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Abstract

Morbid obesity is a chronic illness of multifactorial
aetiology which is defined as Body Mass Index (BMI)
greater than 40 kg/m? Non-surgical treatments for this
condition have been shown to be ineffective. Surgery is the
only effective treatment and obtains the best long-term
outcomes. Surgery is indicated when BMI is greater than
40, or BMI is greater than 35 with significant associated co-
morbidities. Four types of operations are currently
performed: restrictive, malabsorptive, combined procedures
(malabsorptive-restrictive) and motility-reducing pro-
cedures. With restrictive procedures (adjustable gastric
banding and vertical banded gastroplasty), patients can
expect a long-term excess weight loss of 44-68%; for
combined procedures (Roux-en-Y gastric by-pass) this is
60-70%, whereas for malabsorptive procedures (bilio-
pancreatic diversion with or without duodenal switch), this
is 75-80%. Intra-gastric stimulation is the least invasive
treatment, but induces the lowest excess weight loss (32%)
in the first two years after the operation. Gastric banding
offers the best results when balancing risks and benefits.
All procedures are now performed laparoscopically with
comparable results to open surgery. The overall mortality
rate in specialized centers is less than 0.3%. Different
techniques are indicated according to BMI and the patient’s
eating habits. Surgery for morbid obesity has proved to
improve quality of life and significantly reduce associated
co-morbidities.
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Rezumat

Obezitatea morbidd reprezintd o afectiune cronicd cu
etiologie multifactoriald definitd printr-un indice de masd
corporald (IMC) mai mare de 40kg/m?. Tratamentul
conservator al obezititii morbide s-a dovedit a fi ineficient.
Tratamentul chirurgical rimane singurul tratament eficient
cu rezultate bune pe termen lung. Indicatiile tratamentului
chirurgical sunt IMC>40kg/m?* si IMC >35kg/m? asociat cu
comorbidititi semnificative. Patru tipuri de interventie sunt
realizate astdzi in mod curent pentru tratamentul obezitatii
morbide: restrictive, malabsorbtive, combinate
(malabsorbtiv-restrictive) si de reducere a motilitatii.
Procedurile restrictive (banding gastric ajustabil si
gastroplastie verticald) oferd o scadere a excesului de greutate
de 44-68%, procedurile combinate (by-pass gastric) de 60-
70%, iar procedurile malabsorbtive (diversia biliopancreatici
cu sau fard switch duodenal) de 75-80%. Stimularea
intragastricd reprezinti metoda cea mai putin invazivi, dar
care produce cea mai micd scidere a excesului de greutate
(32%) in primii doi ani de la operatie. Bandingul gastric ofera
cele mai bune rezultate din punct de vedere al riscului si
beneficiilor. Astdzi toate aceste proceduri sunt realizate pe
cale laparoscopicid cu rezultate comparabile cu cele din
chirurgia deschisd. Rata mortalititii globale in centrele
specializate este sub 0,3%. Indicatia pentru o anumiti tehnicd
operatorie se face functie de valoarea IMC i de obiceiurile
alimentare ale pacientului. Chirurgia obezititii morbide a
dovedit o Tmbunititire a calitdtii vietii §i o reducere
semnificativd a comorbidititilor.

Introduction

Morbid obesity is a chronic disease of multi-factorial
aetiology which may be associated with a multitude of
medical, psychological and socioeconomic problems. The
condition arises from both hereditary and environmental
factors, including cultural and behavioural elements, which
interact to produce a metabolic state with specific
biochemical and hormonal abnormalities. Today, obesity can
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be considered as a medical as well as a social problem of
endemic dimensions, particularly when considering the 300
million obese people in the world (1). It is estimated that
between 2-7% of health spending in developed societies is
accountable to this problem (1). The issue is particularly
prominent in the United States where over 50% of the
population is overweight and 5% are morbidly obese (2). In
Western Europe, the incidence of obesity is rising, the
prevalence of obesity and morbid obesity being 6-11% and
0.2-0.3% respectively in France (3). In Great Britain, the rising
incidence has been noticed particularly among teenagers
and young people (4).

Morbid obesity is considered as the excess of fat tissue
with deleterious influences on health (5). The degree of
excess can be quantified using the body mass index (BMI)
which can be calculated as the subject’s weight over the
square of the subject’s height (kg/m?). The World Health
Organization (WHO) classifies obesity according to BMI
as follows: thin (malnourished)-less than 18.5; normal-
between 18.5 and 24.9; borderline (overweight)-between 25
and 29.9; obesity-more than 30. Obesity is further divided
into 3 categories (according to BMI): moderate-between 30
and 34.9; severe-between 35 and 39.9; morbid -more than 40
®).

Many studies have shown the consequences of obesity
on organ systems resulting in co-morbidities: hypertension,
atherosclerosis, coronary and cerebral vascular disease,
asthma, obstructive sleep apnea, osteoarthritis, type II
diabetes, hormone-dependent neoplasia, lipid metabolism
disturbance, colon cancer, gallstones, liver cirrhosis
dermatitis, psychological disturbances. Overall mortality
increases proportionally with body weight. The relative risk
of death for an obese person compared to a normal person
may be as high as 1.5, and for someone with a BMI of greater
than 35, the risk is 2.5 (6).

Obesity is also associated with social problems. The
World Health Organization regards obesity as one of the
social discrimination criteria (1). One study even showed
that overweight patients are discriminated by doctors (5).
Obesity can also be associated with marital and sexual
problems and therefore have a significant social impact on
the person’s life. Difficulty in schooling and employment
may also add compounding economical factors.

Treatment

There have been many treatments for obesity proposed
over the years. The National Health Institute of the United
States, after analyzing data from 394 randomized studies
and opinions from 24 internationally renowned experts,
published recommendations for the general principles of
managing obesity in the year 2000 (2). These
recommendations have been accepted as the gold standard
by many academics institutions around the world.

The management of morbid obesity is broken down into
three areas: life style change, medical treatment, surgery.
Although life style changes (diet, physical activity,

behavioral changes) and drugs have shown promising initial
outcomes, there is no evidence currently of their efficacy in
achieving significant long-term weight loss (2,7,8). Today,
this can only be achieved through surgery. Surgery may
therefore be considered as the first-line treatment in the
management of morbid obesity. The guidelines state that
operative treatment should be offered to patients with BMI
greater than 40 or to those with BMI greater than 35 with co-
morbidities associated with obesity (2,3,9). In the latter group,
the co-morbidity justifies the anesthetic risk. However,
experience has shown that a well motivated patient and a
multidisciplinary approach may be more important to
outcome than the strict exclusion criteria which have been
rejected year after year. Long term outcomes are the best in
those with a stable weight or those with weight increase
over the previous 5 years (3). There is no age limit for surgical
treatment although the decision should be carefully
contemplated by a multidisciplinary team when surgery is
offered to a teenager (3,10). For older patients, the balance
between risk and potential benefits must be carefully judged.

There are also specific contraindications to surgery
which must be well known in order to achieve long-term
good outcomes: psychiatric problems (schizophrenia, severe
depression, bulimia, high suicide risk); endocrine pathology
(thyroid and suprarenal problems as possible causes of
obesity which should be appropriately investigated before
surgery); alcohol and drug abuse; gastro-esophageal reflux
disease (this is a relative contraindication for gastric
banding); inflammatory disease affecting digestive system;
different types of tumors.

Surgical treatment is best offered after satisfying the
following conditions (3,9-11): surgical intervention should
be performed by an experienced surgeon in an adequate
environment; the hospital should be able to offer a multi-
disciplinary pre- and post-operative approach with patient
follow-up for life; the patient should be well informed about
the procedure and motivated; patient selection should be
performed by a multidisciplinary team composed of surgeon,
physician, psychiatrist and dietetician; post operative
follow-up regarding diet is compulsory.

Pre-operative assessment of the morbidly obese patient
is important. A careful medical history should be taken
paying particular attention to dietary habits. A full
cardiological examination is essential. Pre-operative
investigations should include a detailed endocrine profile,
upper gastrointestinal endoscopy, abdominal ultrasound
and respiratory function tests. Dietary habit assessment by
the dietician is fundamental in choosing the right surgical
procedure. Cholecystectomy should be planned in patients
with gallstones as weight loss is often accompanied by
complications from cholelithiasis. Prophylactic antibiotics
as well as prophylaxis for deep vein thrombosis should be
started pre-operatively.

There are four types of surgical intervention for morbid
obesity: restrictive procedures, procedures that interfere
with absorption, combination of the two, and mobility
reducing procedures.
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A. Restrictive procedures

These procedures aim to reduce gastric capacity to
between 15-20 cc, therefore creating a mechanical limitation
to alimentary ingestion as well as an earlier feeling of satiety.
There are two procedures used today: adjustable gastric
banding (AGB) and vertical banded gastroplasty (VBG).

Gastric banding consists of placing a silicon band
around the vertical portion of the stomach which divides
the stomach in two and creates a proximal gastric reservoir
ofabout 15 ml (Fig.1).

Fig.1 Adjustable gastric banding.

The band is connected to a device which is implanted
subcutaneously and allows infusion of the ring with normal
saline. This allows for the regulation of the dimension of the
evacuation inlet according to necessity. The greatest
advantage of AGB is its relatively simple application and its
reversibility. It does not alter the digestive anatomy and no
anastomosis is required. Metabolic disturbances are less
severe and weight loss and ingestion can be adapted to
individual needs. If the ring is removed, the stomach can
regain its pre-banding capacity. The surgical technique was
described in 1978 (12) and has become very popular
particularly since the 1990s following the advent of
laparoscopic banding which was well described by Belacew
et al. (13-16). Studies have showed an excess weight loss
(EWL) ranging from 38-47% in the first year, 47-52% in the
second year and 44-69% after 3-5 years (17-22). As with any
laparoscopic procedure, there is a learning curve with the
procedure. De Jong et al. (23) noticed a complication rate of
30% for the first 50 cases compared to 13% for the next 47.
Mortality following laparoscopic AGB (LAGB) is less than
0.17% and morbidity is between 2 and 10% (15,17-28). Most
frequently occurring complications are gastric reservoir
dilatation (4-18%), prolapse of the gastric wall through the
ring (2.2-10%), gastric obstruction at the level of the ring (2-
10%), defections of the filling system (4-10%) and gastric
erosion by the band (0.3-1.9%) (24-28). Majority of
complications can be managed by repeat laparoscopy and
either removing or replacing the band. Laparotomy is
necessary in the rare cases where a major complication such
as gastric reservoir necrosis has occurred. The efficacy of
LAGB in improving obesity-related morbidities and quality
of life has been demonstrated (19,30-34). The conversion
rate from LAGB varies between 1.7-2.7% (19-22,25,27).

AGB can lead to discomfort during solid food ingestion.
The technique can also be flawed through ingestion by the

patient of semi-liquid diets rich in calories. Sweet eaters
need a fundamental change in diet on top of surgery.

Today there are 2 types of gastric bands in use: LAP-
BAND™ (INAMED Health Bio-Enterics™, Santa Barbara,
USA) and Swedish adjustable gastric banding (SAGB™,
Obtech AG, ETICHON). Since 1993, over 80 000 bands have
been used globally, particularly in Europe in Australia. Only
the LAP-BAND has been approved for use in the United
States since 2001.

Vertical banded gastroplasty (VBG) was described by
Mason in 1982 (34) and was the most frequently utilized
procedure for the first-line treatment of morbid obesity. It
creates a vertical reservoir along the lesser curve of the
stomach using a linear stapler (Fig.2).

Fig.2 Vertical banded gastroplasty, Mason technique.

The gastric outlet is calibrated using a prosthetic band
or an unajustable silicon ring, which slows down gastric
evacuation therefore inducing satiety. VBG has similar
drawbacks to AGB in terms of solid food ingestion.
Generally, long-term EWL for restrictive procedures is lower
than for malabsorptive procedures. In 1994 Hess and Hess
(35) performed a VBG laparoscopically. Mason’s original
technique has evolved and currently, the most utilized
technique is the MacLean technique which completely
separates the reservoir from the greater curve (Fig.3) (36).

Fig.3 Vertical banded gastroplasty, MacLean technique.

EWL at 3-5 years for VBG varies between 30-63% (36-
38). Long term studies have shown decrease in success
over time (36,39,40). Balsinger et al. (39) studied long term
results from 70 patients operated and demonstrated that
only 20% maintained an EWL greater than 50%.

In a prospective randomized trial with 9 year’s follow-
up, Miller et al. (41) demonstrated that AGB was associated
with better outcomes than VBG. Out of 1011 patients, the
reintervention rate was 15.6% for VBG and 7% for AGB
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(p<0.0001) for long term complication. There were no
important statistical differences for weight loss, reduction
in co-morbidities or life quality improvement between the
two techniques.

B. Malabsorptive procedures

Jejuno-ileal bypass was the prototype of the
malabsorptive procedures, being utilized since 1953-1954
and dominating bariatric surgery for more than 20 years
(42,43). Although good results were achieved with this
procedure, it was abandoned because of complications
including protein malnutrition, electrolyte imbalance, kidney
stones and liver failure. The most commonly performed
intervention at present is the biliopancreatic diversion (BPD)
with or without duodenal switch (DS).

BPD was first introduced by Nicola Scopinaro in 1970
and consists of partial horizontal gastrectomy which
removes 90% of distal stomach. The duodenum is sectioned
proximal to the common bile duct and the duodenal stump is
closed. The small bowel is then sectioned and the stomach
is anastomosed with the last 250 cm of small bowel, the
biliopancreatic segment is anastomosed to approximately
50 cm proximal to the ileo-caecal junction. Scopinaro et al.
(44) reported very good results after analyzing 2316 patients
who underwent this procedure. The EWL was approximately
70% at 1 year and maintained in majority of cases for over 20
years.

Marceau et al. (45) in 1993 and Hess and Hess (46) in
1998 modified the Scopinaro procedure by performing a
vertical gastrectomy (sleeve gastrectomy) by taking out 2/3
of the stomach on the left to make a gastric tub along lesser
curvature. This meant that the pylorus was preserved and
the anastomosis was performed between the small intestine
and the proximal duodenum (Fig. 4) otherwise known as
BPD-DS. Sleeve gastrectomy lowers the parietal cell mass
with the intent of decreasing the risk of ulceration around
the duodeno-ileal anastomosis.
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Fig.4 Biliopancreatic diversion with duodenal switch.

With sleeve gastrectomy, EWL varies between 70-90%
depending on the length of the common segment and

100 cm and Hess (46) used 50-100 cm. The results were good
with 80% EWL at 18 months for both Marceau and Hess.
The most severely affected patients may benefit the most
from this procedure.

BPD-DS was first performed laparoscopically in 1990 (47).
The short term results are similar to those from open
procedures.

Complications following malabsorptive procedures
include diarrhea and malabsorption of calcium, proteins and
iron. The degree of malabsorption is related to the length of
the common segment where digestive enzymes act. Mal-
absorption can be counteracted by mineral supplements,
high protein diet and drugs to slow intestinal motility. The
DS has advantages as it is associated with a lower rate of
protein depletion as well as marginal ulceration (48).

Mortality with BPD is approximately 1% and morbidity
varies between 20-25% (44-49). The most frequently
occurring complications are internal hernia (10%), ulceration
(8-12%), intestinal occlusion (1%), wound infection (1%),
pulmonary embolism (0.5%) and deep vein thrombosis
(0.5%). In the long-term, anemia can occur in 5-40% of
patients and protein malnutrition in 8-12% (44-49).

C. Mixed procedures

Mixed procedures consist of combining a gastric
restriction procedure with a malabsorptive intestinal
diversion. The most commonly used intervention of this
type is the Roux-en-Y gastric bypass (RYGBP) considered
today the gold standard in morbid obesity surgery. Gastric
bypass was first introduced by Mason and Ito in 1967 (50).
The gastric restrictive element consists of a reservoir of
approximately 30 cm®. This is anastomsed in Y formation
with a jejunal loop at 50-150cm from the duodeno-jejunal
flexure. The width of the anastomosis should be
approximately 1 cm (Fig.5).
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Fig.5 Roux-en-Y gastric by-pass.

Biliopancreatic secretions reach the jejunal loop through
the anastomosis at the proximal part of the loop. The degree

alimentary limb. Marceau (45) used a common segment of of malabsorption is determined by the length of the two
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alimentary and biliopancreatic loops. Long term results from
RYGBP have shown an EWL of 60-70% at 5 years, 55-60% at
10 years, and 50-62% at 14 years (51,52). With RYGBP Poires
etal. determined a relatively increase in weight of 15% after
14 years, after that the weight seems to stabilize itself
(53).

In 1996 Wittgrove and Clark (54) performed RYGBP by
the laparoscopic approach. The learning curve for this
procedure is however longer and more difficult than other
procedures as proven by the many technical complications
which can occur during the first part of the experience (54-
57). Compared to open surgery, the laparoscopic approach
is associated with more complications from anastomotic
leakage and internal herniation (58). The major advantage is
the lower rate of wound infection and incisional hernia. For
an experienced surgeon, the operative time is about 90
minutes (59,60).

Morbidity following RY GBP varies between 3-20% (54-
61). Higa et al. (61) reported in a series of 1500 patients a
complication rate of 14.8%. Important early complications
include pulmonary embolism (3-4%) and gastro-intestinal
fistula (5.6%). Late complications include anastomotic
stricture (10%), incisional hernia (24%), anastomotic
ulceration (10%) and bowel obstruction (3%) (52-60). It
should also be noted that RYGBP results in dumping
syndrome as the pylorus is excluded from the digestive tract.
Furthermore anaemia can occur secondary to iron and
vitamin B12 malabsorption.

The mortality rate after RY GBP is between 0.1-2.5% (52-
60,62-69). Hospital stay is between 4-8 days.

For patients with a very high BMI, some authors propose
shortening of the common segment and lengthening of
jejunal loop in order to increase the extent of malabsorption.
Over a 7-year period, Torres et al. (70) operated on 45
superobese patients with excess weight of more than 100kg
using two different lengths of Roux loop. For loops of 150
cm and 75 c¢cm, the EWL reported was 64% and 50%
respectively after 2 years.

Two-stage procedures

Treatment of patients with BMI over 60 is a significant
challenge and good results are hard to obtain due to
difficulties in maintaining long term weight loss and the
higher associated morbidity and mortality rates. Gagner et
al. (71) reported a mortality rate of 6.25% and morbidity rate
of 38% for patients with BMI greater than 65 who underwent
BPD-DS compared to 0% and 8.3% respectively, for patients
with BMIunder 65.

A two-stage laparoscopic approach may be considered
in these patients to allow for a simpler procedure to be
performed initially to lower the patient’s weight and
anesthetic risk followed by a larger definitive procedure.
For example, a sleeve gastrectomy can be initially performed
around a 60 French bougie following which a second
intervention is performed after 6-12 months when weight
loss has stopped. This second procedure can be RYGBP or
BPD-DS. The preliminary results after 21 months from Regan
et al. (72) are encouraging.

D. Gastric electric stimulation

Gastric electric stimulation (GES) is a new type of
treatment for morbid obesity. Cigaina and others (73,74)
performed experimental studies on pigs to show that through
electric stimulation of the gastric wall, eating habits can be
modified to decrease intake. GES is a safe minimally invasive
technique which is currently under evaluation.
Approximately 500 patients have had this treatment so far
and there have been no major complications or deaths
(75).

GES is performed by the laparoscopic placement under
endoscopic control of two submucosal electrodes in the
proximity of the gastro-oesophageal junction and lesser
curve, which are connected to an impulse generator, which
is placed in the abdominal wall and is controlled externally.
The procedure is simple and does not require any sections,
gastric dissections or anastomoses and is therefore
associated with shorter operative time and hospital stay of
less than 24hrs (75,76).

Exactly how GES works is not yet fully understood
although intake may be reduced through gastric motility
inhibition or through a direct effect on the central nervous
system and the hormones which regulate satiety and appetite
(76).

Results from trials in different centers showed a
significant EWL of 32% at 24 months. All implants were
successful. The European Multi-Center Study performed
between January 2002 and December 2003 reported on 69
patients with a BMI of41 an EWL of 15.8 +£2.3 at 3 months,
17.8+2.6 at 6 months, 21£3.5 at 10 months and 21+£5 at 15
months (77). There were no complications during or after
the operation. There were 7 gastric perforations observed
endoscopically during the procedure. One patient required
re-operation for a retained needle. For 19 patients, appetite
was lowered and satiety improved. For 19 patients, the blood
ghreline levels did not rise despite the weight loss.

Many publications have shown improvements in obesity-
related co-morbidities following morbid obesity surgery (78-
83).In 1976, Gordon and Kennel (Framingham study) reported
that following surgery for obesity, 50% of patients were
cured of type Il diabetes, hypertension and deranged lipid
metabolism while 24% showed significant improvements
(78). Dixon reported improvements of obstructive sleep
apnea (33). In many patients, surgically induced weight loss
can correct hypertension, sleep apnoea, type Il diabetes,
gastro-oesophageal reflux, varicose veins, urinary
incontinence, sexual hormonal imbalance (women),
pseudotumor cerebri and degenerative joint disease (78-
83). Alvarez et al (79) report lowering of blood pressure,
McGregor (81) reports of improvements of asthma, and
Amaral et al (82) report the reversibility of benign intra-
cranial hypertension following morbid obesity surgery.

Quality of life (QoL) is greatly improved after surgery in
morbidly obese patients through improved life expectancy
and increased physical activity (84-87). Weiner et al. (30)
noticed improved QoL in 92% of patients. Miller (88) found
adirect relation between QoL and BMI. Furthermore, a subs-
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tantial improvement has been demonstrated after a BMI
reduction of only Skg/m*

Today, the Bariatric Analysis and Reporting Outcomes
System (BAROS) is the most accepted method of QoL
evaluation related to surgical treatment. The BAROS
assessment scores encompass weight loss (-1 point for
weight gain to +3 points for 75-100% EWL) and QoL
evaluation (-3 minimum to +3). There is 1 point loss for
complications and 1 point loss for reinterventions. A 7-9
score is an excellent outcome, 4-6 is good, 1-3 is satisfactory
and -3-0 is treatment failure.

The BAROS score for laparoscopic morbid obesity
surgery shows a significantly better outcome for RYGBP
compared to AGB (80% vs. 71%) (89). BPD is the most
efficient procedure to induce weight loss and the BAROS
score indicates good, very good and excellent results for
92% of these patients (90). Hell et al. (68) reported very
good and excellent results for 84% of patients who underwent
ABG and 93% of patients who underwent RYGBP. On the
same series of patients, the best scores in comorbidity
improvements was achieved with VBG (2.57) and AGB (2.48),
while RYGBP scored poorly (1.9).

Today, there are no randomised studies comparing these
three techniques (except VBG versus RYGBP) and long term
results (over 5 years) are scarred. One-year studies show an
EWL of45% for ABG, 61% for VGB and 68% for RY GBP. For
BPD with or without DS, the EWL is generally over 70% at
one year (40,91,92).

AGB is associated with fewer complications but also
with the lowest EWL compared with other techniques. BPD
has the highest rate of complications but has the best long
term EWL. RYGBP is between these two in terms of operative
risks and long-term outcomes.

Conclusions

Surgery is the most effective treatment for morbid obesity
and its associated life-threatening and degenerative
complications. The aim of morbid obesity surgery is to obtain
the greatest possible long-term EWL with the lowest
possible surgical risk. Non-surgical treatments are generally
not effective. Today, the accepted and practiced procedures
include ABG, VBG, RYGBP, and BPD with or without DS.
EWL at 3-5 years varies between 44-68% for restrictive
procedures, 60-70% for RYGPB and 75-80% for
malabsorptive procedures. VBG seems to have comparable
or better results compared to AGB. Morbid obesity surgery
can improve QoL and lower co-morbidity. The laparoscopic
approach has advantages over open surgery in terms of
peri-operative morbidity, hospital stay and postoperative
recovery. The learning curve, however, is long and difficult.
The technique used depends on the BMI and the eating
behavior (sweet eaters or not). Malabsorptive techniques
should be reserved for the patients with the highest BMI
and numerous co-morbidities because of long term efficacy.
GES is a new, minimally invasive technique, with a minimal
morbidity and mortality, which still needs evaluation.
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