
Plastic surge ry is a logical and humane con-
comitant to bariatric surgical procedures which
induce massive excess weight loss. It incl u d e s ,
among others as may be individually required,
a b d o m i n o p l a s t y, b r a ch i o p l a s t y, l i p o s u c t i o n ,
reduction mammoplasty, m a s t o p exy and low e r
b o dy lift. Various operative and other details of
these plastic pro c e d u r e s , as well as info r m e d
consent risks, b e n e f i t s , p o s s i ble complications,
and implications, are presented.

I n c reasing nu m b e rs of morbidly obese per-
sons are losing massive amounts of ex c e s s
we i g h t , due to improved short - t e rm and long-
t e rm bari at ric surgical results. While this perm i t s
them to re ap many of the medical, p hy s i c a l ,
s o c i a l , p s y ch o l ogical and economic benefits of
bariatric surgery, they are often left with
ex t re m e ly redundant masses of skin, fat and
other bodily distortions in va rious anat o m i c
l o c ations. 

In turn , these di s t o rtions may lead to, o r
ex a c e r b at e, a s s o c i ated unique functional,
p s y chosocial and medical co-morbidities.
These co-morbidities can impair the other-
wise successful bari at ric surge ry pat i e n t ’s
quality of life and activities of daily liv i n g.
In order to fully benefit from successful
weight loss, a dditional surgical corre c t i o n
m ay be re q u i re d. 

This post-bari at ric surgical co-morbidity
issue is similar to that fo l l owing radical mastec-
t o my wh e re breast re c o n s t ruction has become
re c og n i zed as a humane necessity. Like these
b reast cancer victims, re c ove ring victims of
morbid obesity often re q u i re corre c t ive surge ry.
S u ch surge ry should be an accepted part of the
s u rgical “ p a ck age ” or at least ava i l able on a re a-
s o n ably perm i s s ive, as re q u i re d, b a s i s .

This chapter presents accepted approaches
to surgically correcting various bodily distor-
tions, by means of surgery with or without
liposuction. The anatomic areas discussed in
detail include the abdomen, breasts, arms and
thighs, which are most frequently requested
by patients for correction following surgi-
cally-induced massive weight loss. 

ABDOMINOPLASTY

The Abdominal Pa n nus and
Associated Co-morbidities

The hanging abdominal apron can be prob-
lematic after loss of excess weight. It may be
a s s o c i ated with periodic or continu o u s
i n fl a m m ation (panniculitis, c e l l u l i t i s , i n t e r-
t ri ginous derm at i t i s , fo l l i c u l i t i s ) , s k i n
ab s c e s s e s , ly m p h e d e m a , ex c o ri ation and ooz-
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i n g, ga n gre n e, l ow back and lower ex t re m i t y
p a i n , a m bu l at o ry limitat i o n ,d i fficulties at toilet,
i n t e r fe rence with sex , p e rsonal hy giene pro b-
lems including unpleasant odors and inab i l-
ity to adequat e ly self-cl e a n s e, i n ability to
find clothes to fit we l l , s e l f - c o n s c i o u s n e s s ,
a l t e red body image and psych i at ric disor-
d e rs , d i fficulties in physical activ i t y, hy p e r-
t ro p h i c - keloid scars , s t riae distensae, c u t i s
f ragilis and interfe rence with abdominal re s-
p i rat o ry function. Diminished ab d o m i n a l
wall integrity from at t e nu ated fascia and
mu s cles and umbilical and ve n t ral hern i a s
a re fre q u e n t ly associat e d. 

Abdominal panniculectomy and re c o n s t ru c-
t ive abdominal surge ry may be perfo rm e d, i n
o rder to allev i ate the associated co-morbidities
( Table l). The surge ry will improve function
and body contour. Lipectomy is not offe red as
a weight loss pro c e d u re by itself, since such
s u rge ry, l i ke abdominal liposuction, is inade-
q u ate for weight loss. 

Abdominal Panniculectomy

The panniculectomy involves excising the
abdominal pannus. It may also be performed
in conjunction with primary bariatric or other
surgery, based upon the surgeon’s judgement
and experience, but this adds 11/2 hours to pro-
cedure time and increases risk of requiring
blood transfusion. The wound problem risks
increase about ten times those for primary
bariatric surgical procedures alone. However,
combined surge ry produces a better cosmetic
re s u l t , some additional weight loss, as well as
the potential adva n t ages of improved pul-
m o n a ry function and ambu l ation postopera-
t ive ly. We ra re ly, and highly selective ly,
e m p l oy it concomitantly with pri m a ry
bariatric surgery.

Reconstructive Abdominoplasty

In addition to panniculectomy, reconstruc-
tive abdominoplasty usually includes anterior
abdominal wall muscle and fascial plication
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TABLE 1. ABDOMINAL PANNICULUS AND ASSOCIATED CO-MORBID ICD9CM CODES

Diagnostic Indication ICD9CM Code
Abdominal mass, diffuse or genera l i zed (e. g . large overhanging pannu s ) 789.3
H y p e rtrophic & atrophic skin condition (e. g . p e rmanent ove r s t r e t c h i n g of 701.6

abdominal wall)
Fat pad (panniculus adiposus) 278.1
Unspecified disorder of skin & subcutaneous tissue 709.9
Panniculitis, other site (e.g. abdomen) 729.39
Panniculitis affecting back (e.g. low back pain) 724.8, (724.2)*
Lymphedema, acquired, chronic 457.1
Skin abscesses abdominal wall 682.2
Dermatitis, unspecified cause (e.g. crease dermatitis) 692.9
Uncontrollable intertrigo 695.89
Skin rash, non-specific eruption 782.1
Heat rash 705.1
Skin scar, keloid, hypertrophy 701.4
Cicatrix, scar, fibrosis of skin 709.2
Panniculitis affecting back including sacrum 724.8
Abnormal or absent skin sensation 782.1
Striae distensae 701.3
Diastasis recti of abdominal wall 728.84
Umbilical hernia 553.10
Epigastric hernia 553.29
Ventral hernia unspecified (postoperative or recurrent) 553.20, (553.21)*
*Code numbers in parentheses correspond with the equivalent Diagnostic Indication listings in parentheses.



( Table 2). It may also include suction
lipoplasty to improve the re c o n s t ru c t e d
abdominal wall contour as well as umbilical
or ve n t ral hern i o rr h ap hy or other intra -
abdominal procedures. 

While Savage generally required a 2-year
interval,1 we inform our patients that we
would evaluate a request for a “tummy tuck”
18 or more months fo l l owing bari at ri c
surgery, when their weight loss curve has
been flat for 3 months or more. We also
explain that the patient must defi n i t ive ly re q u e s t
this surge ry, s i n c e, while there are associat e d
c o - m o r b i d i t i e s , it is usually a less essential
entity than the earlier bari at ric surge ry.

The post-bari at ric surgical interval is
important for a more desirable result. The
weight loss having become maximal, we have
a smaller mass of fat to remove than earlier, as
well as more intra-abdominal domain avail-
able for additional fascial and muscular wall
imbrication. Equally important, the patient
should have largely recovered his or her nutri-
tional status following the weight loss. 

Other Procedures

Po s t o p e rat ive bari at ric surgical pat i e n t s
have a bell-shaped weight loss curve for each

procedure and each surgeon. It is usually not
p o s s i ble to corre c t ly predict wh e re each
p atient will fall on the re s p e c t ive curve.
Th e re fo re, some pat i e n t s , at the time of
abdominal wall reconstruction, may wish to
take advantage of this opportunity, where
acceptable to all parties, to have their primary
bariatric surgery modified with the intent of
additional weight loss. For example, “short
limb” has been converted to “distal limb” gas-
tric bypass, or peri-pouch rings have been
added, narrowed or replaced, in conjunction
with this surgery.

In some cases, plastic surgeons have dur-
ing the pro c e d u re tunneled breast implants
s u p e ro l at e ra l ly through the midline incision,
t h e reby avoiding infra - m a m m a ry incisional
s c a rs. Uro l ogic pro c e d u res may also accom-
p a ny the lipectomy. Selective ly, wh e re docu-
mented indications of medical necessity are
p resent for abdominal hy s t e re c t o my, we
h ave added that surge ry to the operat ive plan.
Other pro c e d u res wh i ch have been add e d
i n clude bilat e ral tubal ligat i o n , b reast re d u c-
tion or re c o n s t ru c t i o n , we d ge liver biopsy,
h i atal hern i o rr h ap hy, b i l at e ral truncal vago-
t o my, ch o l e cy s t e c t o my, ap p e n d e c t o my and
mesh as may be re q u i red for ve n t ral hern i o r-
r h ap hy. Other “ t u ck s ” e l s ewh e re on the body
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TABLE 2. ABDOMINAL WALL RECONSTRUCTION

Abdominal Wall Surgery CPTCode
Abdominoplasty (including Plication of the rectus muscles) 15831
Abdominal Wall Mass Resect 22999
Exploratory Laparotomy 49000
Umbilical Herniorrhaphy 49585, 49587*
Ventral Herniorrhapy, primary 49560, 49561*
Ventral Herniorrhaphy, recurrent 49565, 49566*
Mesh Implant Ventral Hernia** 49568
Unlisted abd, peritoneum, omentum 49999
Abdominal Wall Surgery Modifiers CPT Code Suffix
Unusual Procedural Services -22
Multiple Procedures (e.g. Hernias) -51
Distinct Procedural Service -59
Two surgeons, different procedures -62
*Incarcerated or strangulated hernia.
**Abdominal mesh implants are reported separately, in addition to the ventral herniorrhaphy.



m ay also be perfo rm e d, but concern for early
p o s t o p e rat ive limitations of function may
cause some re s t ra i n t .

It is a serious matter of judgement by the sur-
geon as to how mu ch surge ry and anesthesia
time the patient can handle without signifi-
c a n t ly increasing operat ive risk. We pre fer to err
on the conservat ive side, bu t , with the pat i e n t ’s
full know l e d ge and acceptance of potentially
i n c reased ri s k s , h ave sometimes provided more
c o m p re h e n s ive surge ry on a selective basis.

Documentation

The indications for panniculectomy or
re c o n s t ru c t ive surge ry re q u i re documentat i o n .
S u ch documentation serves as the basis for let-
t e rs to the medical insurer requesting surgi c a l
c ove rage. It is also prudent risk manage m e n t .
Th e re fo re, it is wise to list all associated cl i n i-
cal symptoms and signs in the pat i e n t ’s History
and Physical Examination. It is also wise to
re fer to them again in the Operat ive Note.
R e i t e ration of the indications in the Disch a rge
S u m m a ry is also prudent. The same applies to
i n d i c ated accompanying pro c e d u re s .

Photography

Medical insure rs have been known to re f u s e
p ayment for abdominal wall panniculectomy
or re c o n s t ruction for many re a s o n s , one being
l a ck of pre o p e rat ive photographic ev i d e n c e. It
is adv i s able to have an office routine wh i ch
i n cludes adjunctive pre o p e rat ive ab d o m i n a l
p h o t ographs. Some insure rs re q u i re that the
p a n nus hang down suffi c i e n t ly that it obscure s
the pubic area. Others rep o rt e d ly look for inter-
t ri go or other signs of infl a m m ation under the
p a n nus. Patient photos, t h e re fo re, i n cl u d e
f ro n t , side and under- s u r face views. 

It is wise to have all photos in the patient
record preoperatively in the office. Polaroid
or digital cameras provide convenience and
are usually preferred over deferred-develop-
ment modalities, although later development
may offer better quality

Informed Consent

Our Informed consent includes educational
material.2 Table 3 is a “Fact Sheet” which we
provide to patients to read and sign, counter-
signed by a witness and the surgeon.

TABLE 3. FACT SHEET FOR
PANNICULECTOMY WITH
RECONSTRUCTION ABDOMINAL
WALL/VENTRAL HERNIA SURGERY
PATIENTS

Large patients, and those who have lost much weight,
often have an apron of skin and fat on the front of their
abdomen. The medical name for this apron is pannicu-
lus; the surgery to remove it is called panniculectomy,
dermatolipectomy, abdominoplasty or a “tummy tuck”.
“Tummy tucks” are done for infections, itching, pain,
odors,low back pain,difficulty with urination or breath-
ing, sex limitations, reaching areas for proper hygiene or
finding clothes to fit. It is major surgery although less
than, say, a gastric bypass.

In patients who have had previous obesity surgery, the
scar for a “tummy tuck”usually goes from the bottom of
the breast-bone down to the pubic bone. There it meets
a second, horizontal scar just above the pubic hair area
to form what looks like an upside-down letter “T.” To
make this “T,” the skin and fat are freed up from the
front of the abdomen; then, a large triangle-like area of
extra skin and fat from each side’s central area is care-
fully removed. The remaining tissue is stitched to the
front of the abdominal wall and to itself.

The “ b e l ly bu t t o n ” is sometimes re m oved since its
d e ep blood supply may have been divided as part of the
e a rlier obesity surge ry. Some surgeons believe that this
loss of blood supply increases its chances of dying or
becoming infected after being re-planted with this
“ t u m my tuck ” s u rge ry, a n d, t h e re fo re, re c o m m e n d
re m oving it.

A ve n t ral hernia is a defect or weakness of the fro n t
of the abdomen allowing intestine or other ab d o m i n a l
contents to bu l ge outwa rds. Hernias are rep a i red mostly
for the pain they cause as well as for the risk of trap p i n g
or strangling intestines within them. Hernias  usually
get larger and painful. To repair a hern i a , we sew the
weak abdominal wall together with strong stitch e s
wh i ch pull together ex t ra tissue. This can leave ex c e s s ,
sometimes unsightly, skin and fat ab ove the hern i a
rep a i r. This is another good reason to do a “ t u m my
t u ck ” with the hernia rep a i r.

In addition, when the “tummy tuck”is performed, the
surgeon can usually reach a lot more floppy tissue up
and down the entire front of the abdomen. Therefore, the
surgeon usually pleats most of the deep muscle and its
fibrous coverings on the front of the abdomen together.

4 UPDATE: SURGERY FOR TH E MORBIDLY OBESE PATIENT



This makes the hernia repair, as well as the front of the
abdomen, even stronger. It also makes the waist smaller,
which allows even more skin and fat to be removed for
the “tummy tuck.”

Since the abdomen is diffe rent on each side and the
p atient is not standing during the surge ry, the skin and fat
remaining after the “ t u m my tuck ”a re not always equal on
e a ch side; it may even hang or bu l ge somewh at with
s t a n d i n g. Especially if there is more weight loss after the
s u rge ry, an ap ron may fo rm again on the front of the
ab d o m e n , but mu ch smaller than the ori ginal one. Th e
weight lost by re m oving the ap ron can also be rega i n e d
l at e r. Other internal surge ry, s u ch as intestinal re l o c at i o n ,
banding or cutting the nerves to the stomach , hy s t e re c-
t o my, or tying tubes may be perfo rm e d. This may
i n c rease the risks of the surge ry, wh i ch become more like
those of earlier obesity surge ry.

Since the tummy tuck involves raising considerable
skin off the front of the abdomen, some of the small
nerves to the skin are cut. This may cause numb or
extra-sensitive areas in this skin for weeks or months.
Different people have different amounts of pain after the
surgery and it is not possible to predict how much pain
a particular person may have  but surgeons are experi-
enced in providing effective pain medicine.

The surge ry may cause a feeling of tightness for the
fi rst few weeks or months. Due to the pleating of the
f ront of the abdominal wa l l , the intestines have less
room in the body cavity and tend to push the
d i ap h ragms up into the chest. This can make it hard e r
for part of the lungs to infl ate wh i ch can cause a feve r,
even pneumonia, e s p e c i a l ly if the patient does not
b re athe deep ly enough. It is, t h e re fo re, i m p o rtant to
b re athe deep ly, using the chest mu s cl e s , after the
s u rge ry and bre athing exe rcise equipment prov i d e d.

Wounds heal better with good nu t rition. It is import a n t
to take protein and other recommended nu t rition. Low
b a ck pain can improve after a “ t u m my tuck ” but not
a lways. Infections may happen even with antibiotics and
need to be drained or stitches re m oved; antibiotics pre-
s c ribed need to be taken as instru c t e d. A l s o , s c a rs may
widen or curve due to tight skin pulling to one side,
i n cluding the “ b e l ly bu t t o n ” if it is rep l a n t e d. Liquid fat
m ay disch a rge or make hard areas under the skin.
S o m e t i m e s , blood or serum may disch a rge or collect
under the skin and sometimes need to be re m ove d.

Patients who have any problem with the surgery after
going home, should call the office soon and not wait 3
or 4 days.

Since weak tissue is often present on the we a k
abdominal wa l l , h e rnias may sometimes come back ,
e s p e c i a l ly if the patient is still large. When the edges of
the hernia defect do not come together or the tissue in
the repair seems we a k , plastic mesh may be needed;
this may increase risk of infection with need for mesh
re m oval lat e r. Adhesions usually fo rm after surge ry ;

ve ry ra re ly, t h ey cause the intestines to be kinke d,
needing emerge n cy surge ry for “ l o cked bowe l s ,” a l s o
called intestinal obstru c t i o n .

The surge ry pulls up on the groin and pubic skin and
fat , in order to sew up the cut skin across the bottom of
the abdomen. This can cause some parts of the ge n i t a l
a rea to also be pulled up, making it a little difficult or
d i ffe rent for some patients to pass urine (after the
c atheter is re m ove d ) , and the tissues may become
swollen for a time. Fluid may collect under the skin
fl aps and need to be drained by a needle, tube or
d i re c t ly. Some of the skin, e s p e c i a l ly near wh e re the
ve rtical and hori zontal skin wounds come toge t h e r,
m ay lose its blood supply and need to be re m ove d ;
when this occurs , it usually heals together afterwa rd s
but may re q u i re more frequent dressing ch a n ges or,
ra re ly, a dditional surge ry.

The possible complications patients face with obesity
surgery are also present. These risks, although small,
include pneumonia, lung collapse, blood clots in the
pelvis or lower extremities, these clots possibly travel-
ling to the lungs. Complication rates vary between cen-
ters in patients who have had previous obesity surgery,
from 10% to 50%, depending on the different popula-
tion characteristics of each center.

Date:___________ 
Signature of Patient:___________________________
E x a m i n e r ’s Signat u re :_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

We also give a written true-false examina-
tion preoperatively, to make sure that the
p atient understands the info rm ation. Th e
exam serves as further evidence that the
patient does not have false beliefs and does
not have unrealistic expectations from the
surgery.

Preoperative Work-up

In addition to the usual blood count, s c re e n-
ing ch e m i s t ry panel, c o ag u l ation studies, e l e c-
t ro c a rd i ogra m , chest x-ray, u ri n a lysis and other
i n d i c ated studies, we insist on endoscopically
and ra d i ograp h i c a l ly studying the pri m a ry
b a ri at ric operation. It is a wasted opportunity to
p e r fo rm re c o n s t ru c t ive abdominal surge ry only
to later find the patient regaining weight due to
s t aple-line disru p t i o n , ring erosion or other
“ s i l e n t ” p ro bl e m , wh i ch may have been
a dd ressed at the time that abdominal wa l l
re c o n s t ruction provided intrap e ritoneal access.
C e rtain findings may even lead to a pre- or
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i n t ra o p e rat ive decision to defer re c o n s t ru c-
t i o n , e. g. to attend to a ga s t ro - ga s t ric fistula. 

Preoperative Bowel Prep

P re fe rences ra n ge from no bowel prep to
an ex t e n s ive one. Some surgeons prep their
p atients just as for pre o p e rat ive pri m a ry
b a ri at ric surge ry with a ch i l l e d, fl avo re d
p o ly p ro pylene glycol solution (or Mag n e s i u m
C i t rate if a capacity pro bl e m ) , clear liquids the
d ay befo re surge ry and NPO after midnight.
This is felt to reduce the chances of hard stool
in the colon causing postoperat ive pro bl e m s
and also to lower the infection rat e, p a rt i c u-
l a rly if intestinal re l o c ation or similar inter-
vention is to be perfo rm e d. Pro p hylactic par-
e n t e ral antibiotics are usually employe d
i m m e d i at e ly pre o p e rat ive ly; lat e r, o ra l
antibiotics are continued by most surge o n s
for 3-4 we e k s , to reduce risks of late postop-
e rat ive infe c t i o n , although Soundara ra j a n3

rep o rts good results without them.

Risks, Complications and
Implications of the Surgery

Pe ri - o p e rat ive complications have been
reported to occur in from 13%3 to 47%4 of
patients who had at least an abdominoplasty
after bariatric surgery. One study found that
smokers had twice as many complications
with skin necro s i s , wound dehiscence or
i n fe c t i o n , as non-smoke rs .5 Another study
related similar complications with hyperten-
sive and elderly patients.6

DESCRIPTION OF THE ABDOMINAL
R E C O N S T RUCTIVE OPERATION 

O p e r a t i n g - room Set-up and
P r e p a r a t i o n

The pre o p e rat ive ra d i ographs should be
present. If performing additional revisional
surgery, they are especially important; how-
eve r, we like to make final re - c o n fi rm ation that

the ra d i ograp h s , sometimes obtained late on
the day befo re surge ry, a re indeed as rep o rt e d.

A Foley catheter is introduced into the blad-
der, since, as a result of surgical elevation of
the suprapubic fat pad, the tissue in the ure-
thral area is likewise pulled forward and can
cause early postoperative urinary retention. 

Wh e reas a plastic, a d h e rent wound drape is
used for pri m a ry bari at ric surge ry, none is used
for abdominal re c o n s t ru c t ive surge ry. The drap e
would obscure scar tissue and make the skin
c o n s i d e rably less compliant, p a rt i c u l a rly fo r
m e a s u rement and other fl ap - fashioning maneu-
ve rs. This is part i c u l a rly important when mark-
ing the cut-to-fit fl aps as described below. 

For those patients with giant panniculi, we
e m p l oy an orthopedic frame stand toge t h e r
with 3 Steinman pins and holders at t a ch e d
with ke rlix ga u ze to the top of the fra m e
( Fi g u re 1). Fi rst we prep the pannicular ap ex
and then pierce this steri l i zed area with the
Steinman pins, using them to hoist the entire
panniculus wh i ch then becomes completely
a c c e s s i ble for the thorough prep wh i ch fo l-
l ows. Giant panniculectomy pro c e d u re s
should be avo i d e d, until some ex p e rience is
obtained with the moderate and large ones. 

Patient Positioning and Prep

The pat i e n t , under ge n e ral endotra ch e a l
a n e s t h e s i a , is placed supine with folded sheets
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FIGURE 1. Giant abdominal panniculus, prepped,
draped and suspended by Steinman pins on an
orthopedic frame.



under the lumbosacral area and bu t t o ck s , e l e-
vating them somewh at off the tabl e. Th i s
should allow the prep to extend well around the
p atient postero - l at e ra l ly f rom the mid-thigh to
m i d - chest level (i.e. “ h i g h - w i d e - a n d - h a n d-
s o m e ” ) , since the skin pulled anteri o rly often
a rises rather far postero - l at e ra l ly and, u n l e s s
so prep p e d, m ay result in potentially contam-
i n ated skin entering the operat ive field duri n g
s u rge ry. Double sterile towels are also used
b e t ween the table and the sides and bu t t o ck s ,
fo l l owed by widely-placed towels and
d rap e s .

Marking the Abdominal Wall 

In a sterile fashion, the midline and supra-
pubic incisions are marked with wooden swab
sticks dipped in methylene blue; this is used
since our commercially available “pens” usu-
a l ly cl og befo re completing the mark i n g.
When only the pens are available and clog,
we remove and hold the pen’s ink-soaked
fiber core with a clamp to complete our skin
markings.

A gentle , symmetrical, suprapubic curve is
d rawn within the “bikini zo n e ” and then
extended hori zo n t a l ly to the most lat e ral ex t e n t
of the infe rior abdominal fold but usually no
m o re lat e ral than the posterior axillary line.
The line is drawn somewh at away from the
base of the skin-fold wh i ch is usually thinner
and of poorer quality for suturing and healing.

In certain instances, when the panniculus
arises essentially from the lower abdomen, it
may be excised by use of the horizontal inci-
sion only; these incisions have been described
s u p rap u b i c a l ly and also at the umbilical
level.7 However, since most bariatric surgical
patients have a midline abdominal incision, it
is better to develop the flaps as described by
use of both vertical and horizontal incisions in
order to produce the best result.

Exploratory Laparotomy

After the abdomen is carefully entered, all
a n t e rior abdominal wall adhesions are

divided. Some surgeons avoid exploring the
abdomen and perform the procedure more
superficially. Our preference to explore the
abdomen is based upon the extremely attenu-
ated anterior abdominal wall which some
have termed “floppy” and “globally bulging.”
Additionally, if the abdomen is not entered
and all anterior abdominal wall adhesions
divided, the patient is at risk of having an
adhesed loop of intestine plicated within the
abdominal wall reconstruction, causing an
intestinal obstruction.

Deep Lateral Flap Dissection

We prefer to perform the skin flap dissec-
tion just before closing the abdomen, in order
to avoid accidentally dividing any closure
suture with the electrocautery or other entity;
also, earlier flap dissection may allow the
flaps to “dry out” and become exposed to any
intra-abdominal spillage which may occur.
Therefore, before abdominal closure, the skin
and associated fat mass are dissected from the
underlying deep abdominal fascia out to the
mid-axillary lines, above the costal margins
and down to the inguinal regions, bilaterally
and symmetrically. If the dissection leaves a
thin layer of fat over some parts of the deep
fascia, this has been acceptable, with no post-
operative consequences. As we proceed more
laterally, blunt dissection often helps speed up
the process and locate the proper planes.

Care is taken around the anterior iliac crests
to use as much blunt dissection as possible, in
order to avoid injury to the lateral superficial
cutaneous nerve of the thigh.

We usually dissect the umbilicus off the
fascia together with the remainder of the flap
and resect it with the other abdominal wall tis-
sue mass. Like Dav i s ,8 we re c o m m e n d
removing the umbilicus. Our rationale is that,
since we regularly divide the deep blood sup-
ply to this structure at the time of dividing the
ligamentum Teres with the initial bariatric
o p e rat i o n , the umbilicus will be more
ischemic than in patients who have not had
the ligamentum transected. Therefore, it is at
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risk of necrosis or, sepsis. Our “patient cul-
ture” is generally accepting of the omphalec-
tomy. Sometimes, we have tried, with mixed
success, to fashion a midline “dimple” about
16 cm caudad to the xiphoid.

Excising the Xiphisternum

The xiphoid may become rather prominent
after massive weight loss causes it to emerge
from beneath its fatty overcoating. In these
instances, it is dissected out, keeping close
onto the perichondrium in order to avoid arte-
rial bleeding from the more proximal sternal
area. After adequate dissection, the xiphoid is
grasped with a Ko cher cl a m p , and then
trimmed or excised with Mayo scissors and/or
electrocautery.

Abdominal Closure

After manu a l ly ex p l o ring the abdomen fo r
a ny fo reign bodies and ascertaining that all the
counts are corre c t , the abdomen is suture d
f rom pubis to the xiphisternum with continu-
ous two - m e t e r-long #2 Prolene sutures on T-
50 needles, one from either end. Note that the
i n fe rior suture should start immediat e ly ab ove
the pubis, not any higher. If a gap is left
b e t ween the start of the fa s c i a l - i m b ri c at i n g
s u t u re and the pubis, a we a kened area or
s u p rapubic bu l ge may later become evident. It
is also important to take care not to cl a m p ,
c rush or otherwise injure the Pro l e n e, wh i ch
can thus be we a kened and break easily.

We use a fa r- n e a r, n e a r- far imbri c ating suture
t e ch n i q u e, taking suffi c i e n t ly lat e ral full thick-
ness bites to produce an adequat e ly strong and
t i g h t , but not too tight, cl o s u re. We inve rt all
knots and, fo l l owing eve ry third suture pas-
s age, p l a c e, s l i g h t ly more widely, a #5
Ethibond inve rt e d, i n t e rrupted internal re t e n-
tion suture. Wh e re a hernia is pre s e n t , we place
the #5 sutures one-fo r-one with the Pro l e n e. 

B e fo re tying together the two Pro l e n e
sutures from either end of the wound, the tip
of a right-angle clamp is passed under the
more superficial Prolene loops, starting from

either end of the wo u n d, and we seri a l ly tra c-
tion upwa rds to draw out the excess suture.
Often this produces seve ral inches of add i-
tional suture length wh i ch we pull taut at the
wo u n d ’s center befo re instrument tying the
t wo ends together with Broad Liga m e n t
clamps. We then tuck the knot and cut suture
ends in through the fascia with a hemostat , s o
t h at they are not palpable through the skin.

It is an art fo rm to widely and shallow ly
i m b ri c ate the abdominal wall to just the ri g h t
width. Too wide an imbri c ating cl o s u re may
cause an ex c e s s ive increase in intra - ab d o m i-
nal pre s s u re. This may, in turn , result in the
v i s c e ra elevating the diap h rag m s , c a u s i n g
re s p i rat o ry compro m i s e. As a re a s o n ably
re l i able guide to ga u ging the risk potential,
the anesthesiologist measures the pat i e n t ’s
peak inspirat o ry pre s s u re (PIP) with the
abdomen open and, aga i n , after cl o s u re, at
the same tidal volume (and same level of
PEEP if used earlier). Norm a l ly, 4-5 cm
water PIP increase has been accep t abl e
wh i ch , with ex p e ri e n c e, has helped in deter-
mining a re a s o n ably tolerable extent of
abdominal wall imbri c ation. 

Horizontal Incision and Final Deep
Flap Dissection

Once the abdomen is cl o s e d, the lat e ral skin
fl aps are again add re s s e d. In most pat i e n t s
other than those with a massive panniculus, t h e
h o ri zontal “ s p a re tire ” bu l ge ends not mu ch
m o re posteri o rly than the mid to posterior axil-
l a ry line. We confi rm that our methylene bl u e,
s u p rap u b i c, h o ri zontal line has re a ched this
point bilat e ra l ly, f u rther extending the line as
n e c e s s a ry. Th e n , we symmetri c a l ly incise
along this methylene blue line through the skin
and subcutaneous fat. We then dissect under
e a ch lat e ral fl ap , as needed to re a ch the lat e ra l -
most extent of the incision. 

Ta ck the Horizontal Suprapubic
Flap Upwards in the Midline

The horizontal incision results in a pro-
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nounced skin and subcutaneous, non-under-
mined, flap edge across the lower abdomen.
This flap’s curved suprapubic midpoint is
ge n t ly tractioned cra n i a d. Th e re, a 2-0
absorbable suture is passed through the fibro-
fatty mid-depth of the flap and the underlying
midline abdominal wall fascia, and tied. If the
suture is placed too superficially relative to
the skin of the flap, the suprapubic skin will
tend to lie at a deeper level relative to the lat-
eral flaps when they are later advanced to it
for approximation.

Marking Flaps Using “Cut to Fit”

Four Kocher clamps are placed strategically
around the edge of one of the lateral skin
fl aps. With two assistants pulling on the
clamps, the flap is placed on moderate trac-
tion contralaterally across the midline in an
caudolateral direction. The surgeon, one hand
palpating the midline incision beneath the
flap, uses methylene blue to vertically mark
the skin lying immediately above the midline
for its entire length. Also, a horizontal line is
d rawn to mark the craniad-most palpat e d
level of the suprapubic flap. A gentle convex-
upward curve is drawn with methylene blue
from the right angle intersection of these two
lines to the lateralmost end of the horizontal
incision. This line is adjusted as needed so
that, under minimal tension, it can readily
reach the inferior horizontal flap at all points.
The horizontal and vertical lines intersect as a
sharp right angle. Since a sharp-cornered flap
end is less viable than a curved one, a reason-
ably gentle curve connecting the horizontal
and vertical lines is drawn inside the sharp
right angle. This completes the guide-line for
fashioning the lower and lateral skin flap.

Earlier in our practice, we extended the ver-
tical marking lines somewhat craniad to the
upper end of the vertical scar through which
the prior bari at ric surge ry had been per-
formed. However, a slight “dog ear” some-
times remained after fashioning the flaps, so
that we excised additional skin more cra-
nially. This forced us to locate the upper end

of the abdominal incision well up onto the
sternum between the breasts. To prevent this
increased incision length and possible breast
positional changes, each flap excision line
was marked out infe ro l at e ra l ly from the
uppermost end of the skin incision, to inter-
sect with the prev i o u s ly - d rawn methy l e n e
blue vertical line on the skin flap. This is done
with the flap laid and gently held onto its
ap p rox i m ate future location across the
abdominal wall. The lines from the scar apex
and the vertical one on the flap often need to
be slightly re-drawn, so that both lines will
proceed smoothly infero-latero-caudally.

The contra l at e ral fl ap is then similarly
m a rke d. To minimize risk of contaminat i o n ,
while putting the second lat e ral fl ap on tension,
it is best not to drag the unders u r face of this
fl ap over the skin of the contra l at e ral fl ap. Th e
lines are then again ch e cked for fl ap symmetry
and sufficient size befo re incising them.

Cutting the Flaps

Holding the knife blade with its upper
e d ge slightly tilting inwa rd away from the
redundant skin mass, the marked skin is
incised and the underlying tissue div i d e d
with an electro c a u t e ry, wh i ch is also used fo r
hemostasis; parallel cut (“ladder”) tra ck s
should be avo i d e d. By this means, the cut
e d ge of the lat e ral fl ap should have a better
v i ab i l i t y.

Meticulous Hemostasis 

Postoperative bleeding rarely can be suffi-
ciently serious for units of blood to be lost,
and a return to the operating-room or sub-flap
a s p i ration needed. Employing meticulous
hemostatic technique with the electrocautery
and, as required, suture-ligation, as well as the
s y n e chial sutures described below, o o z i n g
should be minimal or absent. Scar tissue from
prior surgery in the region, such as cesarean-
section, an earlier abdominoplasty or a giant
panniculectomy, increases the risk of post-
o p e rat ive bleeding signifi c a n t ly. In these
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cases, even greater hemostatic vigilance is
urged. With massive weight loss, the deep fas-
cial vessels penetrating into the pannicular tis-
sue become denser due to the shrinkage of the
fat depot. Additionally, larger vessels may be
found rather superficially, and greater atten-
tion to hemostasis than usual is required.
When in doubt concerning hemostasis, insert-
ing closed (vacuum) drains is wise. Some use
drains in all cases.5

Trimming Dog Ears

One or more of the three ends of the now T-
shaped incision may have a dog-ear shaped
corner. Even if it looks minor, it is wise to
trim it because some patients regard it as a
d i s t raction and source of complaint. To
remove “dog ears,” the apex of the redundant
skin is elevated with a Kocher clamp, and
Mayo scissors are positioned pointing longi-
tudinally as an extension of the wound. With
the scissors widely opened, the “dog ear” is
excised. If it is too large to cut in one bite, we
use the scissors marks on the skin and use
methylene blue to draw an extension of them
around the bulging skin to an apex where the
skin is not elevated above its surroundings.
This marked skin, and some of its associated,
u n d e rlying subcutaneous tissue, a re then
sharply excised with a scalpel. Frequently, the
place where the scissors commences its cut
leaves a tiny unsightly irregularity of skin,
which needs to be carefully trimmed down
from each of the opposing skin edges. The
skin is then approximated together with the
remainder of the wound.

Synechial Suturing the Flaps

E a ch of the cut subcutaneous edges are seri-
a l ly advanced towa rds the midline, m i l d ly
ro t ating the large fl ap infe ro l at e ra l ly. This will
a l l ow a better mat ch of skin length, i . e. the
s l i g h t ly more redundant suprapubic and more
l at e ral cut skin edges usually have a more
redundant length re l at ive to the lat e ral fl ap ’s
caudal skin edge. In order to even these up, we

t a ke adva n t age of the fl ap ’s fl exibility to ro t at e
a gre ater amount of skin infe ro - c a u d a l ly, i n
o rder to ap p rox i m ate to it. When ro t ating the
fl ap s , it is important to assure that they are
e q u a l ly ro t ated to provide the best re s u l t .

Each slightly rotated flap is held in place by
tacking it to the underlying abdominal wall
fascia with simple, i n t e rrupted 2-0 Vi c ry l
sutures, starting at the base of the flap about
where the waist is located and placing more
sutures at intervals outwards towards the flap
edge. We then place parallel rows of similar
sutures superiorly and inferiorly, to reduce
dead space and chances of postoperative hem-
orrhage, thereby obviating the need for drains
or continuous pre s s u re dre s s i n g. This is
e s s e n t i a l ly the synechial suture tech n i q u e
described by Mason.6

The lateral tension of the approximated
midline skin can cause scar widening or even
some skin separation. Therefore, we usually
place interrupted inverted 0 Vicryl sutures
through the subcutaneous fat and subcuticular
layers as invisible retention-sutures to help
take up much of the pull of the lateral flap.
The skin of the ve rtical incision is then
approximated with a continuous 2-0 Vicryl
subcuticular suture. The subcutaneous fat is
approximated in the horizontal incision as
required, to close the dead space, and we then
approximate the horizontal skin edges with
wide skin-staples. The wound is dressed with
4x4 gauze, fluffs and a binder or wide ortho-
pedic tape, which provides support for the
abdomen and dressings.

OTHER PLASTIC SURGERY

Many patients also inquire about plastic
surgery of the arms, thighs or breasts. Such
procedures are considered by some to warrant
the expertise of plastic surgeons. 

Brachioplasty or Arm Lipectomy

B ra chioplasty is the re m oval of excess skin
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f rom the upper arms. While bra chioplasty  may
be perfo rmed on those morbidly obese pat i e n t s
who have not lost we i g h t , it is more commonly
requested by those who have. The skin compo-
nent is usually more ex t e n s ive than the associ-
ated fat. This pro c e d u re is perfo rmed both fo r
cosmesis and to improve function and hy gi e n e.
Excess skin of the upper arms can hinder a
p at i e n t ’s ra n ge of motion, wh i ch can be ve ry
d eb i l i t at i n g. A dd i t i o n a l ly, hy gienic issues may
pose a pro blem rega rding skin infection and
odor fo rm at i o n .

The procedure has one main drawback, that
being the scars run the length of the upper
arm. The skin of the upper arm is compara-
tively thin and delicate, and even thin and
well-healed scars are very visible. However,
this scarring is usually accepted by those
undergoing the procedure, if their main goal
is to improve function and eliminate odor.
Those with purely cosmetic concerns accept
the scars in exchange for the ability to wear
sleeved clothes and be rid of the loose flap-
ping skin of the upper arms.

Reduction Mammoplasty

Reduction mammoplasty or breast reduc-
tion is a commonly requested pro c e d u re by
women with large, h e av y, pendulous bre a s t s ,
rega rdless of the size of the rest of their bodies.
Complaints include back and neck pain, i n t e r-
t ri go in the infra - m a m m a ry fo l d, s h o u l d e r
gro oving from bra strap s , i n ability to exe rc i s e,
d i fficulty finding clothes that fit and self-con-
sciousness from ab n o rm a l ly large bre a s t s .

Breast reduction involves the removal of
skin, subcutaneous tissue and breast tissue to
reduce the size of the breasts. There are many
different techniques to accomplish this goal.9

Some allow the nipple and areola to be trans-
ferred on a vascularized pedicle, while others
transfer the nipple as a free graft. The differ-
ent techniques affect the amount of sensation
retained by the nipple postoperatively. The
excision of breast tissue and skin generates
scars, some more visible than others.

All the techniques have potential complica-

tions: loss of nipple sensation, loss of nipple
tissue, wound infection or dehiscence, asym-
metry and visible scars on the breast. The risk
of these complications does not deter most
women seeking a breast reduction. Eve n
when a postoperative complication has arisen,
most women, when asked, indicate that they
do not regret having had the procedure. Breast
reduction has a high acceptance rate in spite
of the complications because in the majority
of patients, this is not a cosmetic procedure
but rather one undertaken to alleviate painful
symptomatology. Immediately after surgery
or within a few postoperative days, most
women notice an improvement in the symp-
toms which led them to seek breast reduction.
Many acknowledge complete resolution in the
months following the operation. 

For some women, the resolution of back
and/or neck pain and the increase in the abil-
ity to bend and participate in athletic endeav-
ors, initiates weight loss which reinforces
their positive attitude about this procedure.

Those women in child-bearing years who
are planning to become pregnant must be
advised about the possible necessity of having
the procedure repeated. However, this possi-
bility should not be considered grounds for
not having breast reduction.

Mastopexy

M a s t o p exy diffe rs from reduction mammo-
plasty in that mastopexy pri m a ri ly re m ove s
excess skin and subcutaneous tissue, wh i l e
reduction mammoplasty re m oves breast tissue in
a ddition to skin and subcutaneous tissue. Wh i l e
both pro c e d u res reduce the size of the bre a s t ,
m a s t o p exy does so mere ly by reducing the size
of the skin and subcutaneous tissue enve l o p e.
Excision of breast tissue is not re q u i re d.

Women seeking this procedure do not have
the symptomatology of those women seeking
breast reduction. Rather, the usual complaint
is one of sagging, ptotic and unattractive
breasts. Many of these women cite a substan-
tial weight loss which precipitated the reduc-
tion in breast volume.
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There are different techniques, depending
on the severity of the breast ptosis. For some
women, inserting an implant is all that is
needed to fill out the skin envelope and allevi-
ate the appearance of sagging breasts. This
s o l u t i o n , h oweve r, is often short - l ive d, as the
i n c reased weight caused by the implant can
wo rsen the skin laxity over time. Bre a s t
implant is usually not an option for the fo r-
m e rly obese patient. Another option is re s e c-
tion of skin and subcutaneous tissue, re s u l t i n g
in the reduction of the skin envelope; this
p ro c e d u re is beneficial for women who have
enough breast tissue to fill the smaller enve-
l o p e. For such wo m e n , a combination of the
t wo pro c e d u res is needed. Those wo m e n
need a reduction of the skin component, bu t
do not have enough residual breast tissue to
fill the new ly cre ated breast; here, an implant
can give the breast a fuller, m o re norm a l
ap p e a ra n c e. 

Complications of this procedure are similar
to those of reduction mammoplasty. In addi-
tion, there are complications associated with
implants: capsular contracture and implant
rupture. The adverse effects thought by some
to result from silicone implants have not been
proven.

Lower Body Lift

Patients after successfully losing large
amounts of weight may still have ex c e s s ive
skin of the lower body, due to loss of skin elas-
t i c i t y, being unable to re t u rn to its pre - o b e s e
fo rm. This excess skin is often ve ry distre s s i n g
to the patient from a physical as well as mental
standpoint. The loose excess skin can be deb i l-
i t ating functionally and hy gi e n i c a l ly. Th e s e
p atients can have the same pro blem of move-
m e n t , ra n ge of motion and ke eping themselve s
clean as they had befo re their weight loss.

The lower body lift, p o p u l a ri zed by
Lockwood,10,11 eliminates a portion of the
excess lower body tissue while simultane-
o u s ly re-suspending the remaining tissue,
using the superficial fascial system of the skin
for support. The superficial fascial system is

an extensive connective tissue network, con-
necting the skin and fat to the underlying
musculoskeletal framework. Its primary func-
tion is to encase, support and shape the fat of
the body. This operation allows for the
smoothing of the buttock and upper thigh tis-
sues to a greater or lesser extent, depending
on the condition of the skin, the amount of
weight loss and the amount of pull one places
on the remaining tissues.

Although usually we l l - a c c epted by
p at i e n t s , this pro c e d u re is not without its
a s s o c i ated risks and complications. Th e s e
i n clude seroma or hematoma fo rm at i o n ,
wound infe c t i o n , wound dehiscence, loss of
s u s p e n s i o n , residual contour irreg u l a ri t i e s ,
and scarring from the ex t e n s ive circ u m fe re n-
tial incisions re q u i re d.

The lower body lift involves dissection to
the superficial fascia layer of the skin of the
hip and buttock area, interrupted dissection of
the tissues of the hips and upper thighs using
a specially designed Lockwood dissector, and
pulling tissue superior decubitous to lateral
decubitous (Figure 2). Aside from being time-
consuming (4-5 hours on average) and requir-
ing re-prepping and re-draping, there is a
potential for uneven resection of tissues when
both sides are done separately without the
benefit of direct visual comparison (Figures 3,
4 and 5).

Because of the difficulty in performing this
procedure correctly to avoid a poor result, the
lower body lift is not often performed by the
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inexperienced surgeon. Depending on patient
selection, when everything goes well, results
can be dramatic.

Liposuction

One of the most important techniques in
body contouring surgery is liposuction, as an
adjunct or as a single treatment technique for
t runcal and ex t remity lipody s t ro p h i e s .1 2

Suction-assisted lipectomy is one of the most
co m m o n ly perfo rmed cosmetic plastic
s u rge ry pro c e d u res. Howeve r, its use in the
obesity patient is more limited due to the
amount of excess skin that is often encoun-
t e re d. Liposuction, h oweve r, can be an
i m p o rtant adjunct to the ab d o m i n o p l a s t y
p o rtion of a body contouring pro c e d u re and

can provide final symmetry in ex t remity pro-
c e d u re s .

The history of modern liposuction dates to
1978, when Illousz first used blunt cannulas,
sparing structures between muscle fascia and
skin to remove excess adipose tissue.13,14 In
1988, Zocchi described the use of ultrasonic
energy with liposuction cannulas for more
e fficient fat re m ova l .1 5 Another import a n t
concept in the history of liposuction was a
description and use of wetting solutions to
facilitate fat removal. Illousz was the first to
use subcutaneous infiltration and he used
hypotonic saline for what he termed lipoly-
sis.14 Fodor expanded the concept of wetting
subcutaneous infiltration and developed what
he termed a superwet technique.16 Klein was
the first to use the term tumescent technique
as a key component for suction-assisted lipec-
tomy.17 Table 4 illustrates the terminology
currently describing subcutaneous infiltration.
Table 5 outlines the current wetting solution
formula used by the authors in both local and
general anesthesia procedures.
Equipment: Advances have occurred in the
d evelopment of liposuction equipment.
Cannula development has gone from larger
diameter cannulas to much smaller cannulas
that have non-cutting tips and guides to illus-
trate the opening position. Aspiration equip-
ment includes both suction pump machines
and syringe aspiration. Both of these generate
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similar pressures, approaching 760 mmHg.
The use of the syringe technique, however,
does add longer operating-time.

Patient Eva l u at i o n : Patient eva l u ation is
ex t re m e ly important in obtaining good re s u l t s
with liposuction. Patient eva l u ation centers
a round both a medical and psych o l ogical his-
t o ry, as well as a physical ex a m i n ation with
p a rticular attention to eva l u ation of the skin,
p revious scars , s t ri a e, c e l l u l i t e, skin ptosis or
ex c e s s , and regional diffe re n c e s , b e fo re decid-
ing whether liposuction is an accep t able single
modality or an adjunctive pro c e d u re in skin
resection. Once a decision is made to use lipo-
suction as a technique for body contouri n g
s u rge ry, c o n s i d e ration rega rding anesthesia and
t e chnical aspects must be ap p re c i ated to
a ch i eve accep t able esthetic results. A n e s t h e s i a
can be done under straight local or with IV
s e d at i o n , or by ge n e ral anesthesia. The tumes-
cent technique described by Klein prov i d e s
a d e q u ate anesthesia for local aspirat i o n .1 7

Lidocaine tox i c i t y, h oweve r, must be consid-
e red and the amount of lidocaine that is used is
p ro p o rtional to the percent added into the we t-
ting solution and the volume of wetting solu-

tion that is infused befo re aspiration. Table 6
outlines volumes necessary for lidocaine tox i c-
ity using both a 35 mg/kg and 50 mg/kg limit.
One needs to be awa re that lidocaine tox i c i t y
can be a delayed event due to peak lidocaine
plasma levels occurring ap p rox i m at e ly 12
h o u rs after infusion. Illousz  described t e n
commandments of adipoaspirat i o n t h at pro-
vide the surgeon excellent technical guide-
l i n e s :1 4

1) Create only tunnels
2) Be as gentle as possible.
3) Respect the superficial layer of fat.
4) It is not so much what is removed, but
what is left behind.
5 ) U s e, a n t i c i p ate and estimate skin re t ra c t i o n .
6) Do not over correct.
7) Indication should be restrictive.
8) All fat resection is final.
9) Results in the operating-room approxi-
mate final outcome.

10) Technique depends on the blind surgery.
When one considers these ten command-
ments, it is evident that the complexity of
liposuction is much greater than apparent. It
must be stressed that the most important crite-
ria for a successful outcome in liposuction
surgery is patient selection.
Complications: Complications of liposuction
range from contour deformities to intraopera-
tive and postoperative death.18 Intra-abdomi-
nal perforation is a rare complication, but has
been reported as a cause of death. This devas-
tating complication can be avoided by starting
at the preoperative examination with looking
for any abdominal hernia. The use of short

14 UPDATE: SURGERY FOR TH E MORBIDLY OBESE PATIENT

TABLE 4. SUBCUTANEOUS INFILTRATION
SOLUTION TERMINOLOGY

• Dry • No Infiltrate
• Wet • 200-300 ml/area
• Superwe t • 1:1 infiltra t e / a s p i ra t e
• Tu m e s c e n t • 2-3 ml infiltrate per 

ml aspirate— “skin 
t u r g o r ”

TABLE 5. WETTING SOLUTION FOR
GENERAL ANESTHESIA

1 L Ringer’s Lactate 50 ml 0.5% or 1% 
Lidocaine

1 ml 1:1000 Epinephri n e *warmed to 38o C
(if no ultrasound)
*use of 0.5% in 
larger volume 
cases

TABLE 6. VOLUMES NECESSARY FOR
LIDOCAINE TOXICITY

Weight 35 mg/kg 50 mg/kg
50 kg 3.5L 5L
60 kg 4.2L 6L
70 kg 4.9L 7L
80 kg 5.6L 8L
90 kg 6.3L 9L

100 kg 7.0L 10L



blunt cannulas also decreases the chance of
intraabdominal perforation as well as guid-
ance of cannulas with the non-dominant hand.
A d e q u ate subcutaneous infi l t ration also
allows for easier passage of the cannulas. 

Another reported cause of death in the lipo-
suction patient is from lidocaine toxicity. As
stated above, this must be considered when
one calculates amount and concentrations of
the subcutaneous infiltration solution, due to
blood levels re a ching their peak ap p rox i-
mately 12 hours postoperatively. This compli-
cation has frequently been reported by the
inexperienced surgeon; it can be avoided by
careful recording of the volumes and concen-
trations of infusion. Knowledge of the signs
of lidocaine toxicity as well as lower dose
considerations for certain patients with a his-
tory of liver disease or oral contraceptive use
are important. The early signs of lidocaine
toxicity include drowsiness and anxiety, with
the late signs being convulsions, coma and
respiratory depression. 

With the advent of superwet and tumescent
technique of infusion, pulmonary edema as a
complication must be considered by both the
s u rgeon and anesthesiologist. It is import a n t
for the surgeon to commu n i c ate with the
a n e s t h e s i o l ogist as to the amount of infusion
given as well as the anticipated amount of
a s p i ration. Table 7 illustrates a ratio of sub-
cutaneous fluid infusion to the anticipat e d
total aspiration that the authors use as a
guideline in their patient populat i o n .1 9

C a reful monitoring of fluid status in large
volume cases re q u i res the use of a uri n a ry
Fo l ey cat h e t e r. Caution must be used in the
e l d e rly or any patient with a history of lung
d i s e a s e.

Infection is a devastating, but fortunately
ve ry ra re, c o m p l i c ation of liposuction.
Prophylactic antibiotics are used and sterile
technique is maintained throughout the proce-
dure. There are reported deaths from infection
and necrotizing fasciitis. 

Hemorrhagic shock is an unusual complica-
tion, particularly with the advent of superwet

techniques. This should be considered as a
possibility, particularly when multiple body
contouring procedures are being performed.
In large-volume liposuction cases associated
with skin-resection body-contouring proce-
dures, preoperative autologous blood dona-
tion is required.

Another complication rep o rted is deep
venous thrombosis. This complication can be
reduced but not completely avoided in a large
series of patients. Patients on oral contracep-
tives or who have longer operating-times are
at higher risk for venous thrombosis. 

Fat emboli syndrome has also been
reported. Its signs and symptoms include con-
fusion, dyspnea and petechiae. The syndrome
causes ischemic changes in the pulmonary
and cerebral circulation. Fat emboli syndrome
can be avoided by preventing hypovolemia.
There are some studies to suggest that steroids
in the preoperative period may have some
benefit in reducing this complication. Drains
can provide an egress of fat particles. Alcohol
infusion and heparin may be of some value in
the prevention of this syndrome. Treatment of
this syndrome includes ox y gen and fl u i d
resuscitation. 

Esthetic complications include contour irreg-
u l a rities that may present as waves or ripples in
the ove rlying skin or dep ressions part i c u l a rly
in the ex t remities. A s y m m e t ry is also of con-
c e rn. The contour defo rmities and asymmetri e s
can be avoided by using smaller cannulas and
ke eping the plane of dissection in the deep fat .
The non-dominant hand is part i c u l a rly impor-
tant in feeling the tre ated areas as the cannu l a
is passed through the underlying fat , to help
j u d ge final contour and stop points. 
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TABLE 7. RATIO OF SUBCUTANEOUS
FLUID TO TOTAL ASPIRATE

Total Aspirate Fluid/Aspirate Ratio
0-1,499 ml 2-3:1

1,500-2,999 ml 2:1
3,000-5,999 ml 1.5:1
6,000-9,999 ml 1.4:1



Postoperative Care: Patients are encouraged
to ambulate early in the postoperative period.
Compression binder garments are used as
well as topical foam, which provide patient
comfort, reduce ecchymosis in the treated
a re a s , and decrease early postoperat ive
edema. Drains play an important part particu-
larly in the use of the ultrasonic energy due to
the high likelihood of seroma formation in
these patients. Pain management consists of a
mild oral analgesic.

Summary: Liposuction has been a major
advance for body contouring. It is a safe and
reliable technique that when applied to the
right patient population, achieves consistently
good results. Liposuction can be combined
with other procedures; however, good surgical
judgement and patient evaluation are impor-
tant. It is necessary to discuss with the
patients that certain complications may be
more likely in a combined procedure versus
two procedures. If one anticipates the poten-
tial complications, they can be avoided or
kept to a minimum; however, should any
complications occur, their early recognition
and effective treatment will most likely not
affect a positive outcome for the patient.  

CONCLUSION

The plastic surgeon faces many ch a l l e n ge s ,
but none more rewa rding and at the same time
m o re difficult than tre ating the obese or fo r-
m e rly obese patient. This patient may pre s e n t
with cosmetic, f u n c t i o n a l , hy gienic or a combi-
n ation of these concerns. Obese patients have
excess skin and subcutaneous fat. While this
p resents a cosmetic issue, it fre q u e n t ly inhibits
the pat i e n t ’s ability to perfo rm many tasks of
eve ry d ay life wh i ch most of us take for gra n t e d.

Excess tissue can interfere with the perfor-
mance of adequate hygiene, predisposing the
patient to skin disease which may ultimately
result in skin breakdown and non-healing

wounds. Inability to maintain adequat e
hy giene may be due to limited ra n ge of
motion of the arms secondary to large size,
inability to lift a huge pannus, or to reach all
areas of such a pannus secondary to the dis-
c rep a n cy between pannus size and arm
length. Achieved cleanliness is often short-
lived. Skin to skin contact in folds results in a
warm moist environment, due to body heat,
environmental factors and friction. This cre-
ates an environment for bacterial and fungal
growth, leading to skin and odor problems.
These odors often lead to the misconception
that obese individuals are slovenly and do not
care about personal hygiene.

The weight and dimensions of excess tis-
sue, especially in the abdominal area, can
impede ambulation. The pannus of an obese
individual can hang down to the knees, mak-
ing walking difficult. This immobility may set
the stage for additional weight gain.

E ven when obese persons lose signifi c a n t
amounts of we i g h t , u s u a l ly through bari at ri c
s u rge ry, their pro blems may not be re s o l ve d.2 0

Excess skin and subcutaneous tissue caused by
longstanding morbid obesity may result in loss
of elasticity so that the area is unable to re s u m e
its ori ginal contour. After massive weight loss,
l o o s e, h a n ging stre t ched skin can be just as
p ro bl e m atic as when it was filled with subcuta-
neous fat. This can have a major psych o l ogi c a l
impact on pat i e n t s , who seek plastic surge ry to
attain the desired benefits of their weight loss. 

While concerns in obese and fo rm e rly
obese patients may  involve the face and neck,
these are less common and have not been dis-
cussed here. The most commonly performed
procedures in these patients are panniculec-
tomy, liposuction, abdominoplasty, brachio-
plasty, reduction mammoplasty, mastopexy
and lower body lift. Each procedure has spe-
cific indications and may not be right for
every patient. Also, although these procedures
may improve the patient’s quality of life, they
are by no means a panacea. However, even
with associated morbidity, these procedures
are well accepted by the majority of patients. 
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Pa n n i c u l e c t o my diffe rs from the more fa m i l-
iar and commonplace ab d o m i n o p l a s t y, in that
abdominoplasty is for those without a compo-
nent of functional impairment and is consid-
e red a cosmetic pro c e d u re. Abdominoplasty is
used for the re m oval of a minimal to moderat e
amount of abdominal skin and subcutaneous
fat , with undermining of the skin to allow fo r
the smoothing of the entire abdomen fro m
xyphoid to pubis. In this pro c e d u re, the navel is
p re s e rved and the mu s cle fascia is plicated to
contour the waist and hips. 

In contrast, panniculectomy is performed to
re m ove a massive pannu s , wh i ch has fre q u e n t ly
c o n t ri buted to a functional deficit as well as
hy giene pro blems. This is not a cosmetic pro c e-
d u re and may be considered an amputation of
t i s s u e. The umbilicus is not pre s e rve d, t h e re is
no undermining of the abdominal fl ap and no
fascial plication. The goal of panniculectomy is
not to cre ate a smooth fl at ab d o m e n , but rat h e r
to re m ove excess pannus to give the patient an
i n c reased functional leve l .

Pa n n i c u l e c t o my, h oweve r, is not without
a s s o c i ated morbidities. Wound dehiscence,
s e roma or hematoma fo rm ation and wo u n d
i n fection are common pro blems. Multiple
d rains are ro u t i n e ly placed during cl o s u re, bu t
these drains have been known to clot and also
be pulled pre m at u re ly by the pat i e n t ,s o m e t i m e s
p u rp o s e f u l ly but most times unintentionally.

Infection can be a big problem. Many mor-
bidly obese patients have associated medical
p ro bl e m s , e s p e c i a l ly type 2 diab e t e s , a n d
wound healing pro blems are common.
Additionally, fatty tissue not excised can be
devitalized, leading to fat necrosis and subse-
quent infection. These postoperative compli-
c ations can be reduced with pre o p e rat ive
antibiotics, good surgical technique and close
attention to wound care. In addition, patients
may have increased morbidity from surgery
and anesthesia in the form of pulmonary prob-
lems, atelectasis, deep venous thrombosis and
pulmonary embolus. However, plastic surgery
in these patients usually signifi c a n t ly
improves quality of life and in some instances

may be an impetus towards increased activity
and continued weight loss. 
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