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True body sculpting demands a three-dimensional ar-
tistic understanding of the anatomic and surgical adipose
layers of the central trunk when performing circumfer-
ential liposuction. This is essential in preventing compli-
cations from both ultrasound-assisted and suction-assisted
lipoplasty. The authors describe five zones of adherence
that should be avoided to prevent contour deformities
in the central trunk area when performing circum-
ferential liposuction. The anatomy of the subcutaneous
tissue of these five anatomic zones is reviewed and cor-
related radiographically with magnetic resonance imag-
ing studies. Aesthetic and technical considerations re-
quired to properly liposculpt the central trunk are
demonstrated by case analysis of primary and secon-
dary liposuction patients. These cases also delineate
how to prevent and/or minimize deformities after
liposuction.  (Plast. Reconstr. Surg. 107: 1562, 2001.)

The subcutaneous adipose tissue of the body
has recently received greater attention due to
the increased popularity of suction-assisted
body contouring. This increased popularity has
paralleled the rise in the prevalence of increas-
ing weight within the population. The largest
increases in the use of liposuction occurred in
the 18- to 29-year-old age group and in people
with higher educations.! Modern liposuction
mandates a circumferential approach to obtain
an improved body silhouette, especially in the
central trunk area.

During weight gain, the amount of fat in the
subcutaneous tissues throughout the body in-
creases proportionately. In other words, weight
gain does not occur in selective areas.” How-
ever, the converse of this is not true. The obese
patient, after reaching his or her ideal body
weight, still maintains a disproportionate
amount of subcutaneous fat in the waist and an

elevated waist-to-hip ratio when compared with
control patients who were never obese.? This is
because weight loss occurs preferentially from
the visceral fat stores as opposed to the subcu-
taneous stores. This is true regardless of
whether the weight loss occurs with diet alone
or with diet and exercise.’ The visceral adipose
tissue represents 18 percent of total body fat.
The largest amount of this visceral fat occurs at
the level of the umbilicus, and the greatest
amount of subcutaneous fat occurs in the re-
gion of the buttocks.”

The development of liposuction in the early
1980s allowed this unequal fat distribution in
adipose tissues to be addressed surgically
through minimal incisions.® Liposuction re-
quires a three-dimensional understanding of
fat deposits, because optimal results are
achieved currently using circumferential lipo-
suction with combined suction-assisted and ul-
trasound-assisted techniques. Knowing which
areas to avoid is basic to minimizing complica-
tions such as contour irregularities.

An understanding of the aesthetically pleas-
ing human form is fundamental. The aesthet-
ically pleasing female silhouette is recognized
as a concavity below the rib cage that changes
to a convexity over the hips and thighs. Both
the anterior and posterior portion of the
thighs should have a shallow convex arc. In
addition, the female buttock crease should ex-
tend in a curvilinear fashion (rounded) to
blend with the lateral thigh (Fig. 1). The fe-
male abdomen should be concave in the epi-
gastrium, with a smooth transition to a convex
lower abdomen.
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In contrast, men have a more linear silhou-

ette, with only relative concavities in the pelvic
region and convexity in the buttocks area
(square). The flanks should taper from the
lower ribs to the iliac crest, and the buttock
crease is more angular and square (Fig. 2.7
Furthermore, the anterior infraumbilical re-
gion should be flat rather than convex.

Fi. 1. (Left) The ideal female shape consists of a con-
cavity below the rib cage that changes to a convexity over the
hips and thighs. The medial and lateral thighs have mild
convexities. (Right) The buttock crease is curvilinear as it
blends laterally with the thigh in a rounded fashion

FiG. 2. The male figure has a more linear silhouette. with
miuch less concavity and convexity below the rib cage and over
the thighs. The buttock crease is squared and more linear in
shape. The anterior infraumbilical region should be flat
rather than convex.
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ANATOMY

Gray’s Anatomy describes the subcutaneous
adipose tissue of the abdomen as being sepa-
rated into two distinct fascial planes.® Markman
and Barton” examined the ultrastructure of
these layers and characterized them as a super-
ficial laver composed of dense fat lobules
among numerous fibrous septa and a deeper
adipose layer of amorphous, irregular fatty
pockets. In the thigh, a superficial fascia anal-
ogous to Scarpa’s fascia in the abdomen sepa-
rates these two layers from one another.!” The
abdominal wall fat is well compartmentalized
by Scarpa’s fascia into superficial and deep
lavers. The superficial layer is further subdi-
vided into two layers separated by Camper’s
tascia. The loosely packed dccper layer con-
tains a larger proportion of the subcutaneous
fatin the abdominal, gluteal, and thigh regions
and is responsible for the unaesthenc bulges
associated with weight gain.® The superficial
fascial system, in addition to surrounding the
superficial fat laver, sends elements through
the deep compartment attaching to the invest-
ing fascia of the underlying musculature.
These extensions become dense at the zones of
adherence, where the superficial subcutaneous
plane is adherent to the underlying muscle
fascia. These zones exist where there is a min-
imal or no deep fat layer and the superficial
laver and its overlving dermis are thin. These
zones are therefore more susceptible to con-
tour deformities; they include the gluteal
crease, lateral gluteal depression, middle me-
dial thigh, inferolateral iliotibial tract, and dis-
tal posterior thigh (Fig. 3)."

These underlving zones of adherence accen-
tuate localized fat deposits between them. In
the trunk, men tend to accumulate wcught in
the flank, the area immediately superior to the
ihiac crest, whereas women tend to carry excess
fat over the iliac crest area. This difference is
due in part to the sexually specific locations of
the zones of adherence. In men, a zone of
adherence lies along the iliac crest and defines
the inferior margin of the flank. In women, this
cone lies within the gluteal depression overly-
ing the greater trochanter, allowing a cascade
of fat to occur over the iliac crest.

RADIOLOGICAL STUDIES
Several studies evaluating adipose anatomy
have been performed using magnetic reso-
nance imaging (MRI) to compare obese and
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1. Lateral Gluteal
Depression

2. Gluteal Crease

3. Distal Posterior Thigh

4. Mid Medial Thigh

5. Inferolateral lliotibial
Tract

FiG. 3. The zones of adherence are marked in red. Thev
are more susceptible 1o superficial contow depressions and
leformity. The zones consist of the gluteal crease, lateral
gluteal lh’[n:'\wm‘ middle medial gh, inferolateral

otibial tract, and distal posterior thigh

lean patients.””'*!'" MRI precisely measures re-
gional fat differences in subcutaneous and in-
ternal fat stores without ionizing radiation.'? In
athletic women, the highest amount of total fat
to total volume when looking at axial cross
sections occurs in the medial femoral fat
pocket at the initial cleavage of the thighs.!
['his subcutaneous fat thins as it moves more
distally down the thigh. It then thickens again
medially and laterallv at the level of the knee.
I'his illustrates the three lower adherence
zones: middle medial thigh, distal posterion
thigh, and inferolateral iliotibial tract.” An MRI
obtained of the lower extremities of a patient
with lipodystrophy shows these relative in-
creases and decreases in the subcutaneous fat
deposits as the scan moves across these adher-

ence zones (Fig. 4)

Lateral Gluteal
Depression

Fic. 4. A coronal MR
of adherence occur wher

Lateral gluteal depression
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CLINICAL APPLICATIONS: IMPORTANCE OF
ADHERENCE ZONES IN
CIRCUMFERENTIAL LIPOSUCTION

I'he majority of liposuction is focused on the
surgical middle or deeper adipose layer rather
than the supertficial layer.” Routine liposuction
of the superficial adipose layer should be
avolded because of the increased risk of con-
tour regularities, skin dimpling, waviness, hy-
perpigmentation, and burns. The key element
im avoiding postoperative deformity in circum-
ferential liposuction is preoperative marking of
the five zones of adherence. No liposuction is
done 1 these areas in most patients; however,
it may be beneficial in cases of circumferential
large volume liposuction (=5 liters of total
lipoaspirate removed). If one performs lipo-
suction in these areas, one should use small

3.0 mm) cannulae with a low vacuum.

It is the superficial laver that provides the
dense matrix for the overlying skin contoun
and is so important to preserve. Itis essential to
emphasize the importance of using smaller
cannulae (=3.0 mm) superticially and larger

(3.7 to 4.6 mm) only in the deeper lay-

ones
ers, ' especially when performing circumferen-
tial body contouring. All patients undergo a
three-phase liposuction procedure, as previ-
ously discussed. We use a superwet tech-
nique (1:1) of infiltration on all patients and
general endotracheal anesthesia.

[f the patient has thick fat, large-volume ul-
trasound-assisted liposuction is begun using a
S-mim, round-tip cannula approximately 35 cm

long. The fat lavers are treated in a radial

Inferolateral
HiotibialTract

foot. The zones

nuscle fascia. (Left)
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fashion from supertficial to deep (Fig. 5).
Slower parallel strokes are used throughout
the anatomic areas. The cannula is moved
slightly faster in the superficial laver than n
the intermediate or deep lavers to avoid injun
to the overlying skin. The nondominant hand
is used to palpate the depth and position of the
cannula. The skin should never be grasped and
held around the cannula when using the ultra-
sonic method. This is in contrast to suction
lipectomy. The cannula tip should be kept at
least 1 to 1.5 cm deep to the dermis. Useful
guidelines for determining the clinical end
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point of ultrasound-assisted liposuction are the
loss of tissue resistance with cannula movement
and the presence of blood in the aspirate.”"'
I'he final phase (evacuation) is done using a
standard 3.0- or 3.7-mm suction cannula at 60
to 70 percent of the maximum vacuum suction
for evacuation and final contouring of the
treatment area. This begins at the dependent
deep layer and progresses to the supertficial
level to facilitate the removal of emulsified fat
using progressively smaller cannulae (Fig. 6).
T'he dense, fibrous fat of the lateral thighs,
“banana roll,” posterior medial thigh, and but-

Fi.. 5. Ultrasound-assisted liposuction is performed in a radial fashion from su-

perficial to deep. Parallel strokes are used throughout to provide for uniform middle

tat laver removal (this is a key element for optimizing results in circumferential body

contourning)

Fie.. 6. The final phase of sucton-assisted hipectomy (evacuation) s performed

from deep to superfic 1al using small cannulae as the superficial compartments are

approached
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tocks responds well to ultrasound-assisted lipo-
suction. The anterior medial thigh and ante-
rior thigh respond best to combined ultrasonic
and suction-assisted techniques, which will
achieve true circumferential body contouring
(Fig. 7).

The zones of adherence in the buttocks and
thighs should be avoided during liposuction.
These zones should be marked on the patient
preoperatively because thev become more dif-
ficult to 1dcnt1h after wertting solution infiltra-
tion, and less wetting solution (1:1) is infused
into these areas. Of all the zones, the most
important is the gluteal fold. This zone is invi-
olate. Neither ultrasound- nor suction-assisted
lipectomy should be performed across this
crease. Liposuction parallel rather than per-
pendicular to the gluteal fold may prevent the
crossing of this zone.” Intrusion into these
zones may lead to asvmmetries and to loss of
the qluteal fold or double gluteal fold defor-
mity. Other defects similar to the contour de-
formities described with liposuction of the su-
perficial adipose layers can occur in these
zones.

Caste REPORTS
Case I: Primary Lipodystrophy

A 42-year-old woman presented with central truncal lipo-
dvstrophy, minimal skin laxity. a poorly defined gluteal fold.
and noticeable bulging above the iliac crests, hips, superior
buttocks, and superomedial thighs. The patient underwent
circumferential liposculpture with ultrasonic followed by suc-
tion-assisted lipectomy using the techniques described above.
A total volume of 4500 cc of lipoaspirate (combined ultra-
sound and suction) was removed through two lateral gluteal
incisions and two inguinal incisions. The total operating time
was 2.5 hours. Photographs from the Z-vear follow-up are
shown m Figure 7.

Case 2

A 32vear-old woman presented with isolated lipodystro-
phy of the lower abdomen, hips, and anterior thighs. The
patient underwent circumferential liposculpture with ultra-
sound- and suction-assisted lipectomy through two lower ab-
dominal incisions, two lateral groin incisions, two lateral su-
perior gluteal incisions, and an upper flank incision. These
are no longer used routinely because most flank contouring
can be done through the lateral gluteal incision. A total of
3600 cc of lipoaspirate (combined ultrasound and suction)
was evacuated. A 3-year postoperative resultis shown in Figure
8. The total operative time was 2 hours

Examples of contour defects and their treat-
ment are given in the next two cases.

Case 3: Secondary Lipodysirophy Problem

A 3bvear-old woman who had undergone previous tradi-
tional suction-assisted lipoplasty presented with complaints of

PLASTIC AND RECONSTRUCTIVE SURGERY, May 2001

Fic. 7. (Left) This patient represents the classic gynoid
pattern of fat distribution. She presents with lipodystrdphy at
the level of the hips, lateral thighs, anterior thighs, and su-
perior buttocks. (Right) By 24 months postoperatively, the
patient shows an improved circumferential body silhouette,
with a concavity at the waist followed by a single convexity over
the hips blending into the thigh area (avoidance of mascu-
lmization of the lateral thigh area).

bilateral contour irregularities of the gluteal thigh region
(the right was greater than the left). These lateral glateal
depression adherence zones and gluteal folds had been vio-
lated during the imitial liposuction procedure. The deformity
consisted of a hollow in the lateral gluteal depression and
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Fii. 8. (Left) The patient presented with isolated lipodys-
trophy of the lower abdomen. hips, and anterior thighs. She
underwent circumferential liposculpture with ultrasound-as-
sisted and suction-assisted lipectomy, which resulted in a

more natural-appearing silhouette at 3 vears postoperatively
(right).

destruction of the native gluteal fold, with creation of a dou-
ble gluteal fold deformity. Partial repair of this deformin
consisted of a combination of traditional small-canula (3.0
cm) liposuction at the perimeter of the depressions to im-
prove the transition into these areas and autologous fat grafi-
ing for filling the defect. This patient received 240 cc of
injected fat in the right buttock area and 180 cc in the left
Because this patient had a paucity of residual fat, she achieved
only partial correction of the deformity. All the harvested fat
was reinjected immediately after harvesung with a 3.0-mm
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canula in 30-cc increments. No fat centrifuging was done, and
each area was overcorrected by 70 to 100 percent (Fig. 9).

Case 4: Secondary Lipodystrophy Problem

Adbvear-old woman underwent body-contouring liposuc-
ton approximately 1 year before presentation. She had a
significant postoperative deformity involving her thighs cir-
cumferentially, with palpable tensor fasciae latae. There was
dimpling, with grooving and depressions of her posterior and
medial thighs (the right was greater than the left). To correct
this contour depression of the lateral and posterior thighs,
three procedures involving autologous fat grafting were re-
quired in a staged approach. During the first operation, 1600
cc of autologous fat was injected into both the posterior
lateral and medial thighs. The fat was harvested and rein-
jected as discussed in case 3. The fat was injected through
multiple ports in a cross-radial fashion to optimize contour

Fic.. 9. (Left) Contour irregularities after liposuction are
depicted with violation of two adherence zones: (1) loss of a
lateral defined gluteal fold and (2) contour depression of the
lateral gluteal depression between adherence zones (the

right greater than the left). (Right) The patient underwent a
second body contouring with autologous fat injections for
partial correction of the deformitv. She is shown 8 months
postoperatively.




Fic. 10. (Lefty Circumferential contour deformities after
liposuction, especially in the medial and lateral thighs. are
shown. Note the significant contour depression deformity
along the right lateral thigh and the multiple concavities
along the left hip and thigh. (Right) The patient is shown 6
months after a 3-stage bodv contouring corrective procedure
using autologous fat reinjection (> 1000 cc) to partally cor-
rect this difficult contour deformit,

and svmmetry. Four months later during the second opera-
ton, an additional 1460 cc of fat was harvested from the
superntor buttocks and abdomen and injected into the resid-
ual deformities of the lateral and anterior thighs and poste-
rior/inferior thigh. After an addinonal 6 maonths, approxi-
mately 600 cc of fat was required to correct the right medial
and posterior lateral thigh areas. Similarly, 400 cc of fat was
required on the left. After each fatinjection, a roller was used

PLASTIC AND RECONSTRUCTIVE SURGERY, May 2001

to smooth out residual irregularities. Overall, this patient
required more than 4000 cc of autologous fat for grafting
(done in 3 operative sessions over a 12-month period) to
partially correct these difficult contour deformities (Fig. 10).

DiscussioN

Recreating an improved body silhouette is
accomplished using a circumferential ap-
proach to the body’s subcutaneous fat stores. A
three-dimensional understanding of fat depos-
its and of their relationship to the underlying
muscle units and overlying skin is essential in
producing consistent aesthetic results. Failing
to take into account the fact that the subcuta-
neous fat depth is not uniform throughout the
trunk and lower extremities or failing to un-
derstand the importance of recognizing the
five adherence zones will lead to inadequate
removal of fat in the deeper deposits and over-
resection in the shallower areas. This article
emphasizes the existence of these shallower
areas and identifies five zones where the sub-
cutaneous fat remains adherent to the under-
Iving muscle fascia and. therefore, becomes
more susceptible to over-resection and contour
deformities in liposuction.

Postliposuction contour irregularities occur
most often in the medial and lateral thighs."
Understanding the presence of these adher-
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Fic. 11. The cycle of body contouring surgery, emphasiz-
ing the role of diet, exercise, and lifestyle changes to obtain
consistent, long-term results with liposuction.



Vol. 107, No. 6 / ZONES OF ADHERENCE

ence zones and using smaller cannulae
throughout these zones only when necessary is
paramount in preventing irregularities. These
zones were hinted at in earlier anatomic stud-
1es.” However. it was the areas berween these
zones that were emphasized in the evacuation
of fat. This remains true; however, an emphasis
on avoiding deep suctioning between these ar-
eas of deep fat (i.e., zones of adherence) is
necessary to prevent concavities, dimpling, and
other localized contour defects. The progres-
sion from larger cannulae in the deeper layers
of fat to smaller cannulae as one approaches
the skin surface during evacuation allows for
improved results,

Sex-specitic regional differences in tat distri-
bution should be taken into consideration dur-
ing liposuction as well. In particular, the waist-
to-hip ratio approximates 1 in middle-aged
men and 0.87 in women."” The ratio in the
ideal female figure is 0.75."" Therefore, women
require more sculpting at the waist region than
men. This is more important if they have had
significant weight loss. It is the body’s reliance
on visceral fat stores during weight loss and
dieting that creates uneven distribution of sub-
cutaneous fat. Patients should be educated re-
garding the fact that although weight gain oc-
curs in a uniform fashion throughout the body,
the converse of this is not true. Fat deposits will
remain in the hips and buttocks region.

In conclusion, the key points in avoiding
post liposuction contour deformitics are as
follows:

1. Appropriate preoperative marking of the
five zones of adherence.

2. A three-dimensional understanding of

the fat layers.

3. Understanding that circumferential body
contouring provides more uniform
results.

4. Systematic use of the three phases of cir-
cumferential contouring. specifically:

a. Wetting solution infiltration [using the
superwet technique (1:1)].

b. Suction-assisted lipectomy, evacuation,
and body contouring.

c. Ultrasound-assisted lipcectomy, fat
emulsification, and final finesse
contouring.

The best body contour results are achieved
when using and applying these principles and
by having the patient participate completely in
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the body contour cvele by changing his/her
diet, exercise, and lifestyle (Fig. 11).
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