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KEY POINTS

� Energy-based devices can extend the indications of minimally invasive body contouring proced-
ures in men.

� Patient selection and education are key in realizing success with these modalities.

� Energy-based devices cannot be expected to replicate the results of more invasive procedures.

� Combining energy-based devices can often yield the best results.
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Body contouring procedures can be conceptual-
ized as having 2 components: adjustment of tissue
volume and the fitting of overlying skin to that
adjusted volume. Liposuction allows us to control
tissue volume and thus anatomic shape quite
effectively with minimal scar burden. In young,
healthy patients with excellent skin elasticity, the
skin will generally contract to fit the newly sculpted
form. In older patients or those with less elastic
skin for other reasons, skin contraction is less reli-
able. In these patients, the most stunning volu-
metric contouring might be completely obscured
by a loose skin envelope. It is in these cases that
skin excision becomes necessary to achieve
desirable results. The great trade-off in skin exci-
sion procedures, however, has always been the
removal of skin excess in exchange for scars.
The greater the magnitude of skin excision, the
longer the necessary scar. The introduction of
energy-based devices has allowed us to shift this
calculus. By inducing skin and soft tissue contrac-
tion with energy in the form of heat, we can see
better-defined results by augmenting skin elastic-
ity in those with varying degrees of skin laxity.
Energy-based devices have further extended our
body contouring capabilities by allowing for the
111 East 57th, Street, Suite 1.1, New York, NY 10022, US
E-mail address: dmsmith@darrensmithmd.com

Clin Plastic Surg 49 (2022) 329–337
https://doi.org/10.1016/j.cps.2022.01.001
0094-1298/22/� 2022 Elsevier Inc. All rights reserved.Descargado para Biblioteca Medica Hospital México (b

and Social Security de ClinicalKey.es por Elsevier en 
permiten otros usos sin autorización. Copyright ©
tion of muscle growth. The advent of energy-
based devices is particularly relevant to male
body contouring, as plastic surgery and aesthetic
medicine for men are subject to a relatively greater
taboo. While this taboo is fading, the prospect of
attaining significant results with minimal or no
scars and downtime is making these procedures
more approachable for men. Here, we will begin
by reviewing the state of the art in energy-based
devices frequently in use for male body contouring
and proceed into a practical discussion of
methods for success with these devices by
anatomic area.

DISCUSSION

There is a wide array of energy-based devices
presently available, and this selection seems to in-
crease by the month. This ever-growing assort-
ment implies that first, these devices show great
promise, and second, that no one device has yet
emerged as a clearly dominant solution. For the
purposes of our discussion, we can separate
these devices into minimally invasive modalities
(which tend to have more significant effects) and
noninvasive modalities (whose results tend to be
less profound). We will then focus on devices in
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each category that the author finds to be instruc-
tive examples. It is intended that this discussion
will serve as a framework that can be generalized
to a broader exploration of present devices and
future modalities as they become available.
We will begin with minimally invasive devices, as

they comprise the cornerstone of energy-based
surgery. Minimally invasive energy-based body
contouring devices are passed through the same
ports used for liposuction, so no additional scar-
ring is necessary. We regularly use 2 forms of a
minimally invasive energy-based device in our
practice. The first is a bipolar radiofrequency en-
ergy device, BodyTite, which targets superficial
connective tissues and dermis. This treatment is
designed to “shrink wrap” the skin envelope to
contour achieved with liposuction. The second de-
vice, VASER, uses ultrasound energy to tighten
deeper tissues, potentiating the volumetric
changes achieved with liposuction. VASER offers
some skin tightening benefits as well. We will
then discuss a representative noninvasive device,
Emsculpt Neo. Emsculpt Neo combines electro-
magnetic energy for muscle building with radiofre-
quency energy for fat destruction. Emsculpt Neo
can be combined with minimally invasive body
contouring procedures or performed
independently.
BodyTite

Radiofrequency energy saw its first clinical use in
the form of electrocautery in the 1920s, has been
used extensively for collagen contraction (eg,
tightening loose ligaments) in orthopedics, and is
now increasing in popularity in plastic surgery
since its introduction into aesthetics by Thermage
in 2002.1–4 Minimally invasive energy-based de-
vices like BodyTite offer a solution to those pa-
tients that will not see sufficient soft tissue
contraction with liposuction alone but who may
not require (or are averse to undergoing) classic
excisional skin procedures.5 Dayan clearly
reviewed the mechanism for tissue contraction in
response to radiofrequency energy as follows.3

Radiofrequency energy generates heat in tissue
due to the target tissue’s resistance to the pas-
sage of electromagnetic current. The heat gener-
ated by radiofrequency energy causes soft tissue
contraction by 2 mechanisms. First, in an immedi-
ate effect, the hydrogen bonds in collagen’s triple
helix are cleaved, yielding shorter, thicker collagen
fibrils. Second, a wound healing cascade is trig-
gered that, over the ensuing 3 to 4 months yields
neocollagenesis, elastin reorganization, and neo-
angiogenesis. From a practical standpoint,
optimal tissue contraction is obtained at skin
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surface temperatures from 38�C to 42�C and sub-
dermal temperatures from 65�C to 68�C.
Radiofrequency energy can be delivered for the

purpose of soft tissue tightening in several forms
(monopolar, bipolar, and multipolar), and several
devices have evolved to capitalize on each of
these modalities. We have seen the best balance
of high-quality results and an excellent safety pro-
file with bipolar radiofrequency energy (BodyTite),
so this device will be our focus here. The BodyTite
device has one pole that is inserted into the sub-
dermal tissue and another pole that follows along
extracorporeally, effectively “sandwiching” the
target tissue between the 2 poles [Fig. 1]. Each
of the poles contains a thermistor (a resistor whose
level of resistance is determined by temperature)
allowing for very precise control of the tempera-
ture in the intervening tissue between the 2 poles.
The internal pole is bullet-shaped to facilitate its
movement through tissue while minimizing the
risk of end-hits (delivery of dangerous levels of
thermal energy to superficial tissues).6 This pole
is positively charged and emits ablative, coagula-
tive energy that liquefies fat and causes contrac-
tion of horizontal, vertical and oblique fibers of
the fibroseptal network. This energy travels to the
external negatively charged electrode which
tightens the papillary and reticular dermis in a non-
ablative manner.7–9 Greater than 25% soft tissue
area reduction has been shown at 6 months after
BodyTite with an increase to 34% after
12 months.10

We nearly always perform BodyTite in conjunc-
tion with liposuction [Fig. 2]. Even in cases
whereby we are not aiming to reduce adipose vol-
ume, a small amount of fat is liquefied and
rendered unviable by the BodyTite device. In these
cases, a minimal amount of suction is performed
to extract this liquefied adipose tissue and as little
unaffected fat as possible. In most cases, howev-
er, some degree of fat removal is indicated. There-
fore, these cases should be set up in the same
manner as one is accustomed to preparing for
liposuction cases. Following this theme, limited
BodyTite procedures encompassing only a small
surface area can reasonably be performed with
local anesthesia and varying degrees of oral anx-
iolysis.11 Larger cases should be performed with
IV sedation or general anesthesia.
The first step of the BodyTite procedure is the

instillation of tumescent solution into the treatment
area, just as one would do for liposuction. Whether
most of the liposuction is performed before or after
BodyTite is a matter of personal preference. While
performing liposuction first is theoretically time-
saving (less tissue is present in the treatment
area so goal temperature can be reached more
exico@gmail.com) en National Library of Health 
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Fig. 1. The BodyTite handpiece is shown, illustrating
the smaller internal pole and larger external probe.
(Courtesy of InMode, Irvine, CA.)
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rapidly), the decreased volume of fat may render
the treatment area more vulnerable to thermal
injury. If one does decide to perform liposuction
before BodyTite, it is advisable to perform a pass
of low volume suction after BodyTite to remove
any fat liquefied by the radiofrequency energy. It
is our preference to perform BodyTite first and
follow this with suction-assisted lipectomy.

Results with BodyTite are fairly operator depen-
dent. Here we outline the points we feel are key for
success with this device. When performing
Fig. 2. 35-year-old man shown before (left) and several
chest, abdomen, and waist, as well as direct excision of b
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BodyTite, we recommend separating the treat-
ment area into smaller subsections and sequen-
tially treating each section to completion before
moving on. In this manner, goal temperature can
be reached most efficiently. “Completion” is
achieved when the goal temperature is met and
sustained for several minutes. There are 3 popular
methods of delivering energy with the BodyTite
device: retrograde, bidirectional, and stamping.
In retrograde energy delivery, the device is
inserted to the maximum planned length and en-
ergy is delivered as the device is withdrawn. In
bidirectional energy delivery, the device is acti-
vated on both insertion and removal. In stamping,
the device is inserted to target a specific point and
energy is delivered. It is then moved to the next
point and more energy is delivered as a discrete
action. This process is repeated until the entire
treatment area is treated to completion. The
months after (right) BodyTite and liposuction of the
reast tissue.
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bidirectional method is the most efficient and our
method of choice due to its efficiency. There is,
however, a higher risk of end hits with resulting
thermal injury on anterograde strokes, so in more
topographically challenging regions we may revert
to the more conservative, though slower, retro-
grade approach. In our practice, stamping is
reserved for hard-to-reach points that cannot be
easily incorporated into a bidirectional or retro-
grade stroke. It is worth noting that more rapid
strokes tend to favor superficial heating and
slower strokes tend to favor deeper heating.
Speed is modulated to differentially heat superfi-
cial or deep tissue as needed to reach the goal
temperature of each.
VASER

Zocchi introduced ultrasound-assisted liposuction
as a method to selectively target adipose tissue for
less traumatic, more efficient removal while
sparing neurovascular structures.12 This has
evolved into the VASER (vibration amplification of
sound energy at resonance) in use today, which
uses titanium rods of varying lengths and diame-
ters to transmit ultrasound energy to the treatment
area. The distal tip of the VASER probe is encircled
by a varying number of grooves designed to trans-
mit the ultrasound energy into the target tissue. A
larger number of grooves yields more robust tissue
fragmentation while a smaller number of grooves
favors improved tissue penetration.13

The ultrasound energy emitted from the VASER
probe is clinically useful due to cavitation. Schafer
offers an excellent description of the basics of
cavitation.14 We can summarize here as follows.
Microbubbles of air unavoidably diffuse into
tumescent solution at room temperature and at-
mospheric pressure. As fat cells are only loosely
packed together (to allow for significant volume
fluctuation with lipid storage requirements), these
microbubbles can wedge themselves between
fat cells as tumescent solution is infiltrated into
the treatment area. Conversely, the cells of other
tissue types in the treatment area (eg, vascular,
muscle, connective tissue) are much more firmly
adherent to one another and do not allow for the
interposition of microbubbles. When subjected to
the ultrasound field emitted by the VASER probe,
the air bubbles sequentially grow and collapse.
This agitation frees the adipocytes from the sur-
rounding connective tissue matrix, facilitating their
extraction in the subsequent suction step. VASER
technology facilitates fat removal, protects
vascular structures, and enhances aesthetic out-
comes.15,16 It also yields significantly less blood
loss than traditional liposuction, with Garcia
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reporting 7.5 times lower hemoglobin of the aspi-
rate from the former as compared with aspirate
from the latter.17

It is advisable to perform all but small volume
VASER liposuction procedures under IV sedation
or general anesthesia. This guidance maximizes
patient safety, enhances the quality of the results
that can be achieved, and optimizes patient com-
fort. These cases should be set up essentially
following existing practices for tumescent liposuc-
tion cases. The general order of events is the infil-
tration of tumescent solution into the treatment
area, allowing sufficient time for the tumescent to
act, treatment of the tissue with the VASER device,
and finally, suction-assisted lipectomy.
Specific considerations regarding the VASER

device are as follows. Access incisions may need
to be slightly larger than typically made for liposuc-
tion to accommodate skin protectors. These are
affixed to the access incisions with either staples
or sutures to shield the skin edges from the heat
generated by the device. We also like to protect
the access points with a saline-soaked lap sponge
during VASER treatment. VASER probes are avail-
able in a range of dimensions and tip ring configu-
rations. We find that the 3.7 mm three-ring tip is
our workhorse probe with broad applications
throughout the body. The intensity of the treatment
can be set in 10% increments from 0 to 100. We
generally find 70% to achieve excellent results
without exposing the tissue to undue levels of ther-
mal energy. The devicemay be operated in either a
continuous energy delivery mode or a pulsed en-
ergy delivery mode. We use the pulsed mode
almost exclusively as we are able to achieve excel-
lent results in this manner while substantially
reducing energy exposure and associated risk.
While traditional guidelines calling for 1 minute of
VASER treatment time per 100 cc of tumescent
fluid have been called outdated18 as this degree
of VASER is often not necessary to achieve the
desired result, we find this maxim to offer a useful
safety limit. In practice, we treat the target area un-
til minimal tissue resistance remains, and this
endpoint is generally reached in significantly less
time than 1 minute per 100 cc of tumescent fluid
used.
EMSCULPT NEO

Noninvasive body contouring has been wildly pop-
ular since its introduction. The promise of
improved body shape and muscle definition
without surgery or downtime is understandably
alluring. These technologies first focused on fat
reduction with either heat or cold-induced adipo-
cyte destruction. In 2018, the first device targeted
exico@gmail.com) en National Library of Health 
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at muscle development (Emsculpt) came to mar-
ket. Emsculpt used HIFEM (high intensity focused
electromagnetic energy) to force involuntary mus-
cle contractions, yielding myocyte hypertrophy
and hyperplasia. In addition to yielding muscle
growth, HIFEM was found to trigger some degree
of fat reduction. Most interestingly, HIFEM was
shown to decrease visceral fat by 14.3%.19 For
some time, noninvasive fat destruction devices
were used in series with muscle-building devices
to achieve fat reduction and improvedmuscle defi-
nition in the treatment area. In an effort to increase
efficiency for patients and providers, attention was
focused on developing devices that could simulta-
neously destroy fat and build muscle. The first
such device, Emsculpt Neo, came to market in
2020. Emsculpt Neo combines alternating pulses
of HIFEM and radiofrequency energy to simulta-
neously build muscle with the former and destroy
fat with the latter. The combination of HIFEM and
radiofrequency energy proved quite effective,
yielding an average 30.8% fat reduction and
26.1% muscle thickening by MRI.20 Corroborating
histology demonstrated a 30.2% increase in skel-
etal muscle satellite cells as well as adipocyte
shrinkage (31.7%) and apoptosis.21,22

Emsculpt Neo is FDA cleared for use on multiple
body areas. The abdomen [Fig. 3] and buttocks
are the most common treatment sites. Of note,
the treatment program for the buttocks is
designed for muscle growth with minimized fat
loss, as the intention in this area is to achieve a
lift and volume increase. Other FDA-cleared areas
include the biceps, triceps, circumferential thigh,
and calf. The recommended treatment regimen in-
cludes 4 sessions that are 30 minutes each, sepa-
rated by 1 week. While skin tightening is not an
FDA-cleared indication, we have seen evidence
of skin tightening in our practice. This is consistent
with the expected tissue effects associated with
the temperatures reached with the radiofrequency
energy.

We use Emsculpt Neo both as a standalone
treatment and in combination with minimally inva-
sive body contouring procedures. When used
alone, we find the device will offer pleasing results
to properly selected patients that are educated to
have reasonable expectations. It must be made
very clear to patients that this treatment is not a
substitute for liposuction or other surgery, but
real improvements can be expected. There is a
risk, as with any noninvasive treatment, of under-
response. This however is the exception, and
most patients are quite satisfied. We describe pre-
dicted results as getting patients "to the next level"
of body contour. For example, someone with sig-
nificant abdominal adiposity can expect to see a
Descargado para Biblioteca Medica Hospital México (b
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reduction, but they certainly will not have a flat
abdomen with muscle definition. Alternatively,
someone with minimal abdominal adiposity but
without muscle definition can expect to have
some definition after treatment. Finally, someone
with early muscle definition will likely see that defi-
nition significantly increased after treatment
[Fig. 4].

Emsculpt Neo can also be used to enhance the
results of minimally invasive body contouring pro-
cedures. In these instances, we like to wait at least
2 weeks after the initial procedure to begin treat-
ment with Emsculpt Neo to allow for initial healing
and to permit the return of some protective sensa-
tion to the region. One rare risk of Emsculpt Neo is
thermal injury, and reduced sensation can in-
crease this risk.
REGIONAL STRATEGIES
Abdomen and waist

The abdomen and waist are the 2 areas men are
most interested in contouring in our practice.
While some may be interested in contouring one
of these areas and not the other, it is almost always
beneficial to treat both areas together to achieve
ideal proportions. In contouring the male torso,
we are aiming to highlight naturally existing land-
marks from the front (eg, semilunar lines) and a
V-shape is achieved from the posterior perspec-
tive. We find that VASER is very useful in achieving
deep tissue contraction in men with significant su-
perficial abdominal adiposity. It also facilitates
suction-assisted lipectomy in the fibrous tissue
of the back and posterior waist. VASER can be
used more superficially in the context of high defi-
nition liposuction (see Mentz’s early descriptions
of abdominal etching23,24 that have been amended
to include VASER as techniques popularized by
Hoyos).16,25

Ultrasound energy has also been combined with
abdominoplasty to enhance this procedure.
Davidson described using the Mentor Contour
Genesis ultrasound machine to treat the abdomi-
noplasty flap overlying but not lateral to the rectus
sheath, citing decreased local tissue trauma as
compared with standard liposuction, which is of
course of paramount concern when suctioning
this potentially sensitive region.26 Hoyos
described more extensive suction of the flap as
well as the incorporation of circumferential lipo-
suction with third-generation ultrasound assis-
tance (VASER). This approach allowed him to
achieve improved waistline definition and
enhanced flap aesthetics.15

BodyTite is useful for superficial soft tissue tight-
ening in the abdomen of men who may be on the
ibliomexico@gmail.com) en National Library of Health 
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Fig. 3. Patient undergoing Emsculpt Neo treatment of
the abdomen.
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verge of requiring an abdominoplasty to achieve
an aesthetically pleasing result. Especially when
combined with VASER, sufficient soft tissue and
skin tightening can often, in our experience, be
achieved in these borderline cases to achieve
satisfactory cosmesis without the scars of formal
abdominoplasty. It is critical in these cases to
discuss expectations with the patient and educate
him that he will not achieve abdominoplasty-like
results with this procedure, but dramatic improve-
ment may be possible, nonetheless. It is advisable
to also walk these patients through the abdomino-
plasty process and assess their willingness to
consider it as a lifeboat option should a disagree-
able amount of skin excess remain after their
procedure.
Fig. 4. 52-year-old man shown before (left) and several m
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We strongly encourage all abdomen and flank
liposuction patients to undergo a series of Ems-
culpt Neo treatments after their surgery. We find
that in addition to the benefits described earlier,
the process accelerates the resolution of edema
and the manifestation of contour improvement.

Chest

In considering an appropriate treatment plan for
gynecomastia, the first practical concern is
whether enough glandular tissue is present in
addition to excess adiposity to warrant direct exci-
sion along with a suction-based strategy. We will
almost never perform skin excision as part of the
primary operation as all but the most severe cases
will, after several months, demonstrate sufficient
skin contraction to avoid the stigmata of skin exci-
sion. In cases for which we are particularly con-
cerned about skin excess, we will incorporate
BodyTite into our primary procedure. It is our pref-
erence to use VASER in all gynecomastia cases,
for 3 reasons. First, the adipose tissue of the
male breast is quite fibrous, and the incorporation
of VASER can consistently enhance the efficacy
and decrease the trauma of suction-assisted
lipectomy in this context. Second, the ultrasound
energy contributes to enhanced contraction of
the soft tissue envelope and therefore overall
cosmetic result. Third, while we do not find that
VASER can be relied on to sufficiently fragment
glandular tissue to a degree that precludes the
need for resection, it is possible that in cases on
the border of requiring glandular excision, VASER
disrupts the stromal tissue sufficiently to obviate
this step. In cases with significant glandular tissue,
this can be excised per the surgeon’s preferred
protocol after adipose reduction with VASER-
onths after (right) Emsculpt Neo of the abdomen.
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� Energy-based devices can extend the indica-
tions of minimally invasive procedures in
male body contouring by tightening skin
and soft tissues.

� VASER uses ultrasound energy mediated by
cavitation to selectively fragment adipose tis-
sue and tighten deep connective tissue and
skin.

� BodyTite uses bipolar radiofrequency energy
to tighten the fibroseptal network and
dermis.

� Emsculpt Neo combines HIFEM and radiofre-
quency energy to simultaneously build mus-
cle and destroy fat.

� Patient selection and expectation manage-
ment is essential to success with energy-
based devices in male body contouring.

� Often a combination of minimally invasive
and noninvasive procedures will yield the
best results.
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assisted liposuction.27 See also Hoyos’s expan-
sion of the concept of using VASER to debulk
the male chest into a framework for achieving
enhanced definition of this region.28

Arms

We consider the arms as having 2 compartments
that are primarily amenable to minimally invasive
contouring after Theodorou and Chia: the deltoid
fat pad and the triceps fat pad.29 VASER and
BodyTite have both proved to be useful adjuncts
to suction-assisted lipectomy of the triceps fat
pad, as there is significant potential for skin and
deeper soft tissue laxity in this region. We rarely
use VASER, and almost never BodyTite, when
treating the deltoid fat pad as soft tissue laxity is
seldom a concern in this area. Hunstad group re-
ports that of the various energy-based devices
they have used, VASER has been the most effica-
cious in their experience for achieving soft tissue
tightening of the arms.30 We have also found
BodyTite to be a very effective modality in patients
with significant skin laxity in the triceps region,
allowing for substantial skin tightening without
the stigmata of formal brachioplasty. Indeed, Dun-
can reported a mean surface area reduction of
33.5% and a shortening of vertical hang of 50%
in her series for this region.31

More severe cases, particularly those present-
ing with skin laxity after massive weight loss,
may only find successful resolution of their con-
cerns with brachioplasty. Liposuction has been
combined with brachioplasty for some time32,33

in an effort to improve aesthetic outcomes, reduce
or eliminate the need for undermining, reduce or
eliminate the creation of dead space, and subse-
quently reduce the rate of seroma formation and
wound healing problems. The addition of VASER
to the liposuction portion of these procedures34

can potentiate all these effects by tightening skin
and soft tissue and reducing the traumawith which
the suction-assisted lipectomy is performed.

Thighs

Lockwood popularized the medial thigh lift incor-
porating liposuction, undermining, and soft tissue
excision and highlighted the importance of deep
fascial anchoring to offload tension from the inci-
sion line and preserve the aesthetic result.34–36

As with the VASER-assisted brachioplasty, the
addition of VASER to the liposuction portion of a
medial thigh lift can both enhance the aesthetic
outcome by improving tissue tone and decrease
the risk of complications by decreasing trauma
to the tissues involved.34 Additionally, in borderline
cases, the combined use of VASER for deep tissue
Descargado para Biblioteca Medica Hospital México (b
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laxity and BodyTite for sagging skin may obviate
the need for thigh lift altogether.
SUMMARY

Male body contouring procedures are rapidly
growing in popularity. Noninvasive modalities offer
the possibility of improved contour to those who
may never have considered even a minimally inva-
sive operation. Moreover, the thoughtful applica-
tion of energy-based devices can not only
enhance the results possible with classic minimally
invasive procedures but also extend the indica-
tions of these procedures. In properly selected pa-
tients, these devices may obviate the need for
more invasive approaches by contracting skin
and deeper soft tissues to avoid tissue excision
and its resultant tell-tale scarring. We have
reviewed the landscape of energy-based devices
that are useful in male body contouring proced-
ures as it exists today and discussed our frame-
work for considering the use of these devices.
We have advanced the hypothesis that the best
approach is often a combined approach.37 With
careful attention to patient selection and patient
education, the results that are possible with
energy-based modalities offer an exciting new
dimension to male body contouring.
CLINICS CARE POINTS
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