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Various Surgical Techniques for Improving Body Contour
Lázaro Cárdenas-Camarena, M.D.
Jalisco, México

Abstract. Body contouring surgery is the most frequently
performed aesthetic surgical procedure. Multiple and varied
options exist for obtaining an adequate body contour, and
most surgeries address the thoracoabdominal region. Because the success of a surgery depends greatly on the
selection of the proper surgical procedure, this article presents an approach for selecting the best surgical option
based on the characteristics of each patient. Considering
this, surgeons approach a contour problem with two options: to modify the content or to modify the container.
These options include ﬁve basic surgical procedures: pexia,
dermolipectomy, liposuction, fat inﬁltration, and implant
placement. Each patient requires a diﬀerent technique and
many need several procedures during the same surgical
session to obtain the best results. Likewise, each procedure
should be undertaken according to precise indications,
depending on the aesthetic problem of the patient and the
individual characteristics of the treated area. It is for this
reason that the most important factors to be considered
should be analyzed to determine the best surgical procedure
and the combination of surgical procedures that will improve the thoracoabdominal contour for the same patient.
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Body contouring applies to multiple areas of the
body because practically any area of the body may be
improved through surgical intervention [3,27]. For
that reason, body contour surgery is the most common aesthetic surgery practiced in the United States,
and very probably worldwide [29].

Correspondence to L. Cárdenas-Camarena, M.D. Centro
Médico Puerta de Hierro, Boulevard Puerta De Hierro
5150, Ediﬁcio C Int. 403, Zapopan, Jalisco, México; email:
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When a surgeon speaks of body contour surgery,
he generally is referring to the middle third of the
body including the abdomen, ﬂanks, trochanteric
regions, lumbar region, and gluteal region. However, the body contours also may be improved signiﬁcantly through surgery in the mammary region
[4,14], thighs [21], and calves [23]. Because of this, it
is important to note that although body contouring
may encompass the entire body, its reference in this
report speciﬁcally indicates the middle third of the
body. This region includes the area between the inframammary line and the gluteal region including
the abdomen, ﬂanks, trochanteric region, lumbar
region, and gluteal region.

Surgical Techniques
Body contour improvement may be visualized
according to the following scheme shown in Fig. 1.
According to the scheme, two basic procedures are
used to improve body contour: container modiﬁcation and content modiﬁcation. Container modiﬁcation is focused speciﬁcally toward reduction. This
reduction implies pexia procedures of ptotic tissues
[19,20,30] and/or the elimination of fatty tissue, loose
tissue, or both with dermolipectomy [2,24]. For some
patients, who have signiﬁcant tissue excess, a
dermolipectomy needs to be performed around the
body circumference for improvement throughout the
area [27,30]. We have performed 22 belt dermolipectomies, with dehiscence of the wound in the posterior
region of ﬁve patients. If we undermine only the
tissue to be eliminated, the complications are very
uncommon. These procedures may be performed either separately or in combination, according to the
indications for each procedure [7,12], and for each
particular case.
Whereas container modiﬁcation includes only
reduction procedures, content modiﬁcation may include either reduction or augmentation procedures.
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Fig. 1. Diagram showing the means for
achieving improved body contouring.

Content augmentation of a speciﬁc body region may
be achieved by diﬀerent means. The use of alloplastic
implants is one of the most common options [31,32].
Another alternative with excellent results involves the
use of fat grafting [8,15]. The most common aesthetic
content reduction procedure is liposuction [16]. Similar to the procedures for container modiﬁcation,
these procedures may be combined according to each
individual case [8].
Summarizing the basic procedures previously
mentioned, the ﬁve surgical techniques that can be
used for body contour improvement are pexia,
dermolipectomy, liposuction, fat inﬁltration, and
implant placement. The combination of container
reduction procedures such as dermolipectomy with a
content augmentation procedure using fat inﬁltration
and/or a content reducing procedure, such as liposuction, constitute lipoplasty, and the terminology
must be followed. A judicious choice and a combination of these techniques will determine the success
or failure of the surgical procedure. Therefore, it is of
greatest importance to evaluate the patient adequately for selection of the correct surgical combination.
Liposuction
Liposuction is the most frequently performed aesthetic surgery [29]. We have used this technique for
1,226 patients, with a complication rate similar to
that described in the medical literature. In this series,
we included only female patients. For 466 (38%) of
the 1,226 patients, lipoaspiration of 5,000 ml or more
was the only surgical procedure. For 150 patients
(12.2%), lipoaspiration of 500 to 4,999 ml was the
only surgical procedure performed. For 404 patients
(32.9%), thoracoabdominal circumferential lipoaspiration was performed in combination with abdominoplasty. For 206 patients (16.8 %), lipoaspiration
was performed together with an aesthetic surgery
other than abdominoplasty.
There were no complications for 962 patients
(80%). Minor complications were noted for 238 patients (19.4%). The rate of minor complications was
similar in all the groups, with no statistically signiﬁcant diﬀerences.

Six patients (0.48%) had major complications.
Four of these patients underwent abdominoplasty in
conjunction with liposuction , so they are included in
the abdominoplasty and liposuction section. One of
the major liposuction complications, fat embolism
syndrome, occurred in a patient who had undergone
gluteal lipoinjection. The remaining patient experienced a cutaneous necrosis. Both problems were resolved satisfactorily.
Of the 238 patients with minor complications, 78
(6.3%) presented with palpable irregularities, and 52
(4.3%) had visible irregularities. Of these, 44 (3.5%)
were minor irregularities, whereas 12 (0.9%) were
determined to be overcorrections. Seromas developed
in 56 patients (4.5%), and had to be drained on at
least one occasion. Hyperpigmentation in the lipoaspirated region or the incision used for lipoaspiration was experienced by 47 patients (3.9%). Four
(0.32%) patients experienced superﬁcial cutaneous
compromise, whereas one patient (0.08%) presented
with a local infection in a small area of the lumbar
region. The volume of aspirated material ranged from
500 to 22,200 ml (median, 6,230 ml).
The basic indication for liposuction is an excessive
amount of adipose tissue and good skin quality that
permits adequate skin retraction and an excellent
outcome. Our surgical technique has been described
in previous works [9]. Marking, performed with the
patient in the standing position, is performed in a
circumferential thoracoabdominal fashion to obtain
the best contour. The procedure is performed with a
peridural block to achieve regional anesthesia, and to
oﬀer postoperative analgesia. The patient is placed
exclusively in two positions: the ventral decubital
position initially and the dorsal decubital position
ﬁnally.
Liposuction is performed using the tumescent
technique with inﬁltration using an isotonic solution
of 0.9% saline and 1 ampule of adrenaline. Because
epidural anesthesia is used, lidocaine in the tumescent solutions is not required. Lidocaine is used only
in one or two solutions when anesthesia is not attained with a peridural block (e.g., upper dorsum,
arms). We do not use internal or external ultrasound
because our studies have not demonstrated that it
has an advantage over the classic tumescent technique [5,6].
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Fig. 2. A 23-year-old woman underwent body contour improvement solely through liposuction. The patientÕs skin is excellent. Adequate cutaneous retraction provided a good result.

Liposuction is performed by two plastic surgeons
simultaneously, coordinated by the primary surgeon,
with a signiﬁcant saving of surgical time. Only 5-, 4-,
and 3-mm cannulas are used, with the latter two used
most commonly. Flap thickness is determined by the
pinching maneuver and by observing the regularity of
the ﬂap when the cannula is lifted. A soft open silicone drain is always left in place both anteriorly and
posteriorly for a period of 5 days. We use compressive dressings and postoperative girdles for approximately 6 weeks, therapeutic postoperative ultrasound
after day 5 every third day for 1 month, and 15 to 20
sessions of endermology after 1 month. The results
obtained exclusively with the use of liposuction may
be seen in Figs. 2 and 3.
Abdominoplasty With Liposuction
The main indication for combined abdominoplasty
and liposuction is thoracoabdominal lipodystrophy,
but with an excessive amount of abdominal ﬂaccidity.
This ﬂaccidity is generally attributable to previous
pregnancies, and these patients generally have a
greater body mass index than the patients who undergo liposuction only. This surgical combination has
been performed for 404 patients during the past 8
years. For all these patients, circumferential liposuction extracted more than 1,500 ml of fat. Patients with
less than 1,500 ml of fat removal were not included in
this study. The range of liposuctioned material,
including infranatant and supranatant, was between
2,400 and 14,800 ml (mean, 4,900 ml), whereas the

range of the fat suctioned (supranatant material) was
between 1,500 and 8,200 ml (mean 3,700 ml) The
amount of ﬂap eliminated ﬂuctuated between 380 and
5,100 g (mean, 870 g). Our complications are included
in the liposuction group data because all these patients had liposuction at the same time. No complications were seen in 325 patients (80.4%). Minor
complications such as seromas, palpable or visible
irregularities, hyperpigmentation, asymmetry of
scars, overcorrection, cutaneous slough, and local
scars occurred in 75 patients (18.5 %).
Major complications occurred in four patients
(0.99%). Of the four patients who experienced major
complications, one had fat embolism syndrome. This
patient had gluteal lipoinjection at the same time.
Another patient had cutaneous necrosis in diﬀerent
areas of the liposuctioned area. This patient had
undergone two previous liposuctions. The ﬁnal two
patients had an infection localized to the drainage
areas of the lumbar region. The infection appeared on
postoperative day 12. All the cases resolved satisfactorily. The management, evolution, and probable
cause of each complication are beyond the scope of
this study and are discussed in another article.
Marking is identical to the usual liposuction design
in the posterior region. In the anterior region, which
is to be detached during abdominoplasty, liposuction
also is performed. The liposuction technique is identical to that mentioned earlier. With the patient in the
dorsal decubital position, liposuction is performed on
the ﬂanks, and actually is performed also on the detached abdominal ﬂap. Abdominoplasty is achieved
by detaching a tunnel just ample enough to allow
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Fig. 3. A 22-year-old women treated exclusively with liposuction achieved an adequate contour with an acceptable cutaneous
retraction.

plication of the abdominal rectus muscles. This plicature is performed in two planes using absorbable
and nonabsorbable sutures. The postoperative management is similar to that mentioned for liposuction,
and the results obtained may be seen in Figs. 4 and 5.
Liposuction, Abdominoplasty, and Breast Surgery
Improvements to the thoracoabdominal contour,
with either an isolated liposuction or liposuction
combined with abdominoplasty, also may be complemented with breast surgery at the same time to
improve the aesthetic result. This combination is less
common than abdominoplasty and liposuction alone,
but the rate of complications is similar to the rate for
those surgeries. The breast surgery can consist of
breast augmentation, breast reduction, or breast
pexia with or without implants. Breast surgery generally is performed after liposuction, or before abdominoplasty. The results from the combination of
these procedures may be seen in Figs. 6, 7, and 8.
Gluteoplasty
Improvement of the gluteal contour can be attained
through augmentation of the gluteal region by means
of alloplastic implants or fat inﬁltration. Each of
these alternatives has its own precise indications, and
both give excellent results [8,15,18,26,32]. Equally,
each of these alternatives may be combined with

liposuction to improve the peripheral gluteal contour,
which produces an even better result [8]. Our clinical
experience with the combination of liposuction and
lipoinjection includes 179 patients: 170 females and
9 males. We have performed liposuction on the
lumbar, subgluteal, and trochanteric areas for 100%,
86%, and 68% of the patients, respectively. Fat inﬁltration varied between 120 and 280 ml per buttock
(median, 195 ml). Our main complications in this
group were the two embolism syndromes mentioned
for the liposuction group and the abdominoplasty
and liposuction group. Currently, we do not have
scientiﬁc evidence for a direct relation between fat
inﬁltration and fat embolism syndrome. The other
two minor complications associated directly with the
lipoinjection were fat necrosis (3 patients) and gluteal
erythema (13 patients). Both problems were resolved
satisfactorily.
Gluteal augmentation and liposuction of the lumbar region have been performed for 34 patients. Four
complications have occurred. One gluteal implant was
palpable because it was placed too superﬁcially. Another patient had a slight asymmetry secondary to
implant displacement. A unilateral seroma appearing
in one patient 1 year after surgery was drained in the
operating room. The last complication, a hematoma
on the surgical incision that did not aﬀect the implant,
was resolved with conservative treatment. The surgical techniques for each of these procedures have been
described previously [8,15,18,26,32]. At this point, it is
important to emphasize that the gluteal implant is
recommended for thin patients without a large
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Fig. 4. A 39-year-old woman presented with adequate skin quality and severe abdominal ﬂaccidity. The combination of
abdominoplasty with liposuction provided a greater improvement in the abdominal contour.

Fig. 5. A 35-year-old woman with regular skin quality achieved an excellent contour at the thoracoabdominal level when
treated with a combination of liposuction and abdominoplasty.

amount of lipodystrophy, whereas peripheral fat
inﬁltration with liposuction is recommended for patients with signiﬁcant lipodystrophy, in whom the fat

may be molded to improve the gluteal contour. The
results of combining these techniques can be seen in
Figs. 9 and 10.
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Fig. 6. A 24-year-old woman previously underwent an abdominoplasty. A combination of liposuction with breast implants
produced a harmonious body contour.

Fig. 7. A 39-year-old woman presented with thoracoabdominal lipodystrophy and mammary ptosis. The combination of
mammopexy, abdominoplasty, and thoracoabdominal liposuction notably improved the contour.
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Fig. 8. A 31-year-old woman presented with moderate body lipodystrophy as well as mammary ptosis and abdominal
ﬂaccidity. Her improvement was achieved with a combination of abdominoplasty, liposuction, and mammopexy during the
same surgery.

Discussion
Body contour surgery has become the most common surgery performed by plastic surgeons [29].
The alternatives and procedures for body contouring
surgery
are
numerous
and
variable
[2 4,8,12,14 16,18 20,23,24,26,30,32]. Because of
this, correct procedural selection is one of the most
important aspects for consideration to guarantee
surgical success
Routinely, contour-improving techniques are
combined to achieve a more harmonious result.
Therefore, it is possible to combine procedures in
the same body region and in diﬀerent areas to
achieve this objective [3,7,8,12,15,23,24,27]. Usually,
the basic procedure is liposuction because it can be
used to resolve a myriad of contour problems
[1,3,7,11,18,29]. Liposuction is a very good surgical
option although patients exhibit a signiﬁcant degree
of ﬂaccidity attributable to lipodystrophy, because
cutaneous retraction always favorably inﬂuences the
ﬁnal result [1,9]. Nevertheless, this should not be
interpreted as a factor in every case if the procedural choice is not appropriate. If a patient has
signiﬁcant ﬂaccidity, the procedure of choice should
be one that eliminates this tissue excess. For these
cases, the basic surgical procedure is dermolipec-

tomy [2,10,12 19,24,30], which usually is performed
in the abdominal region, and which may furthermore be combined with liposuction to eliminate fat
[7].
This same concept may be applied to the gluteal
region, in which the main defect is lack of volume.
This volume deﬁcit may be compensated through
the placement of gluteal implants [32] or by fat
inﬁltration [8,15,18,26]. The results of gluteal implants are more predictable and more homogeneous
[32]. Nevertheless, the principal disadvantage is an
aversion of many patients to the placement of
alloplastic material in their body, and also the cost
of the procedure. Fat inﬁltration constitutes a viable
alternative for these patients, and it also gives very
satisfactory results [8,15,18,26]. But as with gluteal
implants, there are several disadvantages, such as
reabsorption in a variable percentage of patients,
and the possibility of tissue irritation and calciﬁcations resulting from fat that is inﬁltrated [8]. Similarly, fat inﬁltration has a very precise indication for
patients in whom a prior body contouring permits
us to achieve molding by combining this technique
with liposuction in the gluteal periphery [8]. This
same combination with liposuction may be used for
patients receiving gluteal implants, thereby improving the ﬁnal result.
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Fig. 9. A 34-year-old woman with corporal lipodystrophy and moderate gluteal hypoplasia was treated with liposuction and
fat inﬁltration in the gluteal region and achieved an excellent result.

Fig. 10. A 29-year-old woman presented with gluteal hypoplasia and minimal lipodystrophy. The patient was managed with
gluteal implants combined with slight liposuction, which produced a very good result.
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Either of these procedures may be combined with
breast surgery when needed. Breast procedures are
multiple and varied, comprising a number of alternatives [13,14,17,20,28]. Similarly, placement of implants
can be performed only with round or anatomically
shaped implants [22,25], or if the breast presents a
certain degree of ptosis, mammopexy can be performed [20,28] using whichever technique is indicated.
This mammopexy should be combined conjointly with
the placement of implants if a certain degree of
mammary hypotrophy exists, and depending on the
condition of the mammary tissue [17]. Of course, the
need to perform a reduction mammoplasty should not
be forgotten when breast size is out of proportion with
the patientÕs new aesthetic contour [14,28].
One of the most important factors for surgeons to
consider when performing a body contour surgery is
whether the procedure can be performed during a
single surgical session, or whether it will require
several sessions. Each choice has its advantages and
disadvantages. We prefer to perform the procedures
in one surgical session, but several details must be
observed. The patient must be in optimal health to
undergo the procedure during one surgical session.
An autotransfusion of blood should be considered for
extensive procedures during which considerable
blood loss is expected. We always perform this kind
of surgery using at least two assistant surgeons in
addition to the primary surgeon and surgical instrumentist. Sometimes a third assistant surgeon is
needed. This signiﬁcantly shortens surgical time,
which beneﬁts the patient. The assistant surgeons are
always under the coordination of the primary surgeon, who ensures that management will result in the
expected ﬁnal result.
Despite all this, on occasion body contouring
procedures must be performed during two or up to
three surgical sessions, depending on the surgical
judgment of the surgeon. The most important aspect
should be the choice of the surgical procedure to be
performed depending on each particular case. Body
contour surgery is the most frequently performed
[29], which doubtlessly is because of the excellent
results and the low rate of complications if a good
surgical selection is made.
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