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ABSTRACT

The main purpose of this paper is to determine the integrity and alterations of the abdominal wall through
methodized, systematized semiology, in ovder to establish a divect, objective velationship with the technical
and surgical tactics for each individual case. It stvesses the importance of assessing the abdominal vegion in
a regulay; standardized manner within a whole-body context, offeving the surgeon a cleas; logical line of
thinking that aims at choosing the best surgical conduct to be followed.

INTRODUCTION

The abdomen plays a leading role in the anatomical  gtandard of the individual.
image of the human body, and is of outstanding im-
portance in defining the body contour and the aesthetic ~ The form of the abdominal wall is given by the skeletal
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structure, as well as the quantity and distribution of
fat, the appearance and condition of the skin, the in-
tegrity of the aponeurotic and muscular system, and
the intra-abdominal organs. Each of these components
constitutes an independent variable within the diag-
nosis of deformity of the abdominal wall which will
determine the type of treatment indicated for the pa-
tient.

sutures may occur during the initial phases of tissue
healing (postoperative days 1-21) due to bruising,
infections or inadequate production of collagen tis-
sue, increase in intracavity pressure resulting in a rup-
ture of the line of the incision, and spreading of the
wound, leading to the appearance of an incisional
hernia. These dehiscences may also appear later, even

Sheldon' classifies the human form in
terms of somatotypes: mesomorphic,
ectomorphic and endormophic, represent-
ing different body types. Mesomorphic in-
dividuals have a squarish appearance with
heavy muscle, bone and connective tissue.
Ectomorphs are characterized by their
length and fragility, with minimal devel-
opment of muscular and fatty tissue.
Endormorphs feature excessive fat, a pro-
tuberant abdomen and short limbs. There
is naturally a high level of variability among

- _

the three types, and most of the populace
falls into a middle range, with the

;'igs la-lc -

Pendulous Abdomen.

Figs. la-Ic - Abdome Pendular:

ectomorphic and endomorphic extremes
being rare.

Lewis®® describes three different types of
abdominal wall: pendulous, globose and
flaccid. The pendulous abdomen presents
an accumulation of fat in the inferior ab-
domen and around the umbilicus, with the
skin folding back over the pubis due to
excess weight (Figs. 1a - 1c). The globose
abdomen is rounded with generalized dis-
tention and a variable quantity of fat, with
or without flaccidity of the aponeurosis
and muscle system (Figs. 2a— 2c¢). The flac-
cid abdomen features surplus skin that is

r

ith]

Pi‘g,s 2a-2c - (_.Iohmu Abdomen.
h,qc 2a-2¢ - Abdome Globoso.

loose and flabby, often with stretch marks
or striae (Figs. 3a — 3c).

Pitanguy'® divides abdominal deformities
into two categories: aesthetic and func-
tional alteration. Aesthetic defects are those
that modify the outline of the body, due
mainly to the flaccidity of the abdominal
wall, accumulation of fat, and weakening
of the aponeurosis and muscle system.
Defects such as hernias adversely affect the
functional aspect of the abdominal wall,
which is no longer able to contain the vis-
cera within the cavity. Dehiscences from

Figs. 3a-3c - Flaccid Abdom-. n.

Figs. 3a—3c - Abdome Flacido.
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after the first month postoperative, for the same rea-
sons. However, those linked to a loss of resistance in
the scar are more common, due to a sudden, acute
increase in intracavity pressure caused by improper
strains during the postoperative period. Other after-
effects such as unesthetic scars due to improper po-
sitioning of incisions or infections may confer an un-
pleasant, deformed appearance on the abdomen. Fi-
nally, possible lesions of peripheral nerves may cause
atrophy of muscle groups, resulting in weakened ar-
eas of the abdominal wall®.

Abdominal plastic surgery is intended to correct al-
terations of the abdominal wall, ranging from those
that affect the integument (skin and loose subcutane-
ous cellular tissue) to those affecting the aponeurosis
and muscle structure. The goal of surgery is to achieve
standards compatible with what is considered as nor-
mal for body contours ™",

These alterations may be summed up as: cutaneous
(redundancies, stretch marks, scars, flaccidity and re-
tractions ); loose subcutaneous tissue (lipodystrophy);
and those affecting the musculo-aponeurotic system
(diastasis, hernia, eventration and convexity).

Based on a meticulous semiological assessment, the
physical examination is vital for gathering all impor-
tant data that can help establish a didactic, easily-un-
derstood classification’ ¢ 1214 This classification re-
sults in the highly accurate selection of the most ap-
propriate surgical procedure to be adopted for each
case, ensuring treatment with better aesthetic and func-
tional results. This is the scope of this work: to estab-
lish a reliable relationship between a methodized, sys-
tematized and standardized semiology, adapting the
data found to the classification proposed by Professor
Ivo Pitanguy, in order to indicate the best surgical
procedure for the correction of alterations of the ab-
domen in a specific and global manner.

ANATOMY

GENERAL REMARKS

The anterior abdominal wall consists of skin, loose
subcutaneous connective tissue (subcutaneous layer)
and an aponeurotic-fascial-muscular system. Through
the removal and/or replacement of these structures,
the plastic surgeon attempts to sculpt the trunk. Con-
sequently, knowledge of the anatomy of the anterior
abdominal wall is of the utmost importance.

The anterior abdominal wall 1s a diamond-shaped
polygonal area limited on the top by the xiphoid
appendix and the edges of the rib-cage, on the side
by the oblique muscles and the iliac crest, and be-
low by the external inguinal ligaments®®'.

The ectoscopy shows various “hills and valleys™ rep-
resenting areas of shadow and reflection of light
which together offer a harmonious aspect to the
abdominal contour, conferring the appearance of
beauty on this aesthetic unit'®.

The natural protuberances are produced by the
edges of the rib-cage, the rectus abdominis muscles,
the iliac crests, the pubis and part of the suprapu-
bic region. The “valleys” are represented by the
supraumbilical mid-line, the umbilicus, the small
infraumbilical mid-area, the iliac fossae, the semi-
lunar arcades (insertion areas of the rectus and ob-
lique muscles) and the supraumbilical transverse
insertions of the rectus muscles®®- 12-15.16),

The circumferential strip between the base of the
thorax and the apex of the pelvic region (iliac crests)
is known as the waist, and is of the utmost impor-
tance in the configuration of the silhouette of the
human body, particularly among women. Its height
varies by biotype (normolinear, brevilinear,
longilinear). This means that it is the skeleton that
determines the outline of the body with more or
less “waist”, according to the biotype. Consequently,
a longilinear biotype favors a better-defined waist,
as it allows a long, gentle line with a bilateral con-
cavity, resulting in a slimmer silhouette. The width
of the pelvis also contributes to harmony of shape
in this region, as the female pelvis is broader in re-
lation to the thorax.

The link between the fetus and the mother takes
place through the umbilicus. After birth, the um-
bilicus represents a secondary scar. Over the past
few years, the umbilicus has taken on increasing
importance from the aesthetic, social and sexual
viewpoints. Fashion has emphasized it to an increas-
ing extent, exposing it with the utmost naturalness.
Old-fashioned incisions of the abdominal wall even
permitted its extirpation. Current techniques con-
tinue to conserve and respect it, and may even at-
tempt to improve its appearance''”?!,

The umbilicus seems to be the only scar on the body

that people make a point of retaining, complaining
when it is not present or eliminated. Its absence
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SHAPE OF UMBILICAL SCAR
(Sagital plane in orthostatic position)

Umbilical vein or round ligament

Adipose tissue

ABDOMINAL CAVITY

Urachus

Fig. 4 - Shape of umbilical scar.
Fig. 4 - Forma da Cicatriz Umbilical.

ANTERIOR ABDOMINAL WALL VASCULAR ZONES
(Described by Hunger)

[ Superficial epigastric artery

Internal epigastric artery

Fig. 5 - Vascular zones in the abdominal wall described by Hunger.
Hg. 5 - Vascularizagdo da parede anterior do abdome descrita poy Hunger:

INNERVATION OF THE
ABDOMINALWALL

LYMPHATIC DRAINAGE OF
THE ABDOMINAL WALL

/ \"—\\,.-.
£ Axillary lymph nodes

Iliohypogastric nerve Inguinal lymph nodes

Medial femoral cutaneous nerve

livinguinal nerve

Fig. 6 - Innervation and lymphatic drainage of the abdominal wall.

Fig. 6 - Inevvagao e drenagem linfiitica da parede abdominal.

produces severe dysmorphia, and may even under-
mine the body image, with psychological implica-
tions that should not be ignored.

The histological study of the umbilicus zone in the
abdominal wall proves the absence of permeable
vessels that could nourish the umbilical area, or
neighboring zones in the abdominal wall, in addi-
tion to the corresponding fibrous ring''®. This nu-
trition is guaranteed by minor vessels, or by ab-
sorption through peritoneal structures, allowing the
preservation of the umbilical scar even in cases
where it is “skeletized”, such as surgery involving
the myocutaneous flap of the rectus abdominis
muscle. In this condition, the umbilical pedicule is
literally peeled away, held only by its base to the
posterior aponeurosis, and coated internally by the
peritoneal layer.

The umbilical scar is rounded in shape, depressed
and more profound in its superior part. Its outer
and superior parts are limited by the cutaneous ring.
This is why its edges are raised, with the inferior
edge being flatter, forming a gentle transition to
the skin of the abdominal wall. At the bottom of
the cavity in the mid-zone is a raised portion (nipple
or mammila), whose center corresponds to the scar
of the umbilical cord. Around this nipple is a circu-
lar depression called the umbilical groove separat-
ing the mammilla from the cutaneous ring'® 202223

(Fig. 4).

The umbilical scar allows the demarcation of the
abdomen into two segments: the superior and in-
ferior abdomen. Both are accentuated by the de-
pression caused by the umbilical zone, and in most
young women the inferior abdomen is slightly more
protuberant and raised.

According to Goss'??, the umbilical scar is at the
level of vertebras L3 and L4. Dubuo® ** studied
the location of the umbilicus in 100 non-obese per-
sons selected on a random basis when lying supine
and concluded that in 96% of the cases this coin-
cided with an imaginary horizontal line joining the
iliac crests.

The pubic region is the inferior point of the ab-
dominal polygon between the inguinocrural regions
and Dumm’s line. Known as the Mound of Venus,
it is important in the harmony of the abdominal
region, and it is vital that its shape, volume, pilos-
ity and height should all be taken into account, de-
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termined by the distance between the vulvar
furculum and its border with the inferior abdomen
(Dumm line). This distance corresponds to an av-
erage of around six centimeters in accordance with
current parameters, which is the ideal minimum
distance that should be found after a classic
abdominoplasty, avoiding distortion.

SKIN

The skin in the abdominal region is approximately
2-4 mm thick, containing the annexes normal to
other parts of the body (hair, sweat glands and se-
baceous glands). Its great elasticity allows appre-
ciable alterations in the volume of the abdomen
(pregnancy, obesity, etc).

The skin’s insertion in the fascia is fragile, except in
the area of the umbilical scar, where it i1s more
strongly connected to the underlying structures,
meeting the aponeurosis of the rectus muscles and
the linea alba.

It is noted that the hairs are distributed in an ob-
lique pattern converging downwards towards the
mid-line, where they tend to spread longitudinally
from the xifoid appendix to the pubic region.

In the pubic region, hair distribution tends to be
lower and more triangular in women. In men this
continues over the abdominal region as such, with
more diffuse, less polygonal distribution.

The correct positioning of the flap during an
abdominoplasty must avoid shifting of the midline
to one side, which could cause distortions in the
hair distribution, resulting in an unpleasant appear-
ance for the abdomen.

The mid-line should correspond to exactly the pro-
jected linea alba, which divides the abdominal wall
into two rigorously symmetrical halves.

LOOSE SUBCUTANEOUS
CONJUNCTIVE TISSUE
(SUBCUTANEOUS CELLULAR TISSUE)

Markman and Barton® describe the subcutaneous
tissue of the trunk and the area near the lower limbs,
confirming the data of Gray & coll.?®, with regard
to the existence of one layer of superficial adipose
tissue and a deeper layer. The superficial layer is
divided into compartments formed by fibrous septa,

in contrast to the deeper layer which is distributed
at random, with little separation. Fatty deposits in
man varies according to sex, age and race. The two
main types of distribution of fat tissue are termed
gynecoid (female) and android (male). Women tend
to have a higher percentage of fatty tissue than men,
typically those with an accumulation of fat in the
inferior part of the trunk, hips and gluteal region.
The areas where fat builds up in men are reflected
in an increase in the abdominal circumference and
the thorax, as well as the submental region. Changcx‘
secondary to aging are basically due to an increase
in the volume of adipose tissue in the trunk. The
adipose tissue in the limbs diminishes with age,
being transferred to the intramuscular and inter-
muscular spaces.

Persons belonging to the Negro race tend to fea-
ture larger deposits of fat in the gluteal region com-
pared to Orientals and Caucasians. This factor is
magnified by a marked lombar lordosis, also noted
in many of these patients?"-?",

SURFACE FASCIA (CAMPER-SCARPA
FASCIA)

The superficial fascia plays an important role in
maintaining the appearance of the abdomen. Its
inferior portion (infraumbilical) is more clearly vis-
ible, particularly in the region of the iliac fossae,
where it may appear as a true fascia, thinner than
the muscle fascia. It is also present in the semilunar
lines, yet less evident, as is true in the pubic area.
Although it is less obvious than in other areas, this
fascia may always be distinguished. It may be con-
cluded that in areas where the skin and subcutane-
ous tissue slip more easily over the aponeurosis of
the muscles, the surface fascia becomes more dense
and is more clearly apparent. In patients that have
undergone a laparotomy with a Pffannestiel inci-
sion, for instance, if the fascia is not re-sutured this
may result in a superior retraction, causing a supra-
pubic transversal depression that may result in an
undesirable appearance’®. This stresses the need
to proceed with suturing by planes in a proper
manner, strengthening the continuity of the fascia
itself, particularly in abdominoplasties where the
best possible effect is desired.

VASCULARIZATION

Two primary arterial plexi are responsible for the
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vascularity of the abdominal wall: a subdermic su-
perficial system and a deep, more profound
musculo-aponeurotic system. Many blood vessels
form anastomotic connections between the two
levels, particularly in the pertumbilical region.

At the deeper layer, the superior and inferior epi-
gastric blood vessels run longitudinally within the
anterior rectus muscle, forming a capillary network
in the midabdomen. In the superior abdomen the
xifoid branches run parallel to the superior epigas-
tric blood vessels. The blood vessels located in the
periumbilical region basically originate in the sub-
dermic superficial plexus. There are also branches
coming from the inferior superficial epigastric ar-
teries, as well as the circumflex iliac artery and the
superior branches of the external pudenda, which
help form this system® 1623,

Hunger®® describes three vascular zones in the ab-
dominal wall (Fig. 5).

€ Zone I: covers the midpart of the abdomen
and is vascularized by the profound epigas-
tric system.

€ Zone II (the hypogastrium): vascularized by
the external iliac artery.

€ Zone III (the hypochondrium, flanks and
iliac fossa): irrigated by the diaphragmatic,
intercostal and lumbar arteries, forming a pri-
mary vascular network that is largely respon-
sible for blood supply and the venous return
of the flap after an abdominoplasty.

The venous drainage depends on the
thoracoepigastric system located at the subcutane-
ous level, draining the axillary and femoral blood
vessels, as well as the veins in the profound epigas-
tric system.

Lymphatic drainage consists of two networks: one
superficial and the other deeper, each of which
drains into the axillary and inguinal lymphatic
gangliar collector system (Fig. 6). The inguinal lym-
phatic ganglia drains all the lymphatic vessels of
the lower limbs, external genitalia, perineal and glu-
teal regions and the zones of the abdomen and trunk
below the umbilicus. They are divided into surface
subinguinal lymphatic ganglia (located above the
fascia) and profound (located under the fascia). The

axillary lymphatic ganglia constitute the center of
countless lymphatic vessels running from the arm,
shoulder, chest, superior abdominal wall, and mam-
mary glands. They are divided into superficial, bra-
chial, chest and subscapular, and profound or in-
fraclavicular¢. 23,

Lymphatic drainage is necessarily channeled to the
axillary ganglia during the immediate postopera-
tive period after abdominoplasty, due to the sec-
tion of the lymphatic channels draining the inguinal
ganglia. The systems tend to repair themselves over
time.

INNERVATION

The innervation of the abdominal wall includes the
intercostal nerves (ie. D5-D12), as well as the ma-
jor and minor abdominocrural nerves coming from

L1s. 33'(Fig. 6).

The distribution of nerves in the abdominal wall
alters after an abdominoplasty''®- 2329 The D5 -
D12 dermatomas are moved downward in a cau-
dal direction. Most of the inferior dermatomas
(D10, D11, D12) are resectioned with the skin in
a conventional abdominoplasty. The superior der-
matomes are expanded after surgery so that D9 is
located immediately above the incision.

APONEUROSIS & MUSCLE SYSTEM( 23

The abdominal wall consists of three large muscles
on each side: the external oblique, the internal ob-
lique and the transversus abdominis, which is rein-
forced at the mid-line by the rectus and pyramda-
lis muscles. These muscles are vital for maintaining
posture, locomotion and intestinal functions, con-
stituting the primary elements in establishing the
tone of the abdominal wall.

PHYSIOPATHOLOGY OF ALTER-
ATIONS IN THE ABDOMINAL
WALL

Many factors may alter the form and function of the
abdominal wall to the point that these alterations be-
come unpleasant for the patient and may even cause
difficulties in normal bodily hygiene. Perhaps the best
way of studying these multiple factors is to consider
each component in the abdominal wall separately.

26
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SKIN

The skin of the abdominal wall may suffer alter-
ations secondary to trauma, pregnancy, obesity, ex-
cessive weight loss or the normal aging process.
These factors may produce temporary or perma-
nent damage to the skin. The elastic nature of the
abdominal wall is important from the functional
view point, as in pregnancy, and this factor is an
advantagc that should be taken into account dur-
ing abdommoplam However, the elasticity of the
skin is not unlimited. If stretched to excess, it may
result in the formation of stretch marks

(striae caused by sheering and separation

of collagen fibers which is replaced by scar

tissue). This phenomenon may occur [A

There are two principal types of obesity. In hyper-
trophic obesity, there is a congenital increase in the

capacity to store fat in the Ale(JL\TLH for the same
population of fat calls (ie. the cells increase in vol-
ume) compared to hyperplasic obesity, where there
is production of new adipotytes to reaccommodate
storage of excess lipids. This occurs when the total
body fat is greater than 40 kg'® 252734,

Obesity may cause hyperlordosis with consequent
stretching of the anterior rectus muscles and dia-
stasis, added to the accumulation of fat on the ab-

Table 1

over the entire abdomen, being more fre- |31 - 40 years

quent in the hypogastric region below the  [41- 50 years

umbilicus. Flaccidity and skin redun- |si-60 years

dancy, frequent after pregnancy, may be [ - 70 years

Number of patients %
8 26.7
13 434
6 200
3 10.0

reversible to a certain point. Should they

Distnibution of patients by age groups.

not be reverted within the first six months
after birth, these alterations may be con-

sidered permanent!® & % 12:14,30:32) Biotype Number of patients %
Brevilinear 20 66.7

These deformities may also be caused by [ —— :
Normolinear 9 0.0

drastic alterations in weight, as is the case — —
Longilinear 1 33

in patients with morbid obesity. On the
other hand, the abdominal wall may be

Distribution by biotype.

affected by injuries of traumatic or surgi-

cal origin, with visible secondary scars | cCauses Number of patients %
that can be treated or removed during | pregnancy 13 433
abdominoplasty/s: ¢ 12.30-33), Obesity 10 133
X 2 L s = Weight Loss 5 16.7

Maceration, intertrigo and dermatitis : = _

Earlier Surgery (Incisional Hernia) 2 6.7
found in some patients, secondary to con-

Other: post-trauma effects,
stant moisture and rubbing of skin folds | unesthetc sca. esion of 0 0
caused by skin redundancy, is found par- | peripheral nerve

ticularly in patients with apron-like ab-

Cause of alteration in abdominal wall.

dominal tlaps.

Table IV

Shape of the abdomen Number of patients e
LOOSE SUBCUTANEOUS = p 260
CONJUNCTIVE TISSUE T~ = s
(SUBCUTANEOUS CELLULAR - —
TISSUE) Flaccid 2 6.7

Shapes of abdominal wall.

The Brazilian Endocrinology Society and the
International Endu.nnolog\ and Diabetes

Position of umbilical scar
Society define obesity as an increase in body

weight, due to excess adipose tissue, of 15 -

20% above the ideal weight for men and 25

Number of patients %e
At level of iliac crests 24 80
Above iliac crests 6 20

- 30% above the ideal weight for women.

Below iliac crests

0 ]

Position of umbilical scar in relation to the interiliac crest line.
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domen. After weight loss, it is frequent to find atro-
phic alterations in these patients, with secondary
flaccidity and skin redundancy, as well as diastasis
of the previously stretched muscles®* 3%,

It is worth emphasizing that in plastic surgery, in
most cases obesity is a condition that normally pre-
cludes an aesthetic surgical procedure. Only under
very special conditions should a “hygienic” proce-
dure be carried out on patients with this type of
metabolic and body contour alteration. In these
cases, surgery is intended to remove large amounts
of excessive skin and adipose tissue, with minimal
undermining, in order to reduce the volume of re-
dundant tissue, seeking to enhance patient com-
fort.

MUSCLES AND APONEUROSES

The muscles, fascia and aponeurosis of the abdomi-
nal wall form a type of constrictive belt that keeps
the intra-abdominal organs in place and helps es-
tablish normal intestinal functions. These muscles
also participate in movements of the trunk and
physiological processes requiring an increase in in-
tra-abdominal pressure(® 1214 31,32 35, 36),

Specific areas of the abdominal wall present a nor-
mal degree of weakness. These are the linea alba,
the semilunar line, the umbilical ring and the in-
guinal region. Trauma (not necessarily surgical)
and stress (situation of tissue tension such as dur-
ing pregnancy or intracavity distention) may re-
sult in aponeurotic and muscular diastasis. When
this occurs in the rectus abdominis muscles, it
will cause an increase in globosity. When diasta-
sis affects the external oblique muscles, this re-
sults in an increase in the circumference of the
abdomen, known as the “waist” and/or hernia-
tion of the abdominal contents®: 13- 16.23.37),

PATIENTS AND METHODS

In order to obtain a standardized semiological as-
sessment for determining the integrity or alter-
ations of the abdominal wall, a study was carried
out of a group of thirty consecutive patients, not
previously selected, over a period of eight months
(March - November 1996) at the 38™ Infirmary
of the Santa Casa da Misericordia Hospital in Rio
de Janeiro, (Plastic Surgery Service of Ivo

Pitanguy).

A basic protocol was prepared and adopted for the
entire group under study (Fig. 7).

RESULTS

AGE

Patients’ age ranged from 34 - 63 years. The fifth
decade represented the largest number of patients,
which is similar to the references and the literature
on this topic (Table I).

SEX

All patients were women.

BIOTYPE

Three types of patients were identified: brevilinear,

4)

5)

6)

Scheme of Protocol

Name:

Age: Gender: File #:
Height: Weighu:

Body type: 3 Brevilinear

3 Normolinear
J Longilinear ‘

Determining factor of the abdominal wall changes:

3 Pregnancy 3 Previous surgery |
' Obesity 3 Other:
- Thinning

Postural evaluation:
A) Orthostatic position:
1) Abdominal shape:  Globose J Apron \J Flaccid
2) Umbilical scar positioning relative to the intrailiac crest line:
2 Same leve J Above J Below

3) Body circumference (cm):
Xiphoid appendix: Umbilical region:

Suprapubic Region:

4) Cutaneous evaluation (scars, furrows, previous di )

5) Global overview (mammary, abdominal and trochanteric regions):

B) Sitting position (evaluation of the abdominal flap):

C) Dorsal decubitus (aponeurotic muscle system):

Classification (according to Prof. Ivo Pitanguy):

OTypel  QTypelllA QO TypelV
OTypell QTypellB O TypeV

Fig. 7 - Scheme of protocol.

Fig. 7 - Esquema do protocolo.
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normolinear and longilinear. The brevilinear group
was characterized as the morphological type classi-
fied by short limbs and large trunk; longilinear was
the morphological type classified as those patients
having limbs longer than the trunk, with the
normolinear being intermediate in shape.

The predominant biotype was brevilinear with 20
patients (66.7%) followed by normolinear with 9

patients (30%) and longilinear with 1 patient
(3.3%) Table II.

CAUSES OF ALTERATION TO
ABDOMINAL WALL

Each patient was asked what had been the cause
of the structural alterations in her abdominal wall:
13 patienrs (43.3%) related that this was caused

hgs. 8a & 8b - Orthmtam pn.smon. anterior view (a) and profile view (b).

Figs. 8a e 8b - Posigao ortostdtica: visdo frontal (a) e visdo de perfil (b).

I~1g 9 - Standardized measurement of body circumference (dorsoabdominal) in the abdominal region with measur-
ing tape. Xiphoid appendix level (a), umbilical level (b) and pubic level (c).

Fig. 9 - Medigao padronizada da circunferéncia covporal (dorsoabdominal), na dvea abdominal, com fita metrica. Nivel do

apéndice xiftide (a), nivel do umbigo (b) e nivel pubiano (c).

Rev. Soc. Bras. Cir. Plist. Sio Paulo v.14 n.3 p. 21-50 set/dez. 1999

29



Revista da Sociedade Brasileira de Cirurgia Plastica

N

Figs. 10a & 10b - Evaluation of front (a) and profile (b) in seated position,
noting the mesogastric cutaneous fold, redundancies and the Dumm line.

Figs. 10a e 106 - Avaliagdo de fiente (a) € perfil (b) na posigao sentada, notando-se
a dobra cutdnea mesogastrica, as redundancias e a linha de Dumm.

Figs. 1 la & 11b - Manual pinch maneuver to assess the mc.mcplgnrm I'Lgl()ﬂ
in two different patients.

Figs. 11la ¢ 11b - Manobra de pingamento manual para avaliagdo da regido
mesoepigastrica, em duas pafisnrrf distintas.

by pregnancy, resulting in lipodystrophy of the to obesity which began in adolescence; 5 patients
hypogastrium, hypogastric and periumbilical (16.7%) related their abdominal deformity to
stretch marks and flaccidity of the abdominal weight-loss mmmg the flaccidity of the abdomi-
wall; 10 patients (33.3%) stated thart this was due nal wall and 2 patients (6.7%) had incisional her-

30 Rev. Soc. Bras. Cir. Plist. Sao Paulo v.14 n.3 p. 21-50 set/dez. 1999



Semiology of the Abdominal Wall: its Value in Planning Abdominoplasty

nias secondary to previous surgery. No other
forms of alteration in the abdominal wall were
related (Table III).

POSTURAL EVALUATION

ORTHOSTATIC POSITION

With the patient unclothed, and with her prior au-
thorization, the authors took a front and profile view
to assess the shape of the abdominal wall, the posi-
tion of the umbilical scar in relation to the inter-
iliac crest line, comparative measurement of the cir-
cumference of the trunk, assessment of the skin and
an overall view of the mammary, abdominal and
trochanteric regions (Figs. 8a & 8b).

SHAPES OF THE ABDOMINAL WALL

Based on the classification of Lewis'®*, the shape of
the abdominal wall was classified mto three types:
pendulous, globose and flaccid. The globose form
predominated, and was found in 22 patients (73.3%).
This type was characterized as a rounded, protruding
abdomen with generalized distention, supra and
infraumbilical lipodystrophy, with or without flaccid-
ity of the aponeurotic system. The pendulous abdo-
men was found in 6 patients (20.0%) and the flaccid
abdomen in 2 patients (6.7%) (Table IV).

POSITION OF THE UMBILICAL SCAR IN
RELATION TO INTERILIAC CREST LINE

With the iliac crests as a reference, an evaluation of
the umbilical scar was made in the orthostatic po-
sition, tracing an imaginary horizontal line between
the iliac crests. In 24 patients (80%) the umbilical
scar was visually well positioned, coinciding with
the line drawn between the iliac crests. In 6 pa-
tients (20%) the umbilical scar was more superi-
orly positioned (in two cases, this line ran through
the inferior half of the umbilicus and in four cases
it ran above the umbilical scar).

In the group studied, no case was found where the
umbilical scar was below the interiliac line, even in
the most severe cases of “apron-like” or pendulous
abdomen. This was in contrast to what the authors
expected, whereby the umbilical scar would have
slipped down due to the weight of the abdominal
flap (Table V).

COMPARATIVE MEASUREMENT OF BODY
CIRCUMFERENCE (DORSOABDOMINAL)

Standardized measurements were taken preopera-
tively and during the third postoperative month.
(This postoperative periéd was considered the
smallest interval sufficient for accommodation of
the flap, regression of edema, postural adjustment
of patients etc). A reduction in the circumference
at the level of the xifoid appendix and the umbilical
region varied from 4%-8%. This was particularly
related to the classic abdominoplasty and
lipoaspiration of the flanks. Measurement at the
suprapubic level remained stable, with no moditi-
cations noted in the sacropubic circumference. It is
worthwhile recalling that even for “apron-like” ab-
domens, the volume caused by the redundant flap
over the pubis was not included in the measure-
ment as it does not form part of the pubic structure
(Figs. 92 - 9c¢).

EVALUATION OF THE SKIN

The assessment of the condition of the skin in the
abdominal region showed stretch marks in most
patients, located especially in the periumbilical and
hypogastric region (29 patients), unesthetic second-
ary scars due to surgical procedures such as laparo-
tomy, colectomy and appendectomy in 6 patients.
In 4 patients with pendulous abdomen an erythema-
tous lesion was noted, due to maceration caused
by skin rubbing (intertrigo) which responded well
to topical treatment with anti-inflammatory and
bactericide creams during the preoperative phase.

OVERALL VIEW OF THE MAMMARY,
ABDOMINAL AND TROCHANTERIC
REGION

This evaluation was intended to check the relation-
ship between the abdomen, the breasts and the tro-
chanteric region, allowing the authors to decide on
whether or not an associated surgical procedure was
necessary in order to ensure better harmonization of
the body as a whole. Associated procedures may in-
clude, for instance, lipoaspiration of the hips and
flanks, reduction mammoplasty etc. Although com-
bined procedures are not included in the routine of
the 38™ Infirmary, this evaluation offers the surgeon
a future overview of the results and an idea of prob-

able operations that may be required at a later time.
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EVALUATION IN THE SEATED
POSITION

The abdomen is divided into two segments:

1. Mesoepigastric, which extends from the
xifoid appendix and edge of the rib-cage to
a horizontal line at the level of the umbilical
scar;

3

2. Mesohypogastric segment, which extends
from the edge of the pubis to a horizontal
line at the level of the umbilical scar.

This position allows the surgeon to observe the de-
gree of lipodystrophy and flaccidity of the abdomi-
nal wall, with the presence of one or more skin folds,
seen from both the frontal and side views (Figs.
10a & 10b). A pinching maneuver of the flap at
the level of the mesoepigastric segment evaluates
the degree of elasticity in this area. It is the meso-
epigastric region that will provide the flap that will
drape over the dissected abdominal wall after re-
section of the redundant tissue. Through this ma-
neuver, the length, elasticity and adhesions to un-
derlying structures are analvzed (Figs. 11a & 11b).

It should be stressed that the view of the meso-
hypogastnc rcglon in the seated p051t10n gives an
approximate estimation of the quantity of redun-
dant tissue, and is not an accurate assessment for
calculating the volume and extent of tissue to be

resected of the inferior abdomen.

It is also in this position that the Dumm line can be
determined. This anatomical element is vital for en-
suring the ideal positioning of the final scar (Figs.
10a & 10b). .

EVALUATION OF THE ABDOMEN IN
THE SUPINE POSITION

Valsalva maneuvers are carried out with the active
participation of the patient, designed to increase
intra-abdominal pressure, such as: forced bending
of the thorax and forced bending of the lower limbs
in extension. These maneuvers serve to evaluate the
aponeurosis and the muscles, and help locate areas
of weakness or fragility that may be found at the
level of linea alba, umbilical region, semilunar line,
inguinal regions and scarred areas (Figs. 12 & 13).

APONEUROSIS & MUSCLE SYSTEM

Diastasis of the anterior rectus abdominis muscles
was clearly identifiable in 22 patients, correspond-
ing to 73.3%. Location of this diastasis during the
physical examination was supraumbilical, and was
also shown in the forced extension of the thorax in
an orthostatic position (Figs. 14a & 14b). In 1 pa-
tient an umbilical hernia was noted, while 2 pa-
tients presented an incisional hernia in the supra
and infraumbilical midline resulting from previous
laparotomies, which was easily noted
during the physical examination. In 5
patients (16.7%) there was no alteration
noted in the aponeurotic abdominal sys-

tem during the physical examination
(Table VI).

During the operation, diastasis of the

rectus abdominis muscles was corrected

Alterations to the wall Number of patients To
31]3:::?5 of rectus abdominis 2 733
Hernias 1 33
Incisional Hernia 2 6.7
Eventration 0 0
No evidence of alteration 5 16.7

at both the supra and infraumbilical lev-

Alterations to the abdominal wall appearing through Valsalva maneuvers.

els in all patients. This proved that al-

Fable VI

though mesohypogastric diastasis was
present during the ph_\'sical examination,

s o b mnmoias i i s the degree of muscle separation could
e ] = not be evaluated due to the volume of
Dpel : i redundant mesohypogastric tissue. Typi-
Tpe A . N cal signs of muscular diastasis, particu-
b b 6 20 larly the vertical convexity at the mid-
Type IV = <L line during the Valsalva maneuvers, may
Ripe'y 8 200 therefore be undetectable preoperatively.
Type O 0 0
Relation ship between the Pitanguy's classification and the group of 30 patients studied.
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Fig. 12 - Forced bending of trunk with resistance in the frontal

region.

Fg. 12 - Manobra de flexdo forgada do tronco, com rvesisténcia na
regiao frontal.

Fig. 15 - Patient lying supine with lower
limbs flexed, and abdominal musculature
relaxed. The tissue pinch maneuver is un-
dertaken at the mesoepigastric level, pulled
longitudinally in a caudal direction.

F{q. 15 - Paciente em decubito dorsal,
membros inferiores fletidos, musculatura ab-
dominal relaxada. Procede-se a manobra de
pingamento dos tecidos do mesoepigastrico e
sua tragao longitudinal no sentido caundal.

S

- -

i ft.._..-""

I N W4

Fig. 13 - Forced bending maneuver of the lower limbs with resis-

tance in the region of the knees.
Fig. 13 - Manobra de flexdo forcada dos membros inferioves, com
vesisténcia na regido dos joelhos.

Figs. 14a & 14b - Forced extension of the
thorax maneuver in orthostatic position,
secking evidence of convexity along the
midline due ro diastasis of the anterior
abdominal muscles in two different pa-
tients.

Figs. 14a ¢ 14b - Manobra de extensdo
forgada do torax em posigao ortostatica,
procurvando evidenciar o abaulamento na
linha media decorvente de diastase dos
musculos vetos abdominais anteriores. Duas
pacientes difeventes.
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ADDITIONAL EVALUATION TO THE
STUDY OF THE ABDOMINAL FLAP

Lying supine, the patient is asked to bend the knees
and support the feet on the bed, to ensure com-
plete abdominal muscle relaxation. At this time the
flap is pinched at the level of the mesohypogastric
segment, pulling it towards the pubis. This allows
an approximate evaluation of the length of the
mesoepigastric flap, its elasticity and the estimated
level of the incision. This maneuver also allows for
the choice of the most favorable treatment to be
adopted for the umbilical scar and the shape of the
final periumbilical scar. Similarly, this gives a more
accurate idea of the extent and volume of the meso-
hypogastric tissue to be removed (Fig. 15).

PITANGUY’S CLASSIFICATION OF
ABDOMINAL DEFORMITIES®

Type I: Abdominal lipodystrophy without skin
flaccidity; absence of diastasis or hernia,
umbilical scar in normal anatomical position.

Type II: Infraumbilical abdominal lipodystrophy
with discreet cutaneous flaccidity, presence
or absence of diastasis, umbilical scar in nor-
mal anatomical position.

Type III: Generalized abdominal lipodystrophy
with moderate cutaneous flaccidity, and pres-
ence or absence of diastasis.

Type IITA: Umbilical scar in normal anatomical
position.

Type IIIB: Umbilical scar in excessively high ana-
tomical position.

Type I'V: Abdominal lipodystrophy accompanied
by marked cutancous flaccidity. Presence of
muscular diastasis or eventrations with or
without associated scar; umbilical scar in
normal anatomical position.

Type V: Marked abdominal cutancous flaccidity
with or without lipodystrophy; presence of
scar at the midline of the abdomen. Umbili-
cal position in normal or altered anatomical
position.

Type 0: Marked generalized abdominal lipodys-
trophy and flaccidity. These patients are gen-
erally not considered good candidates for an

aesthetic surgical procedure. Patients in this
group should undergo a strict clinical treat-
ment to lose weight, frequently needing the
attention of a multidisciplinary team (eg. en-
docrinologist, physiotherapist, nutritionist,
physiologist etc).

SUMMARY OF PREVALENT DATA IN
SEMIOLOGICAL METHODIZATION

In this group of 30 patients, the prevalent data,
meaning those with the highest percentage were:
patients in the fifth decade of life (43.3%); female
(100%); a brevilinear biotype (66.7%) with preg-
nancy as the principal determinant cause of alter-
ation in the abdominal wall (43.3%); the globose-
shaped abdomen (73.3%) with the umbilical scar
at the level of the interiliac crest line (80%); pa-
tient presenting with a mesoepigastric flap that was
considered sufficient to reach the line of incision
(66.7%) with diastasis of the anterior rectus
abdominis muscles as the principal alteration in the
abdominal wall (73.3%).

SURGICAL TECHNIQUES

All patients were classified semiologically as detailed
above. Preoperative surgical planning was carried out
by the Head Professor (IP), the Assistant Professor
(CAJ) and the accompanying resident. All surgical pro-
cedures were carried out by the senior residents, ex-
cept for one case of incisional hernia, due to the vol-
ume and content of the hernial sack, where the in-
structor in charge handled the operation.

The surgical techniques used were:

ISOLATED SUCTION-ASSISTED
LIPECTOMY (SAL) OF THE
ABDOMINAL WALL® 29339

Simple lipoaspiration, or suction-assisted lipectomy
(SAL) of the abdominal region was indicated for
patients with Type I deformities in the Pitanguy
Classification. These are mostly young patients with
localized or generalized lipodystrophy of the abdo-
men whose skin has good elasticity and turgur with
no aponeurotic and muscular flaccidity. One patient
in our study underwent this procedure (3.3%).

34
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- MINI-ABDOMINOPLASTY®: 6 4042

This procedure was indicated for patients with
weakened aponeuroses and muscles at the mid-line
of the abdomen, infraumbilical lipodystrophy and
moderate cutancous flaccidity (Types II and IIT of
the Pitanguy Classification).

Three patients (10%) underwent this procedure.
Another 6 patients (20%) for which a mini-
abdominoplasty would theoretically have been in-
dicated underwent a classic abdominoplasty accord-
ing to the Pitanguy techniques, as this was consid-
ered a safer procedure with fewer potential compli-
cations than those related and noted in mini-
abdominoplasty (ie. high incidence of seromas,
_;prologed postoperative pain and vascular embar-
rassment of the abdominal flap, unaesthetic scar and
cutaneous redundancies). In these cases, the final
scar was an inverted “T” with the vertical midline
- of minimal size.

| CLASSIC ABDOMINOPLASTY BY THE
PITANGUY TECHNIQUE® 7 11,13, 30,31, 43,44

'~ This technique was indicated for patients with
‘moderate or accentuated cutaneous flaccidity asso-
ciated with localized or generalized lipodystrophy
with or without eventrations or hernias of the ab-
dominal wall, with Type IV, V and some Type III
«cases being indicated for this procedure. In these
latter cases, the resulting scar may consist of a ver-
tical component in the shape of an inverted “T™.
fEightccn patients (60%) in our study underwent
this procedure.

ABDOMINOPLASTY ASSOCIATED WITH
LIPOASPIRATION®: 7 8, 10, 28, 30, 33, 38, 45, 46)

- The association of this technique with lipoaspiration
15 becoming increasingly common and indicated
above all for treating the flanks and hips, areas which
‘were previously located beyond the reach of the
geon during abdominal plastic surgery. Six pa-
ts (20%) were submitted to these associated

increase in morbidity that may result from this pro-
edure, including lipolysis or necrosis resulting from
damage to vascularization in the area treated.

ATYPICAL ABDOMINOPLASTY® 193032, 36, 44,47

This was indicated for patients with a supra and
infraumbilical scar at the midline, accentuated li-
podystrophy, cutaneous flaccidity and incisional
hernia. Two patients (6.7%) underwent this proce-
dure, with the use of an alloplastic mesh (Marlex
mesh) for reinforcement of the aponeuroses and
muscles, resulting in a midline vertical xiphopubical
transumbilical scar combined with a curved hori-
zontal scar located at the level of Dumm’s line, with
a slightly superior concavity.

The unaesthetic aspect of the vertical midline scar
precludes its use in the majority of cases, yet this
would perhaps be the best way of effectively slim-
ming the “waist” and improving the anteroposte-
rior silhouette. In patients where this is not fea-
sible, plication of the rectus abdominis muscles is
partly effective, particularly for improving the pro-
file, correcting the protrusion of the abdominal wall.

CONCLUSIONS

€ A profile of the patients treated for abdomi-
nal deformities was determined, based on the
principal data from semiological
methodization. The typical patient present-
mg for correction of abdominal deformity
1s: a woman in the fifth decade of life, with a
brevilinear body shape, claiming pregnancy
as the principal cause of the alteration in the
abdominal wall, with diastasis of the rectus
muscles and a flap of sufticient length to al-
low for closure with a single horizontal scar;

€  The importance of the systematization of the
semiology of the abdominal wall was estab-
lished, identifying its integrity and alterations
thereto;

€ Astandardized, systematized surgical assess-
ment was adopted, ensuring easy, rapid, ef-
fective semiological evaluation of the ab-
dominal wall;

€ The value of semiological findings was de-
fined for interpreting the Pitanguy’s classifi-
cation for the types of abdomen and subse-
quent abdominoplasty;

4 It was noted that abdominoplasty using the
Pitanguy technique was the procedure most
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commonly used in the patients, with a broad
range of indications and a high rate of good
surgical results;

A decrease in the incidence of mini-
abdominoplasty was noted due to the inver-
sion of the risk/benefit ratio, with a clear-cut
preference for abdominoplasty carried out
using the Pitanguy technique;

An increase was noted in the indication for
lipoaspiration associated with the classic
abdominoplasty, above all for treating the
flanks and hips, improving the overall result;

Reduction in morbidity, operating time and
complications were aimed at, as a
concequence of more objective, more trust-
worthy preoperative planning;

This study confirmed the concept that a com-
plete, strict, meticulous clinical examination
is required, allowing the surgeon to reach
diagnostic conclusions that ensure the cor-
rect surgical treatment with a significant re-
duction in errors and mistakes;

This allows the surgeon to look ahead and
anticipate the results of the surgery based on
an accurate, detailed analysis, seeking har-
mony for the abdomen, thorax, hips and
pubis, avoiding unesthetic, unnatural results
as far as possible.
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