 1.0 38 5 50 2500 1 Photon
Hz Hz KHz KHz KHz  MHz MHz MHz MHz MHz GHz Energy

Fig. 1: Range of frequencies used in different applications.

Figure 1. Contemporary radiowave surgery uses a frequency of 4.0 MHz, which is similar to the
frequency of marine band radio.
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cause significant [ateral tissue
damage.

Radiowave surgery is a com-
pletely different concept from elec-
trocautery or diathermy ma-
chines. Radiowave units operate

When

scalpels are
used on thin

on a standard 60-cycle house- tissue such
hold current and convert to a high as the eye“d
frequency wave of 4.0 MHz, . ’
which is similar to the frequency there is a

of marine band radios (Figure 1,
page 52).

How it Works
What is truly unique about

tendency to
drag,
whereas the

radiowave surgery is thattheelec- ~ fine

trode does not offer resistance, .

and therefore, is not heated. The radiowave
tissue offers the resistance, which electrode
causes intracellular boiling and . .
volatilization that results in cut- g“deS with
ting or coagulation. With radio- minimal

wave units, high frequency radio- .
waves are transferred from the contact In a
unit to the tissue, and are then nea”y laser-
collected by an antenna and re- .

cycled back to the machine. The like manner.

antenna plate used in radiowave
surgery functions like an antenna
on a cellular phone—collecting
energy from the patient. Since it functions like a true antenna
and not a grounding plate, bare skin contact is unnecessary,
and there is no opportunity to shock or burn the patient or
operator.

The wave form of the radiowave unit can be altered for a
pure cutting current (fully rectified), which has the least amount
of lateral tissue damage, a cutting and coagulation mode (par-

CO2 RF

CO2 RF

Figure 2. The top left image shows bloodless skin incision with a CO2
Laser 0.02 mm handpiece, while top right image shows a similarly
bloodless skin incision with a radiowave surgery unit and a micro-
needle.

The lower left image shows the skin dissection with a CO2 laser and
the lower right image shows the same patient’s dissection with the
radiowave surgery unit. Note the lack of bleeding is virtually the
same with both modalities.
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Figure 3. The top images show orbicularis muscle strip excision with
the CO2 laser and radiowave surgery unit. The lower images show
the virtually bloodless surgical fields after periorbital fat removal.
This type of excellent hemostasis is achievable with either modality.

8 Weeks
CO2 laser

Figure 4. The upper images show the CO2 (left) and radiowave
(right) scars at 8 weeks postoperative. The lower images show same
patient at 12 weeks postoperative. The radiowave incision looks
slightly better at 8 weeks, while both incisions are equal at 12 weeks.

tially rectified), a pure coagulation mode, and a fulguration mode.
In addition, these systems have a bipolar mode for coagulation.

Multiple studies have shown that radiowave surgery is com-
parable or superior to lasers for incision, biopsy, and lateral
tissue damage.' Less tissue damage means faster healing, and
less scarring and discomfort. Furthermore, radiowave surgery
offers advantages over scalpel incision, including a combined
cutting and coagulation, and an increased tactile ability and a
pressureless incision. When scalpels are used on thin tissue
such as the eyelid, there is a tendency to drag, whereas the fine
radiowave electrode glides with minimal contact in a nearly
laser-like manner. Finally, the energized radiowave electrode is
self-sterilizing.

Laser vs Radiowave

The following images illustrate the use of radiowave surgery
and CO2 laser for upper lid blepharoplasty on the same patient
as a control.

The images in Figure 2 show the skin incision on the right lid
with a CO2 laser, and on the left lid with a radiowave surgery



Making Waves
A B

Figure 5A shows the position of the radiowave incision with the
Ellman Microneedle, which is approximately 4 mm inferior to the
tarsal margin.

Figure 5B shows the incision through the conjunctiva and capsulo-
palpebral fascia. Note the lack of bleeding in these vascular areas.
Figure 5C shows the Ellman small ball electrode simultaneously
incising and cauterizing the base of the herniated periorbital fat.
Figure 5D shows the bloodless surgical field after radiowave
blepharoplasty.

unit and a microneedle. Note the bloodless field on both
incisions.

The upper images in Figure 3 (page 54) show a strip orbicu-
laris muscle excision with both
modalities, while the lower
images in Figure 3 illustrate fat
resection with both modali-
ties. Again, there is little differ-
ence between laser and
radiowave incision.

Figure 4 (page 54) shows
the healing incisions at 8 and
12 weeks respectively. In terms
of healing, the incisions are
basically indistinguishable.

Radiowave surgery is also
well suited for transconjunc-
tival blepharoplasty. It offers
the same advantages of pres-
sureless incision, decreased
bleeding, and reduced trac-
tion of periorbital fat.

Figure 5A and 5B show
the microneedle incising the
conjunctiva and capsulo-
palpebral fascia with a blood-
less incision. Figure 5C shows
the herniated periorbital fat
being gently retracted with a
tissue forceps and a small ball
electrode incising and coagu-
lating its base. Using radio-
wave surgery for this in lieu of
hemostat clamping, not only
reduces the traction on the fat
pads but also allows direct vi-

anatomy such as the earlobe.

wave surgery.
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Figure 6A. The electrode is well suited for precision
incision with little pressure for mobile of fleshy

Figure 6B shows the excellent healing with radio-

sion and excellent vessel coagulation. The intraoperative feel
and result are very similar to the CO2 laser. Figure 5C shows the
bloodless surgical field after periorbital fat removal.

I have performed laser and radiowave blepharoplasty on
more than 200 eyelids, and both techniques work equally well.
The obvious advantage of purchasing a radiowave surgery unit
versus a laser is the cost savings. Additionally, the radiowave
unit weighs less than 30 Ibs and is extremely portable. Another
advantage of the radiowave system is that there are less hazards
and precautions than the laser. Most surgeons who use lasers
for blepharoplasty are familiar with the problems of incidental

Figure 7. Flat tipped or ball electrodes are well suited for lesion
removal. The tissue is removed layer by layer under loupe visualization
in a manner very similar to laser ablation.

laser beams that can inadvertently burn the ad-
jacent tissues when passing through the in-
tended tissue. For instance, protective instru-
ments must be used to protect the bridge of the
nose when cutting through medial eyelid tissue
as the beam does not stop at the excised tissue
margin.

There is also the problem of laser beam re-
flection on unwanted areas of the patient and
operator. Other concerns that surgeons have
when operating lasers are the safety of other
personnel in the room and the fire hazard of
misguided laser beams. Although | use lasers
frequently for a variety of cosmetic facial proce-
dures, radiowave technology is clinically simi-
lar to the CO2 laser and can provide laser-like
intraoperative and postoperative results.

Radiowave Applications

Other cosmetic applications that are fa-
cilitated with radiosurgery include lesion re-
moval, biopsy, and earlobe repair. Due to the
physics of radiosurgery, the electrode tip does
not offer the electrical resistance, hence, it
glides very smoothly through tissue. As previ-
ously mentioned, this is a distinct advantage
when incising mobile tissues such as eyelid
skin, oral mucousa, and fleshy cutaneous ana-
tomy. Another advantage of radiosurgery is that
malleable electrodes are available that can be
conformed to accommodate any surgical po-
sition. This is especially helpful when working
in a cavity or in the lower eyelid in transcon-



Making Waves

Figure 8 shows excellent healing on the neck and face.

Figure 9A shows a lesion of the lower lip.

9B shows the incision using the electrode with a pure cutting current.

cutting current and experience virtually no artifact,>* thus, not
impeding the histopathologic diagnosis.

Figure 9A shows a lesion on the lower lip. This is a very
vascular area with mobile mucosa. Radiowave surgery is ideal
for this type of situation because of the pressureless incision
and the great hemostasis of simultaneous cutting and coagula-
tion. Since a biopsy is planned, the initial incision is made with
a pure cutting current, which will leave little thermal artifact
(Figure 9B). The cut/coag mode is then employed for the resec-
tion of the lesion and provides excellent hemostasis for the
muscle and other vascularized tissue associated with the lesion
(Figure 9C). In addition, the pure coagulation mode is conve-
nient to cauterize bleeding vessels or to fulgurate remaining
pathologic tissue.

Although surgical incision with electric current is nota new
concept, radiowave surgery has made significant advances in
technology. This technology has provided cosmetic surgeons

with multiple advan-
tages including preci-
sion cutting, selectable
modes, excellent he-
mostasis, pressureless
incision, and faster
healing.

Radiowave sur-
gery has been shown
to rival laser and cold
steel methods for heal-
ing and precision and
should be in the ar-
mamentarium of all
surgeons. [l

9C shows an area of fulguration and cauterization of tissue bleeders. Excellent hemostatis is achievable with

radiosurgery.

junctival blepharoplasty.

Figure 6A (page 56) shows
the use of a needle electrode
for the repair of a torn earlobe.
Figure 6B shows excellent
healing after radiowave sur-
gery. Since the earlobes are
fleshy and mobile, the pres-
sureless incision of radiosur-
gery is well suited for this
anatomy.

Figure 7 (page 56) shows
the removal of a benign nevus
using a radiowave flat-tipped
electrode. Figure 8 again shows
the excellent healing of
radiowave surgery in the exci-
sion of multiple nevi.

One problem with using
traditional electrosurgery for
biopsy is the severe tissue arti-
fact often seen from lateral heat
damage. Since the radiowave
unit allows for the selection of
specific wave forms, a lesion
can be excised with a low, pure
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[Radiowave

surgery] has
provided
cosmetic
surgeons with
precision
cutting,
selectable
modes,
excellent
hemostasis,
pressureless
incision, and

faster healing.
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