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KEY POINTS

� Liposuction has evolved from a procedure whose objective was primarily fat extraction to one
which equally sculpts and redistributes fat in order to enhance natural muscular contours and
shadows.

� Appropriate patient selection is necessary to perform HDL safely, effectively and reliably.

� Although numerous techniques can be used, the optimal technique is one tailored to the male’s
specific anatomy.
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INTRODUCTION

Decades of innovation and technical refinement
has made liposuction a safe, reliable, and repro-
ducible procedure that is associated with high pa-
tient satisfaction.1 Liposuction is the most
common aesthetic procedure performed world-
wide, and its popularity is increasing, with a 24%
increase from 2014 to 2018.2,3 In 2018, expendi-
tures exceeded 1.3 billion dollars in the United
States alone. Increasing obesity rates, improved
visibility through social media, and an increasing
number of patients seeking body contouring with
minimal downtime has fueled its rapid increase in
popularity and broadening indications for use.

Traditional liposuction, which is typically per-
formed in the deep subcutaneous plane, was
popularized as an effective way to extract fat and
treat moderate to severe lipodystrophy of one or
more body areas. Superficial liposuction, or
debulking of the fat layer above the fascia superfi-
cialis (Scarpas, Colles, or Campers fascia based
on its anatomical area), was historically
approached with caution, as it was associated
with an increase in complications such as
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induration, fibrosis, seroma, and contour irregular-
ities.4 A variety of technological adjuncts emerged
over the years, such as ultrasound, laser, power,
and radiofrequency-assisted liposuction devices,
yet all predominantly targeted fat in the deep sub-
cutaneous plane, and served to facilitate more effi-
cient fat extraction and soft tissue contraction.

Recently, superficial liposuction has re-emerged
as a finesse body contouring technique that en-
hances muscular definition. The idea that differen-
tial liposuction could be performed in the
superficial plane around muscle groups to
enhance aesthetic outcomes was initially
described in the 1990s by Mentz,5 Fodor,6 and
Ersek.7 This technique, which the investigators
referred to as “abdominal etching,” exhibited su-
perior aesthetics in contouring the male abdomen
compared to traditional liposuction maneuvers.
Specifically, the investigators demonstrated that
stubborn subdermal fat was responsible for
obscuring the final muscular contour following
traditional techniques, and removing differential
thicknesses of fat around these muscles illumi-
nated them and enhanced their postoperative
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apperance. Although the described techniques
were limited to contouring of the male abdomen,
the concept that liposuction could now “sculpt”
fat, instead of simply removing it, was born, and
the demographic of patients presenting for lipo-
suction slowly broadened.
Restricting patient selection to abdominal con-

touring in men with relatively low body mass
indices, a steep technical learning curve, and
persistent fear of complications tempered wide-
spread adoption of these early techniques. In the
late 2000s, however, Hoyos8,9 described, and
subsequently popularized, a modified, more
comprehensive technique, that expanded on orig-
inal principles to include 3-dimensional contouring
of the entire body. “High-definition liposuction”
(HDL), now applied to both sexes, at varying de-
grees of body fat percentages, and used vibration
amplification of sound energy resonance (VASER)
technology to facilitate enhanced sculpting.
VASER-assisted HDL emphasized selective fat
retention and removal in both superficial and
deep layers to generate more natural and highly
defined muscular units. The goal was fat sculpting
rather than fat debulking. Fat was first prepared by
emulsification, followed by the selective sculpting
by gentle extraction aspiration around natural
body convexities and concavities. Hoyos empha-
sized the importance of addressing “dynamic
zones” of the body, where surgeons would antici-
pate the precise muscle movements during phys-
ical activity and sculpt the fat in a complementary
fashion to avoid artificial-looking results.
Increasing evidence over the coming years sup-
porting HDL’s safety, reliability, and aesthetic out-
comes lead to its gradual adoption among the
plastic surgery community.
Today, HDL has become common in the public

vernacular. Improved visibility via social media
has made the procedure increasingly popular,
particularly among male patients. Patient
perception has colloquially morphed liposuction
into 2 separate procedures; the “traditional” or
“basic” liposuction for fat extraction and the
“new” or “advanced” high-definition technique.
In the authors’ practice, we find patients calling
to specifically ask if the surgeon performs the
“new type” of liposuction. Patients seem to be
motivated to seek a surgeon who is equipped
with the tools and experience to perform these
techniques.
As enthusiasm for this procedure continues to

grow, surgeons must equip themselves with the
knowledge and techniques to appropriately select
patients for the procedure, counsel them accord-
ingly, and execute the procedure safely and effec-
tively. Herein, we present important aspects of
HDL anatomy, patient selection, surgical tech-
nique, and outcomes.
SUBCUTANEOUS FAT ANATOMY

Surgeons performing HDL must appreciate the
regional differences in subcutaneous anatomy
throughout the human body. The relative thickness
of superficial and deep subcutaneous layers and
the density of the fibroseptal network within these
layers differ topographically across the body. As
such, liposuction technique must be modified
accordingly.
The superficial subcutaneous layer is character-

ized by dense fat lobules within an organized and
compact strattice of fibroseptal fibers. The deeper
layer, which is considerably thicker in areas of fat
accumulation such as the abdomen and inner
thighs, is characterized by larger and looser fat
lobules, and a more haphazard fibroseptal
network arrangement.10

Key zones of adherence throughout the body
must also be recognized to prevent contour ir-
regularities.11 These include the lateral gluteal
depression, gluteal crease, posterior thigh,
inferolateral thigh overlying the iliotibial band,
and the mid-medial thigh. These zones are char-
acterized by a thin deep subcutaneous layer and
dense fibroseptal network attachment tethering
the superficial fascia to the deep muscular fas-
cia. The paucity of deep subcutaneous fat in
these areas lead to easy cannula misadventure
into the superficial plane, increasing the risk for
contour irregularities.
The fibroseptal network is also responsible for

cellulite, a common presenting complaint of pa-
tients presenting for liposuction. While the patho-
physiology of cellulite formation is not fully
understood, the strutural orientation of the
collagen septae, as well as hormonal and inflam-
matory etiologies have been proposed. While
cellulite occurs in 80 to 98% of postpubertal
women, it is uncommon in males, but can occur
when males with androgen deficiency or who
take estrogen therapy.12 Two types of cellulite
have been described. Type I cellulite, which is
considered genetically predetermined, results
from fat hypertrophy around fibroseptal network
dermal tether points (classicly seen in the legs
and buttocks). They are more commonly found in
women, occur at a younger age, and are unrelated
to the degree of adiposity or overall body shape.
Type II cellulite, on the other hand, results from
skin laxity and is more common in elderly patients
with poor skin quality.13

Key intergender and interracial differences in fat
distribution also exist. Men classically present with
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an android pattern of fat distribution, with an
evenly distributed accumulation of fat centrally
and a linear shape to the body. They tend to accu-
mulate fat in the abdomen and superolateral hips.
Women classically present with a gynoid fat distri-
bution, which is most prominent in the gluteofe-
moral region posteriorly and inferiorly, resulting in
a curvilinear body shape. These distributions
must be preserved (and at times enhanced) during
liposuction to attain aesthetic results and prevent
inappropriate feminization or masculinization of
the body. Interracial differences similarly exist.
The distribution of body fat for women of the
same BMI differs by race in reproductive-aged
women, with some ethnic backgrounds accumu-
lating more fat in the buttocks and hips than
others.14,15 It is important to respect these cultural
preferences and cosmetic ideals when performing
high-definition liposuction in men.
PATIENT SELECTION

Not all male patients are liposuction candidates,
and HDL candidacy is evenmore selective. Appro-
priate patient selection and risk stratification is
critical to performing the procedure safely and reli-
ably. A thorough past medical and surgical history,
and review of medications, supplements, allergies,
and social and family histories are all critical in
screening for risk factors. In our practice we
consider nonobese patients with good skin quality
andmild to moderate fat excess. They should have
a BMI less than 30, maintain a healthy lifestyle, ex-
ercise regularly, have a stable weight for
12 months, and exemplify appropriate expecta-
tions. Ideally patients have no medical or psychiat-
ric comorbidities, and if they have a history of
smoking, they are asked to refrain for 4 weeks pre-
operatively. Any comorbidities warrant preopera-
tive assessment and clearance from a primary
care provider.

Poor candidates for HDL have unrealistic expec-
tations, may exhibit features of body dysmorphia
during the consultation, and have a history of
massive weight loss or poor skin quality. Patients
with skin excess will be disappointed with HDL
alone. While select patients with mild skin excess
and laxity can be treated effectively with
radiofrequency-assisted devices during HDL,
most cases require concomitant or delayed exci-
sional procedures to attain the optimal aesthetic.
Patients should be counseled accordingly.

We provide a list of medications and supple-
ments to prospective patients that are associated
with an increased risk for bleeding or clotting , or
which may interfere with lidocaine metabolism.
We require all patients to seize supplementation
and/or hormonal therapy for at least 4 weeks
before surgery. If the patient takes nonsteroidal
antiinflammatories, they are held for 2 weeks
before surgery. We calculate a Caprini score for
each patient to assess their risk of venous throm-
boembolic event (VTE) and anticoagulate patients
and/or refer them to a hematologist as necessary.

SURGICAL TECHNIQUE

A “one-size-fits-all” approach to HDL must be
avoided. Optimizing results requires the surgeon
to tailor their technique to the specific body type
and anatomy. Body biotype, metabolic state, pa-
tient age, race, sociocultural factors, and preop-
erative expectations all must be considered to
prevent unnatural results.16 Small volume HDL
cases can be performed under local or general
anesthesia based on patient health status and
comfort level. HDL in the context of high-volume
liposuction, concomitant procedures, or 2 or
more areas are performed under general anes-
thesia. Cases are done in an ambulatory fashion
with lipoaspirate volumes kept less than
five liters.

Patient Preparation

Patients are dressed in a surgical gown and
compression stockings, and standardized preop-
erative photographs are taken. The patient is then
marked in the standing position, with black to
indicate anatomic landmarks such as boney
prominences, green to indicate areas of volume
reduction where liposuction is primarily done in
the deep plane, and red to demarcate inscriptions
(ie, linea semilunaris, linea alba and transverse in-
scriptions) and zones of transition (also known as
negative spaces or shadow areas), where lipo-
suction is done more superficially. Blue cross-
hatches are placed in areas that will be
augmented with fat grafting. In males, it is partic-
ularly important to ask them to contract muscle
groups in different body positions to help illumi-
nate “dynamic zones”17. Zones of transition are
therefore not marked as distinct lines but a rect-
angle reflecting muscle position in resting versus
contracted states.Without marking dynamic mus-
cle contraction, liposculpting in males looks artifi-
cial and unnatural. After marking the patient,
standardized photographs with markings are
repeated in the same views.

Patients are prewarmed with a Bair Hugger and
premedicated with antiemetic and nonsteroidal
antiinflammatories. A lower body Bair Hugger is
placed on the operating room bed, under a sterile
blue drape. Sequential compression devices are
placed upon entering the room. A surgical pause
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is performed, at the end of which we review and
post on the operating room monitor the patient’s
weight, maximal allowed volume of tumescent so-
lution using a maximum limit of 35 mg/kg, and the
planned volume of infiltration (total and per area). A
cephalosporin antibiotic is administered at the
start of the case and redosed as necessary.
Surgical Technique

The least number of incisions to facilitate maximal
access to the treated area is chosen. Having said
this, men commonly require more incisions than
women to gain access to inscriptions, and sur-
geons should not compromise the surgical result
by limiting access points. Where possible, inci-
sions are strategically placed in skin creases or
along undergarment lines. If incisions cannot be
hidden, such as in the central back in men, we pur-
posefully place incisions asymmetrically. Tumes-
cent infiltration is performed with a roller pump
through an exploded tip cannula MicroAire hand-
piece (Surgical Instruments, Charlottesville, VA),
using the simultaneous separation and tumes-
cence technique (SST). A solution of 1000 mL
Ringers Lactate, 1mL of 1:1000 epinephrine, 50
mL of 1% lidocaine (500mg) and 10 mL of 8.4%
sodium bicarbonate is used. Although it has
been shown that the optimal waiting time until
maximal hemostatic effect is 26 minutes,18 we
typically wait 10 minutes before proceeding with
aspiration. Fat emulsification using the VASER
probe has been championed by investigators
such as Hoyos and allows for smooth and effective
fat extraction. In our practice, aesthetic results can
be achieved with power-assisted liposuction (PAL)
alone, which we find decreases operative time,
surgical costs, and risk of skin burns. VASER is
preferentially used for secondary liposuction
cases in which there is more tissue fibrosis. Aspi-
ration is performed in the deep plane with a Mer-
cedes cannula, the size of which depends on the
body area (4–5 mm for trunk, 3–4 mm for extrem-
ities). Next, controlled deformities are created over
inscriptions in the superficial plane with an
exploded tip cannula. This is tapered laterally in or-
der to accentuate zones of transition. Unlike in
women, who are best treated with gradual
tapering, the male aesthetic requires sharper and
more obvious transition zone around muscle
groups. The nondominant hand guides the can-
nula trajectory, and pinch tests are used to assess
thickness and symmetry between sides.
In cases where fat grafting augmentation is

added to the procedure, we prepare the fat by
decantation and transfer them into syringes for
manual injection. All fat grafting is performed in
the subcutaneous and not the intramuscular
plane, irrespective of anatomic area. The pectora-
lis and deltoid muscles, so-called male "alpha"
muscles, require volume to further exentuate the
transition zone created with HDL. The rectus mus-
cles on the other hand, seldom requires fat grafting
as HDL alone will accentuate contour sufficiently.
If performed, modest volumes are injected, as
the recti quickly adopt an artificial static apper-
ance, discordant with their dynamic contraction.
Following fat grafting, all incisions are closed
with a deep dermal monocryl sutures followed by
nylon simple interrupted sutures. Drains are only
used in high-volume liposuction cases.

Postoperative Care

Foam cut outs are placed over inscriptions and
areas of superficial liposculpting, and a compres-
sion garment is placed over top. This garment is
worn continuously for 48 hours and then taken
off for the first shower. The patient is encouraged
to shower daily and begin lymphatic massages at
this point. For 2 weeks the patient is encouraged
to use the foam cut outs and surgical compression
garment. After 2 weeks they can remove the foam
and wear the compression garment of their
choosing. It is worth noting that the patient must
try on their own compression garment at a
follow-up visit so it can be assessed by their sur-
geon. Inappropriately fitted garments can lead to
hyperpigmentation, skin irritation, and even full-
thickness skin necrosis.
Select patients who undergo concomitant pro-

cedures or high-volume liposuction are monitored
overnight. Otherwise, patients are discharged with
a chaperone and encouraged to ambulate imme-
diately and regularly. All patients are discharged
with an information packet about their postopera-
tive course, a list of red flags to look out for, and
contact information should they have any con-
cerns postoperatively.

High-Definition Liposuction as Concomitant
Procedure

HDL is increasingly being used concomitantly with
excisional procedures, such as abdomino-
plasty,19,20 gynecomastia surgery,17,21 brachio-
plasty,22 and fat grafting.23–25 Although it can be
performedbefore or after skin excision, our practice
is toperform it first, as it helps facilitatemaximal skin
resection. If HDL is performed first, the surgeon
must mimic the vector of skin redraping following
excision andmark inscriptions and transition zones
accordingly. For instance, during the male abdomi-
noplasty, the skin flap is cheated medially upon
closure to avoid "dog ear" formation. If rectus
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diastasis is performed, the rectus abdominis mus-
cles will also be medialized. If HDL is performed
without consideration of these post-resection
changes, sculpted inscriptions and transition zones
will be inappropriately positioned. Preoperative
markings must mimic anticipated vectors of skin
advancement and the HDL performed accordingly.
In the author’s practice we have adopted HDL as a
routine adjunct to male abdominoplasties, brachio-
plasties and gynecomatstia surgeries.
� High-Definition Liposuction (HDL) is not suit-
able for all male patients. Careful patient se-
lection is a critical prerequisite to ensure
safe and reliable results.

� Surgeons must appreciate the unique
anatomical characteristics of the fat, fibrosep-
tal network andmuscle groups in the area be-
ing treated. Liposuction of transition zones,
dynamic contraction zones and unique
muscular inscription arrangements is neces-
sary to create a natural-appearing result.

� When HDL is performed concomitantly with
excisional procedures, it is performed before
skin resection. In order to ensure appropri-
ately placed muscular inscriptions and transi-
tion zones following HDL, the preoperative
markings must anticipate skin mobilization
following closure.
OUTCOMES

The most common complications following HDL
are seroma and contour irregularities. Bruising,
and rarely, hematoma are possible. Rare major
complication of liposuction in general includes
VTE, fat embolism, skin necrosis, lidocaine
toxicity, and visceral perforation.26,27

Outcomes following HDL have been recently
described in multiple retrospective reviews.
Saad’s retrospective case series of 50 men under-
going HDL categorized cases into high definition,
moderate definition, and mild definition. The
high-definition group had the highest patient satis-
faction but the highest incidence of minor compli-
cations (21%).28 High patient satisfaction with
minimal morbidity was also noted in reviews of
HDL cases by Nidaam29 and Saad.30,31 Danilla
reviewed 417 patients who underwent HDL, 333
(80%) of whom were men, and 29% of those
who underwent concomitant procedures. Most
patients (94%) were happy with their results, there
were no major complications, and minor compli-
cations included hyperpigmentation, seroma,
nodular fibrosis, unsatisfactory definition, unnatu-
ral appearance, and VASER-related burns.32 A
large series by Agochukwu-Nwubah of 512 male
HDL cases noted the only complication being con-
tour defects in only 3 patients, with no infections,
skin necrosis, or seroma.33 Recently, a systematic
review by Escandon reviewed data from 13
studies and 1280 male patients undergoing HDL.
Most studies used power-assisted liposuction
alone (6 studies) followed by conventional liposuc-
tion (4 studies) and VASER-assisted liposuction (3
studies). Overall satisfaction was high (84%–
100%), and the most common complications
were seroma, hyperpigmentation, contour irregu-
larities, anemia, and port dehiscence.34
SUMMARY

The market for male aesthetic surgery has
increased exponentially over the last
two decades. Male liposuction candidates histori-
cally included those with moderate to severe
lipodystrophy seeking a weight loss procedure.
Now the demographic hasmorphed into one domi-
nated by young, athleticmenwithmild tomoderate
lipodystrophy and high expectations for a sculpted
and enhancedmuscular apperance. A reviewof the
literature supports a safe, reliable, and reproduc-
ible procedure in the appropriately selected pa-
tient. Surgeons can achieve favorable results with
appropriate patient selection, preoperative coun-
seling on realistic expectations, and adherence to
the technical principles described in the literature.
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