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Abstract

Long-term studies have shown conservative methods tineffective in the treatment of morbid
obesity. Surgical approaches are divided into riestre, malabsorptive, combined restrictive and
malabsorptive and motility-reducing procedures. aagscopic implantation of an adjustable gastric
band is an efficient restrictive measure for tragtthe majority of patients with this condition.elh
adjustable gastric band enables weight loss and fotake to be adjusted to the individual patient's
needs. Eighty to ninety percent of these patiesnisexpect to lose 55% - 70% of their excess weight.
Vertical banded gastroplasty is losing ground amdimg restrictive options. Preliminary experience
with this technique is encouraging but the longrteesults are disappointing when assessed by the
standard criteria. Gastric bypass is gaining grounceurope and has been established as a starjdard
procedure in USA. This operation is estimated twvjte 70% - 80% excess weight loss and to afford
better quality of life than restrictive procedur@he biliopancreatic diversion with a duodenal shjt
combines a sleeve gastrectomy with a duodenoileatcls to achieve maximum weight Igss.
Consistent excess weight loss between 70% and 80f2hieved with acceptable decreased long-
term nutritional complications. The laparoscopicpapach is a surgical technique with optimpm
benefit and minimal morbidity, especially in sumdrese patients. Intra-gastric stimulation is the
least invasive surgical procedure available. Howeiteprovides lowest excess weight loss in 32% in
the first two years after the operation. Providedesy recommendations are observed, laparosgopic
operations for obesity have a fairly low risk. Timertality rate in centres with experienced statf is
less than 0.3%. Currently, surgery offers the an@ple treatment option with long-term weight lpss
and maintenance for the morbidly obese. There isimgle operation that is effective for all patie

Key words Morbid obesity, bariatric surgery, adjustable gastrbanding, gastric bypass,
biliopancreatic diversion, duodenal switch, implaiole gastric stimulation.
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| zvledek

Konzervativho zdravljenjeiezmerne debelosti se je v dolgtmdh Studijah izkazalo kot slabo
uspesno. Kirursko zdravljenje lahko razdelimo natriltivne, malabsorbcijske, kombinirane
restriktivno-malabsorbcijske metode in metode,rkanjSujejo motiliteto prebavnega trakta.
Laparoskopska vstavitev nastavljive zelod preveze (gastric banding) je uspeSna restrigivn
metoda za zdravljenjéezmerne debelosti. Nastavljiva zetod preveza omoga individualng
prilagajanje izgube telesne teze in vnosa hranadskl z bolnikovimi potrebami. ZmanjSapje
cezmerne telesne teze za 55 - 70% lahk&agujemo pri 90% teh bolnikov. Vertikalno bandazapn
gastroplastika izgublja svoj pomen glede na resink metode. Preliminarne izkusnje so bile
ohrabruj@e, dolgoréni uspehi, ocenjevani po standardnih merilnih, pabdi slabi. Obvodne
operacije (gastric bypass) pridobivajo svoj pomen zgravljenju ¢ezmerne debelosti v Evropi,
medtem ko so v ZDA ze standardno zdravljenje. &roperaciji prtakujemo zmanjSanjéezmerne
telesne teze za 70 do 80%, ob tem pa boljSo kakdiralgenja teh bolnikov kot pri restriktivnih
metodah. ZmanjSanjgeezmerne teze za 70 do 80% se pri tej metodi dosbzem pa so prisotne tudi
sprejemljivi manjSi nutricionistni zapleti. Laparoskopski pristop pri omenjeni @tini metodi s¢
je izkazal za zelo uspeSnega z optimalnimi rezut@tavljenja in minimalnimi zapleti, Se zlasti pri
skrajno debelih bolnikih. Intragastna stimulacija je najnovejSa invazivna kirurSka odet vendar je
izgubacezmerne teze s to metodo najmanjSa in znasa lev32%h dveh letih po operaciji.
Ce upostevamo pripoéda o varnem operiranju, je laparoskopsko zdraydjefezmerne debelosti
varno z razmeroma nizkim tveganjem. Stopnja smtirsteh metodah je v centrih z izkuSen|mi
ekipami manj kot 0,3%. Trenutno lahko le s kirundkimetodami dolgor&no in uspesno zdravimo
c¢ezmerno debelost, seveda pa ni nobena operativitalanespesna pri vseh bolnikih.

Kljuéne besede. Cezmerna debelost, kirur§ko zdravljenje, badatikirurgija, nastavljiva Zelédal
preveza, obvodne operacije, intrag&siai stimulacija.

Morbid obesity is a chronic, lifelong, multi- extremely obese individuals (6,7).

factorial, congenital disorder characterised by

excessive_fat deposits and _associated medi?@urgical Options

psychological, physical, social and economiC

problems (1). Etiological factors include theélThe number of gastrointestinal surgeries
involvement of hereditary, biochemical, horperformed annually for morbid obesity increased
moneal, environmental, behavioural, health arftom about 16 in the early 1990s to about
cultural elements. Extreme forms of obesity ar£03,000 in 2003 (Figure 1). Minimally invasive
hardly likely to respond to diet, behaviourakurgery or laparoscopic procedures have made
therapy or medication (1). Obesity is directlynroads into almost every surgical discipline. Thei
correlated with type Il diabetes and cardiodse has markedly increased since the beginning
vascular disease (2,3). Non-surgical treatmera$ the 1990s due to on-going improvements in
for morbid obesity have relapse rates of up taperative techniques. Vertical banded gastroplasty,
90%, irrespective of the choice of conservativgastric bypass and biliopancreatic diversion are
treatment (1,3). As early as 1991, the U.Swow performed laparoscopically (8-10). The
National Institute of Health issued a statemeifperations most amenable to laparoscopic
recognising the known lack of success witkechniques are adjustable gastric banding and
conservative forms of treatment, noting thaRoux-en-Y gastric bypass.

operations to constrict or bypass the stomach

were justified for fully informed and consentingj i ;

patients and constituted an acceptable risk (4,L—l>51.dlcatlonS for surgery

Safe and effective surgical treatment increas@s body mass index (BMI = body weight in
the life expectancy and quality of life forkilograms divided by body height in metres
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squared) of 40 or over constitutes clinical obesigbout the operative procedure, possible compli-
requiring medical treatment. Surgical treatment mations, warning signs and symptoms, and post-
considered justified if desired by the patient anadperative follow-up.

accepted by the surgeon as indicated. Patients

with a BMI of 35 - 40 should be considered fOPre-operative procedure

surgical treatment if they are suffering from

associated conditions that would be likely tén addition to routine patient history taking and
improve as a result of weight loss (1,4,5). physical examination, proper management of
The patient should have a BMI of 40 kg/mr endocrinological disorders is required. Internist
more, i.e. 45 kg or more above ideal weighexamination by a specialist, an ultrasound scan of
according to a body weight table depending dhe abdomen and spirometry are recommend-ed
physical constitution (a BMI of 40 correspond®y the anaesthetists in this centre. Gallstones, if
approximately to 45 kg overweight in relation tgresent, should be removed at the same time,
ideal weight with average height). If the BMI isbecause gallstone complications are frequent
between 35 and 40 kgfmfi.e. less than 45 kg with intensive weight loss (11). A routine chole-
above ideal weight), the risk of a proposedystectomy is not necessary in gastric bypass and
operation needs to be justified by the presencereftrictive procedures (12). The patient sees the
a serious medical problem that could banaesthetist with the test results a few days
substantially improved by weight loss. A highljbefore the operation. Dietary counselling and a
motivated patient and an interdisciplinarysychological diagnosis of eating disorders are
treatment approach are more influential on thgssential to determine the procedure appropriate
outcome than strict exclusion criteria that arter the patient. It is also highly advisable thag t
rejected repeatedly year after year. The follow-ypatient has compressive stockings fitted by the
to the fitting of an adjustable gastric bandyard nurse before admission to the ward to
including band adjustment, psychological carerevent deep vein thrombosis. On the day of
and dietary counselling, constitues a major paktimission, the patient should bring documents
of the treatment. The operation should never lsenfirming that the cost will be reimbursed by
performed unless proper follow-up is assurethe health insurance fund. This department’s
Further recommendations issued by the Americ@olicy is to obtain informed consent from the
Society for Bariatric Surgery (ASBS) and theatient well before the date of the operation.
International Federation of Surgery for Obesity

(IFSO_) state that a centre should ha\_/e .S“ff'c'.eF‘eri-operative care

experience in open and laparoscopic intestinal

surgery. Furthermore, it should have access tdUalike many other types of surgery, the operation
suitable infrastructure of trained dieticiansfor obesity represents the first stage of treatment
psychologists, well-motivated nursing staff andRegular check-ups and active patient compliance
if possible, a self-help group. The appropriatare essential for a successful outcome. A prophylac
equipment, such as examination couche¢ single dose of antibiotics and low-molecular-
operating tables, hospital beds and instrumemnsight heparin are recommended. On the day of
should be available in case conversion froitthe operation, the patient is allowed to sip some
laparoscopy to open surgery is required. Petea or water. On day 1 post-operatively, the diet
operative monitoring facilities are also necessamun-in phase begins after an oral Gastrografin X-
It goes without saying that the surgeons shoutdy has been taken. If possible, the patient should
have appropriate training and experience. Thee given another dietary counselling session
first interview with the patient for obtainingbefore the first band adjustment. Further checks
his/her informed consent takes time and imay vary depending on the particular operation,
extremely important. The success of this type aihd are adjusted to meet the individual patient’s
operation depends, more than almost any otheeeds. Table 1 summarizes the recommended
on the level of the patient's co-operation angost-operative management at this department.
compliance. The patient needs to be fulliNote that the follow-up of patients with morbid
informed about obesity as a disorder, as well abesity is comparable to that for oncology patients
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Gastric bypass (RYGBP) or greater efficiency. Supplements of vitamins A,
D, E and B12, as well as of folic acid and

The gastric bypass procedure was described galcium are obligatory.

the literature as a treatment for morbid obesity as

early as 1967 by Mason and Ito (Mason & Ito 1{%_ ) ) i )

The introduction of laparoscopy surgery led to thgiliopancreatic diversion /

development of many new procedures, althougiyyodenal switch (BPD/DS)

the principle of the gastric bypass remained the o S
same. The concept of the gastric bypass is thide basic principle of the procedure is similar to
the gastric pouch and the malabsorption effect 8fat of the biliopancreatic bypass. Scopinaro,
the Roux-en-Y anastomosis with an 80- to 12@0vho developed the procedure, reports the largest
cm long limb will cause a feeling of fullnessexperience with a biliopancreatic bypass. The
Between 1993 and 1999, Wittgrove and ClarRrocedure, performed in a series of 2,241 patients
(13) performed over 500 laparoscopic gastric bgluring a period of 21 years, afforded a mean
pass procedures. The stomach is transected wigrmanent reduction of approximately 80% of
a linear stapler (3.5 mm-staples, 45 mm londlpe initial excess weight (20) (Figure 6). The
forming a proximal gastric pouch. The Roux-enduthors report that during the first three to four
Y limb is brought to the upper abdomen eithghonths after the operation the patients have
behind the colon and stomach with an incision gecreased appetites related to the dumping
the base of the mesentery of the transverse col§iidrome. Scopinaro, Marinari, and Camerini re-
or is placed in an antecolic position. The end-t¢orted similar early results with the laparoscopic
side anastomosis of the remaining part of tHechnique (21).

stomach is accomplished by a hand-sewn methddle duodenum is divided between the stomach
with a circular stapler (13), or with an anastormosfind the bile ducts, diverting pancreatic juice and
technique that uses a linear stapler, side-to-sidile. The duodenal stump is then closed. Ninety
as described by Lonroth (14). Figure 2 demonpercent of the stomach is removed. The small
strates an example of a laparoscopic Roux-eniytestine is divided, and using this separated
gastric bypass with an antecolic, antegastri@testina| section a new connection is created to
circular stapled gastro-jejunostomy. The enterd?e open end of the duodenum. The remaining end
entero anastomosis is usually accomplished usififjthe small intestine is re-attached approximate-
a linear stapler. ly 30 inches from the colon. This biliopancreatic
The average weight loss resulting from a gastrg@gment now carries the digestive enzymes and
bypass is 60% - 70% of the excess weight afteile. Food and digestive juices mix in the final
five years (Figure 7), and 55% - 60% after tephort 30-inch section of the intestine. Baltasar et
years. This result is expected to be achieved By (22), and Feng and Gagner (23) described a
90% of patients (15,16). A comparative studigparoscopic variant of the biliopancreatic bypass,
(16) carried out at this institution showed thaihe duodenal switch procedure (Figure 2). Instead
greater weight loss and a better quality of lifef a distal gastrectomy, a "sleeve” gastrectomy is
were obtained with this technique than with gone along the vertical axis of the stomach,
vertical banded gastroplasty or the adjustabR¥eserving the pylorus and the initial segment of
gastric band. The complications specific to thigle duodenum. The latter is then anastomosed to
operation include: anastomotic leakage in 0.5% segment of the ileum to create the alimentary
to 9%, marginal ulcer in 45% to 16%, long-terngégment. Preservation of the pyloric sphincter is
micronutrient deficiencies of B12, folate and irofflesigned to be more physiological. The sleeve
in up to 73%, weight regain in long-term follow-gastrectomy decreases the volume of the stomach
up studies, and a mortality rate of 0.1% to 2.5%0d reduces the parietal cell mass with the intent
(9-11,13-18). Higa et al. reported a total complic®f lowering the incidence of ulcers at the
tion rate of 14.8% in a series of 1,500 consecutigiélodeno-ileal anastomosis. However, the basic
patients (19). The laparoscopic gastric bypass i®&nciple of the procedure is similar to that oé th
viable alternative to traditional open technique®iliopancreatic bypass; i.e., producing selective
It is equally safe and can be performed with equélalabsorption by limiting food digestion and
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absorption to a short common ileal segment. Thate and zero mortality in patients with a BMI of
potential for metabolic complications exists wit0-64 (26). RYGBP has become the most widely
this procedure. Patients undergoing the duodeneled bariatric procedure in the United States. It
switch procedure require long-term medicgbrovides good weight loss results in properly
follow-up and regular monitoring of fat-solubleselected patients, and carries no risk of
vitamins, vitamin B-12, iron and calcium levels. malnutrition associated with BPD-DS. We
Marceau et al. (24) reported on 465 patients wittelieve that a two-stage operation is a reasonable
a duodenal switch procedure compared to 2%pproach for the super-super obese patient,
patients who underwent the biliopancreatic bypasalowing for both procedures to be done lapa-
In addition to the preservation of the duodenumgscopically. It is important to note that these
the common segment was elongated to 100 crmasults are preliminary and were obtained after a
The authors noted similar weight loss in the twB1-month follow up (27). The patients underwent
groups. The duodenal switch group showed the first-stage laparoscopic sleeve gastrectomy,
lower incidence of metabolic abnormalities, sucthich included removal of the greater curvature
as protein malnutrition, which prompted reversaif the stomach from the angle of His to the distal
of the procedure in 1.7% of those undergoingntrum, creating a gastric tube over a 60-french
biliopancreatic bypass vs. only 0.1% after thbougie. Six to 12 months after the restrictive
duodenal switch procedure. The excess weightocedure, when the weight loss plateaued, the
loss ranged from 70% to 90%, depending on tlpatients had a second-stage BPD-DS or RYGB.
length of the common segment and alimentafyhis management algorithm requires two major
limb. The biliopancreatic diversion with duodendlaparoscopic operations under general anaesthe-
switch combines a sleeve gastrectomy with |a, but allows for a simpler procedure when the
duodeno-ileal switch to achieve maximum weighgatient is most at risk with a BMI of >60, and a
loss. Consistent excess weight loss of 70% safer definitive weight loss operation after a
80% is achieved with acceptable decreased lorgignificant drop of his/her BMI (27). A sleeve
term nutritional complications. The super-obesgastrectomy is a relatively uncommon bariatric
patient (BMI >50 kg/m?) with a higher entryprocedure, but a similar operation, called the
weight derives most benefits from a procedufdagenstrasse and Mill procedure, has already
affording a higher mean excess weight loss. Thyained wide acceptance (28,29).

laparoscopic approach to this procedure has

created a surgical technique with optimum ben&/ertical banded gastrop|asty (VBG)

fit and minimal morbidity, especially in the ) _
super-obese patient (25). Vertical banded gastroplasty is a purely non-

adjustable restrictive procedure, and has been
“ " recently performed laparoscopically (30,31). The

TWO'Stage procedures ( sleeve upper stomach near the oesophagus is stapled
gastrectomy and RYGB or vertically for about 2.5 inches (6 cm) to create a
DS/BPD) smaller stomach pouch. The outlet from the

pouch is restricted by a band or ring that slows
Surgical treatment of super-super obese patieti® emptying of the food and thus creates the
with a BMI of >60 kg/m2 has been a significanteeling of fullness (Figure 4). MacLean and
challenge, and consistent results were difficult tolleagues reported staple-line perforations in
obtain in these patients. In addition to |es48% of patients; 36% of these underwent re-
consistent long-term weight loss, the super-supeperation (32). Preliminary experiences are
obese patient also has higher peri-operatiemcouraging (33) but the long-term results of
morbidity and mortality associated with oneVBG are disappointing when assessed by the
stage bariatric procedures. Gagner et al. reportstdndard criteria. (34)
a 38% major complication rate and a 6.25% prospective non-randomized 9-year follow-up
mortality rate associated with a one-stagetudy demonstrated the advantage of the adjust-
laparoscopic BPD-DS in patients with a BMI ofable restrictive procedure, i.e. the adjustable
> 65, compared to an 8.3% major complicatiogastric band (AGB). (34). The overall re-
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intervention rate for long-term complications irpatient selection and inter-disciplinary follow-up
1,011 patients was 15.6% for the VBG and 7%hanagement are some key factors. Trouble-free
for the AGB group (p<0.0001). There was nobanding requires experience and practice. De
statistically significant difference between AGBJong et al. report a re-operation rate of 30% in
and VGB in terms of weight loss, reduction ohis initial 50 patients, and a significant reduntio
co-morbidity and improvement of quality of life.of 13% for the next 47 (50). Elmore et al. report
VBG was performed at this institution from 197hat the largest number of complications occurred
to 2001, when it was abandoned because ofim the first 25 patients (51). Angrisani and
significantly higher long-term complication rate. colleagues (52) report "disappointing results" of

initial laparoscopic operations. Table 2 gives a
Adjustable gastric band (AGB) summary of complications. In the literature,

weight loss is defined as a drop of a preoperative
Early experience with the LAP-BAND ® systemBMI of 43-46 to a BMI of 28-32 postoperatively.
made by Bioenterics (Inamed Corp., USA) gainethe target of a 50% -60% reduction of excess
in Europe, led to repeated modifications of theeight is attainable (36, 41-58). Belachew et al.
technique and resulted in great improvements {86) demonstrated that 80% of their patients had
outcome (30-39). Similarly to the adjustabléost 60% of their excess weight. As documented
gastric band (AGB), the so-called Swedish barty O'Brian et al. (43), the excess weight loss was
(SAGB®, Obtech AG, ETHICON), which makes51% in the first year, 58% in the second, 61% in
a smaller pouch, significantly reduced the posthe third and 68% in the fourth year postopera-
operative complication rate (35-48). The AGB isively. Studies with a follow-up of over five years
a 12-mm-wide soft silicone band with an elasticonfired long-term weight loss. A prospective
balloon that can be inflated by injectionstudy conducted at this department found no
according to individual need. The band is fittedifference in weight loss and complication rate
around the upper part of the stomach, dividing ltetween LAP banding and SAGB after a 4-year
into two sections: the smaller part above the baffallow-up period (58). Top priority is given to the
with a capacity of about 15-20 ml (pouch), an@revention of complications, which are divided
the larger part below the band (Figure 5). Thato peri-operative and late. Thorough training
constriction is called a stoma. The technique aihd an inter-disciplinary approach are essential to
gastric banding is as follows: the site of incisiothe success of treatment. We believe that the
is determined at the small curvature using laparoscopically implanted AGB, either the LAP-
calibration balloon positioned in the stomach. ABAND System® or the SAGB®, is an efficient
this site, a 0.5- to 1-cm window is placed closetleatment method for patients with morbid
to the cardia. The fenestration is continued alormdpesity. It obviates the need for open surgery on
the posterior wall of the gastro-oesophage#iie stomach or small intestine, leaving their
junction up to the angle of His. Another so-callednatomy and digestive physiology intact. Long-
pars flaccida technique starts at the medial edggm metabolic complications are not anticipated.
of the right crus of the diaphragm after incisioWeight loss and food intake can be adjusted to
of the pars flaccida of the lesser omentunmdividual patient needs. A 60% to 70% excess
dissecting to the angle of His. Tunnelled suturingeight loss can be expected in 80% to 90% of
Is required to prevent band slippage and to ensyratients. As compared to other procedures, this
that the fundus does not slide under the band. Weethod makes it much easier for the surgeon to
also recommend gastropexy in addition to themove the band and restore the original
stomach wall suture (fundus sutured to the legituation. It may appear difficult during the learn
side of the diaphragm) (Figure 5). The AGBng phase, yet once it has been mastered it proves
makes it possible for the surgeon to alter thte be a fairly simple and low-risk operation
stoma diameter. As with all laparoscopic procesrovided that all safety recommendations are
dures, the technique has a learning curve that aalmserved. Gastric banding is therefore a relative-
vary quite substantially, and requires about tHg safe and efficient treatment for morbid obesity,
same level of skill as laparoscopic Nissen fundand it is promising to become an important
plication (49,50). Good surgical training, carefusurgical option in most of these patients.
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Gastric pacemaker Gastro-intestinal stimulation for weight Ioss_in
morbid obesity is one of the least invasive
In experiments on pigs in 1995, Cigaingurgical techniques available. Many more studies
discovered that electrical stimulation of thef eating habits and quality of life will be
stomach wall resulted in characteristic patterns aecessary before the effectiveness of IGS relative
gastric peristalsis in both directions (59). Ao other treatment methods for morbid obesity
further pig study demonstrated that stimulation @fan be definitively established. Whether the high
the stomach wall influenced the animals’ eatingbsts (about three times higher than the material
habits. Animals whose stomach wall had beeatbst of an adjustable gastric band) will be
stimulated ate less. Weight loss is attributed {gstified by outcome remains to be determined by
lower absorption of food or absorption in the guurther studies.
(60) (Figure 7).
In February 2000, a randomised, placebo-controllsﬂ/ : _ L
double-blind trial was launched in the U.S.A. an elght loss and co mOI‘bIdIty
Europe to determine the clinical effectivenesSurrently, surgery offers the only viable
and safety of the Transcend Implantable Gastrigatment option with long-term weight loss and
Stimulator (IGS). The system consists of twenaintenance for the morbidly obese. Reduction
electrodes, which are introduced into the stomaeii a pre-operative BMI of 43-46 to a BMI of 28-
wall with a needle. A wire connects the elec32 postoperatively is reported in the literature. A
trodes with a 60 x 40 x 10.3-mm stimulatortarget of a 50-60% reduction of excess weight is
which is implanted below the left costal arch in achievable. Studies with a long term follow-up of
subcutaneous pouch, and is programmable fraswer five years confirmed the maintenance of
outside. A suitable site is selected on the stomaalkeight loss after obesity surgery (Figure7). A
wall in the gastro-oesophageal transition regioprospective study done at this department has
The electrodes are placed in a strictly intra-murghown that 80% of associated diseases have
position. The needle entry and exit points shoukslther improved or resolved completely only
be 2.5 cm apart and are marked with electrocautetiyree years after vertical banded gastroplasty,
The electrodes are then introduced under gastemfjustable gastric banding and Roux-en-Y gastric
scopic control to prevent perforation of theéyypass (17). Morbid obesity is associated with a
stomach wall. The probe is secured proximallarge number of health risks (64). Studies have
with two PDS sutures and distally with a clipproduced evidence of a significant reduction of
(Figure 6). The conductor wire is then taken tblood sugar, cholesterol levels and blood pressure
the outside and connected there to the stimula@®en with a modest weight loss of "only" 10%
system (61). Investigation in over 500 patientsfter surgical treatment. The improvement in co-
world wide has shown IGS to be safe and free aforbidity is in direct proportion to weight loss
long-term complications. With refinements irafter gastric banding. In 50% of patients, the
patient selection and device application, thassociated disease (diabetes, high blood pressure,
weight loss results have been steadily improvingjslipidaemia) resolved after only one year, with
(62). The IGS may someday become a reliabignificant improvement in a further 24% (64).
and safe surgical option for weight loss. N®@ixon et al (65) reported that 17 months after
serious post-operative or late complications haveatment normal blood pressure (RR < 140/90)
been observed with the method. Among thgas observed in 83% of hypertensive patients
implants in Austria, two patients required78/88). Dixon et al (65), who studied the effects
tightening of the connection between the wiren 48 consecutive patients with reflux disease
and the stimulator. This was done under loc@GERD) and gastric banding, found that 76% of
anaesthesia in day surgery (63). Current results®@ERD patients were symptom free only three
trials in all the centres show a significant excesgeeks after the operation. The effect was directly
weight loss of 32% after 24 months with dinked to the banding system rather than weight
stimulator. All IGS implantations have beeross. Examination of 32 patients with bronchial
successful, and there have been no lifasthma 12 months after banding revealed a
threatening or fatal complications (59-63). significant improvement of this condition in all
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of them (100%) in terms of attack rategexamined: self-esteem, physical well-being, social
medication requirements, hospitalisation aneklationships, work, and sexuality. Each of these
physical stress (66). qguestions offered five possible answers, which
Dixon et al (66) reported a reduction of sleewvere given + or - points according to a scoring
apnoea and a significant improvement of olkey. The Bariatric Analysis and Reporting
structtive airways disease in patients with th@utcome System (BAROS), developed by Oria
LAP-BAND® system. and Moorehead (76) has become the accepted
Similar results were published by Alvarezassessment method for quality of life and
Cordero et al (67). Nine of ten patients in tjheitreatment outcome after bariatric surgery. The
study needed no medication for hypertensioBAROS assessment score covers weight loss
and six of 11 no longer needed oral antidiabeticddrom -1 for weight increase to +3 for 75-100%
Sleep apnoea resolved in all patients who ha&tcess weight loss), co-morbidity (from -1 for
suffered from this disorder before the operatiodeterioration to +3 for completely resolved) and
(69). Reduction of co-morbidity as a result othe quality of life questionnaire (self-esteem,
significant weight loss due to adjustable gastrgghysical activity, social contacts, job satisfaatio
banding and gastric bypass has been confirmedsiexuality - (+3 max. and -3 min.). Points are lost
many publications (64-71). If the patient fails tdor complications (1 point) and re-operation (1
lose weight quickly enough, complications, suchoint). A score of 7-9 points is thus excellent, a
as band slippage or leakage, should be ruled @abre of 4-6 points good and a score of of 1-3
before referring the patient to the psychologigtoints satisfactory, with -3 to O points indicating
and dietician. failed treatment. The health status and quality of
In most patients, surgically induced weight loskfe assessment after surgery for obesity is
will improve hypertension, type Il diabetes meflitu summarised in Table 3 (75). Favretti et al report
sleep apnea, obesity hypoventilation syndromen excellent and good results in 48% of patients
gastroesophageal reflux, venous stasis diseag#th the 170 LAP-BAND® system (74). The
urinary incontinence, female sexual hormonfailure rate in this group was 10%. Klaiber et al.
dysfunction, pseudotumor cerebri, pains due teported a 3.9% failure rate in his patients with
degenerative joint diseas, and will improve selthe SAGB® system (55). Thanks to the adjust-

image and employability. ability of the band system, in female patients the
stoma can be adjusted to assure a normal
Qua“ty of life pregnancy if this occurs (77). Patients rate the

_ _ o success of adjustable gastric banding very highly
Severe obesity has been associated with disordegef to weight loss, reduction of comorbidity and
eating, impaired quallty of life and decreaseﬁlnprovement of qua“ty of life (78)
physical activity. Quality of life is significantl The overall BAROS assessment of laparoscopi-
improved in morbid obesity patients (72-75)¢ally implanted gastric banding, band assisted
both in terms of life expectancy (76), physicajastroplasty and gastric bypass shows a signi-
activity and satisfaction (72). According to afjcantly higher rate of excellent results for the
analysis by Weiner et al (73), quality of lifegastric bypass compared to gastroplasty (80% vs.
improves significantly in 92% of patients. In one7194)(16). Biliopancreatic diversion (BPD) is the
of our studies we have shown a direct Corre|atiq-ﬂost effective bariatric procedure in terms of
between quality of life and BMI (7). Moreover,yeight loss. The BAROS score revealed good, very
statistically significant improvements in all areagood and excellent results in 92% of patients
of life (social contacts, physical activity, self-(79),
confidence, and sexuality, working and familyn the case of surgery failure, Orlistat® (Roche
life) were demonstrated after a BMI reduction Otomp.) could be a good option as an adjuvant
5 (7). The Moorehead-Ardelt Quality of Lifemedical therapy (73), especially in patients with
Questionnaire (75) was originally developed as|gwer weight loss due to surgical complications.
dlseas_e-specmc instrument to measure posthronic diseases and poor psycho-social
operative outcomes of self-perceived quality Gfinctioning associated with obesity often lead to
life in obese patients. Five key areas wefgnsiderable functional impairment and loss of
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working capacity. The Swedish Obese Subjectmtreated obesity (82-83). Safe and effective
(SOS) study showed that the length of sick leawirgical methods increase life expectancy and
and the rate of disability retirments are nearlynprove quality of life in patients with extreme

doubled in obese subjects compared to the genermatess weight. Operations for massive obesity,
population (81). This five-year prospective studwhich have been developed over the last 40
indicated that surgical treatment results in ygears, are based on malabsorption or gastric
decrease in sick leave and disability retiremenéduction, or a combination of both. These opera-

rates in the obese population (81). tions are being extended into the laparoscopic
realm. Surgery has been found to be the only way
Conclusion leading to sustained significant weight loss, with

) reversal of co-morbidities and rehabilitation, and
Surgery for obesity has proved to be the mogfith an acceptable complication rate in the
effective option for preventing Ilfe-threatenlngnajority of these patients. The most obese
complications and serious degenerative problemgtients are the ones who benefit the most, but

associated with morbid obesity, which ighey are also the highest risk. (84).
indicated by the ineffectiveness of non-surgical

treatment methods and high risk associated with

Tablel

Postoperative care provided in this institute. VGERrtical banded gastroplasty, AGB - adjustable
gastric banding, IGS — implantable gastric stimatgtGBP - gastric bypass.

Key: Vv - recommended( - not essentialV/[] optional

Optional and if needed at any time: psychologicainselling, dietary advice, and therapeutic physica
exercise and self-help groups

Timing Therapy VBG | AGB | IGS | GBP
Day 1 postop.| X-ray v v a v
Day 7-8 Check during suture removal v v v v

X-ray O 0 v O
Week 4-6 Check-up 0 v O v
Dietary advice v v O O
Adjustment (optional) O v v 0
Programming 0 v v O
X-ray (if with adjustment) 0 Vv 0 0
3 months Check-up 0 v v O
Adjustment, programming (optional O v 0 0
X-ray (if with adjustment) O v v O
3-9 months Check-up v v v v
Adjustment, programming (optional O v v 0
X-ray (if with adjustment) O v 0 O
Sonography (to exclude gallstones) v v 0 V
Once a year Check-up (BAROS) v v v v
Adjustment, programming (optional O v v 0
X-ray O v O O
Sonography (to exclude gallstones) v v v v
General treatment:
Vitamin supplements (A, D, B12, calcium etc.) v/O v/O ] v
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Table?2

Complications with the adjustable gastric band §8%-

Complications: Incidence (%)

Perioperative complications
Fatalities 0-21
Stomach wall lesion 0-35
Pneumothorax 0-0.2
Haemorrhage 05-20

Late complications
Pouch dilatation with/without band slippage 0-134
Erosion 0-4.6
Port or band system complications 0.5-10.4
Wound infection 0-7.7
Motility irregularities (clinically manifest) 0-15

Practice Points

» Surgery is now considered to be the most effectigg of reducing weight and maintaining
weight loss, and is indicated in morbidly obese (BM40) and severely obese (BMI > 35)
subjects with comorbidity.

* Adjustable gastric banding, Roux-en-Y gastric bgpdsliopancreatic diversion / duodenal
switch and the use of certain laparoscopic teclescare among the procedures considered
effective.

* Surgery should be undertaken only by experiencegesas in an appropriate clinical setting
which incorporates expert medical surveillancegasdo ventilator facilities and the support
of a multi-disciplinary team.

* Weight reduction surgery has been reported to ingror resolve several comorbid
conditions, such as sleep apnea and obesity-assdigpoventilation, glucose intolerance,
frank diabetes mellitus, hypertension, and serpid kbnormalities.

» Liposuction of unwanted subcutaneous fat depotbeing used extensively for cosmetic
reasons but offers no medical benefit in termsoemorbidity associated with obesity.

Research Agenda

» Patient selection criteria for different operatprecedures have to be determined
* The “gold standard” surgical procedure has nobgein found

* There is a lack of comparative studies of barigiracedures

» Significance of two-stage procedures in high-rigkdiopulmonary patients
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Figure 1
Estimated Number of Bariatric Operations perfornmethe United Stated, 1992-2003. Data from the
American Society for Bariatric Surgery

Figure 2

Laparoscopic Roux-en-Y gastric bypass.
Example of the laparoscopic antecolic circular
stapled gastro-jejunostomy and a side-to-side
enterostomy.

Figure 3
Duodenal switch procedure
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Figure 5
Adjustable gastric banding. Tunnelled sutures to
prevent slipping of the band or of the stomach

Figure 4
Vertical banded gastroplasty

4

Figure 6
Implantable gastric stimulation (IGS). The leadaesured proximally with two PDS sutures, and

distally with a clip
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VBG — Vertical Banded Gastroplasty 65% EWL
AGB - Adjustable Gastric Banding 69% EWL
5 IGS — Intragastric Stimulation 32% EWL
GBP — Gastric Bypass 77% EWL
BPD — DS — Biliopancreatic Diversion, Duodenal Switch 80% EWL

Figure 7
Excessive weight loss in % after different bar@procedures

Literature

1.

2.

Council on Scientific Affairs. Treatment of
obesity in adults. JAMA 1988; 260: 2547-51.
Segal L, Carter R, Zimmet P, The Cost of
Obesity, The Australian Perspective,
PharmacoEconomics 5 (Suppl. 1): 1994, 45-52.
Martin LF, Hunter S, Lauve R, O’Leary JP.
Severe Obesity: Expensive to Society,
Frustrating to Treat, But Important to Confront,
Southern Medical Journal, 1995, 88, 9, 895-902.
National Institute of Health, Health Implications
of Obesity, 1985, 59.

National Institute of Health Consensus
Statement, Gastrointestinal Surgery for Severe
Obesity, 1991, 9: 1.

Finigan KM, Martin LF, Robinson AF, Roth N.,
Improvement In Quality of Life One Year After
Gastric Lap-Bant, Obesity Surgery, 1997; 7,
281.

Miller K, Mayer E, Pichler M, Hell E. Quality-
of-Life Outcomes of Patients with the LAP-
BAND® Versus Non-Operative Treatment of
Obesity. Preliminary Results of an Ongoing
Long-term Follow-up Study, Obesity Surgery,
1997, 7: 280.

Chua Ty, Mendiola RM Laparoscopic vertical
banded gastroplasty: the Milwaukee experience.
Obes Surg 1995; 5: 77-80.

10.

11.

12.

13.

14.

9. Wittgrove AC, Clark GW, Schubert KR

Laparoscopic gastric bypass, Roux-en-Y:
technique and results in 75 patients with 3-30
months follow-up. Obes Surg 1996; 6: 500-4.
Cleator IGM, Litwin D, Phang PT, Brosseuk DT,
Rae AJ Laparoscopic ileogastrostomy for morbid
obesity. Obes Surg 1994; 4: 358-60.

Sugerman HJ; Brewer WH; Shiffman ML; et al.
A multicenter, placebo-controlled, randomized,
double-blind, prospective trial of prophylactic
ursodiol for the prevention of gallstone formation
following gastric-bypass-induced rapid weight
loss. Am J Surg 1995; 169 : 91-6.

Miller K, Hell E, Lang B, Lengauer E. Gallstone
Formation Prophylaxis After Gastric Restrictive
Procedures for Weight Loss: A Randomized
Double-Blind Placebo-Controlled Trial. Ann
Surg 2003; 238: 697-702.

Wittgrove AC, Clark GW. Laparoscopic Gastric
Bypass: A five year prospective study of 500
patients followed from 3 to 60 months. Obes
Surg 2000: 233-9.

Lonroth H, Dalenbéack J, Haglind E., Lundell L,
Laparoscopic Gastric Bypass. Surg Endosc 1996:
10: 636-8.

15. Pories WJ, MacDonald KG, Jr, Morgan EJ,

Sinha MK, Dohm GL, Swanson MS, et al.
Surgical treatment of obesity and its effect on
diabetes: 10-y follow-up. Am J Clin Nutr 1992;
55 (2 Suppl): 582-5.

Endoscopic Rev, Val. 10, No. 24, October 2005

85



ENDOSKOPSKA REVIJA

ENDOSCOPIC REVIEW

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Sugerman HJ, Kellum JM, Engle KM, Wolfe L, 29.

Starkey JV, Birkenhauer R, et al. Gastric bypass
for treating severe obesity. Am Clin Nutr 55 (2
Suppl): 560-6.

Hell E, Miller K, Moorehead MK, Samuels N.
Evaluation of health status and quality of life
after bariatric surgery: Comparison of standard
roux-en-Y gastric bypass, vertical banded
gastroplasty and laparoscopic adjustable gastric
banding. Obes Surg 2000; 10: 214-9.

MacLean LD, Rhode B, Forse RA, Nohr C.
Surgery for Obesity — An Update of a

Randomized Trial. Obes Surg 1995: 8: 145-53. 32.

Higa KD, Ho T, Boone KB. Laparoscopic Roux-
en-Y gastric bypass: technigque and 3-year
follow-up. J Laparoendosc Adv Surg Tech A.
2001; 11: 377-82.

Scopinaro N, Adami GF, Marinari GM, Gianetta
E, Traverso E, Friedman D, Camerini G,
Baschieri G, Simonelli A. Biliopancreatic
diversion. World J Surg. 1998; 22: 936-46.
Scopinaro N, Marinari GM, Camerini G.
Laparoscopic standard biliopancreatic diversion:
technique and preliminary results. Obes Surg.
2002; 12: 362-5.

Baltasar A, Bou R, Miro J, Bengochea M, Serra
C, Perez N. Laparoscopic biliopancreatic
diversion with duodenal switch: technique and
initial experience. Obes Surg 2002; 12: 245-8.

Feng JJ, Gagner M. Laparoscopic biliopancreatid6.

diversion with duodenal switch. Semin Laparosc
Surg. 2002; 9: 125-9.
Marceau P, Hould FS, Simard S, Lebel S,

Bourque RA, Potvin M, Biron S. Biliopancreatic 37.

diversion with duodenal switch. World J Surg.
1998; 22: 947-54.

Kim WW, Gagner M, Kini S, Inabnet WB, Quinn
T, Herron D, Pomp A. Laparoscopic vs. open
biliopancreatic diversion with duodenal switch: a
comparative study. J Gastrointest Surg. 2003; 7:
552-7.
Ren CJ, Patterson E, Gagner M. Early results of
laparoscopic biliopancreatic diversion with
duodenal switch: A case series of 40 consecutive
patients. Obes Surg 2000; 10: 514-23.

Regan JP, Inabnet WB, Gagner M, Pomp A.
Early Experience with Two-Stage Laparoscopic
Roux-en-Y Gastric Bypass as an Alternative in
the Super-Super Obese Patient. Obes Surg 2003;
13: 861-4.

Johnston D, Dachtler J, Sue-Ling HM et al. The
Magenstrasse and Mill operation for morbid
obesity. Obes Surg 2003; 13: 10-6.

30.

31.

33.

34.

35.

38.

39.

40.

Sue-Ling H. Surgical management of morbid
obesity. In: Cuschieri A, Giles GR, Moosa AR,
eds. Essential Surgical Practice. London:
Butterworth-Heinemann 1995: 1036-44.

Hess DW, Hess DS. Laparoscopic Vertical
Banded Gastroplasty with Complete Transection
of the Staple-Line. Obes Surg. 1994; 4: 44-6.
Natalini G, Breccolotto F, Carloni G, Calzoni L.
Laparoscopic adjustable vertical banded
gastroplasty: a new method for treatment of
morbid obesity: preliminary experience. Obes
Surg. 1999; 9: 55-6.

MacLean LD, Rhode BM, Forse RA. Late results
of vertical banded gastroplasty for morbid and
super obesity. Surgery. 1990; 107: 20-7.
Verselewel de Witt Hamer PC, Hunfeld MA,
Tuinebreijer WE. Obesity surgery: discouraging
long term results with Mason's vertical banded
gastroplasty. Eur J Surg. 1999; 165: 855-60.
Miller K, Elisabeth Héller, E. Hell. Restrictive
procedures in the treatment of morbid obesity —
vertical banded gastroplasty vs. Adjustable
gastric banding. Zentralbl Chir 2002: 127; 1038-
42.

Belachew M, Legrand M, Jaquet N.
Laparoscopic placement of adjustable silicone
gastric banding in the treatment of morbid
obesity: an animal model experimental study.
Obes Surg 1993; 3: 140.

Belachew M, Legrand M, Vincent V, Lismonde
M, Le Docte N, Deschamps V. Laparscopic
Adjustable Gastric Banding, World Journal of
Surgery, 1998; 22, 955-63.

Doherty C, Maher JW, Heitshusen DS.
Prospective Investigation of Complications,
Reoperations, and Sustained Weight Loss with
an Adjustable Gastric Banding Device for
Treatment of Morbid Obesity, Presented:
Digestive Disease Conference, Washington D.C.,
May 1997.

Fox SR, Fox K, Hyun K. The Adjustable Silastic
Gastric Band versus the Vertical Banded
Gastroplasty: 7-year Outcomes, Obesity Surgery,
8, 1998, 379.

Favretti F, Cadiere GB, Segato G, Bruyns G, De
Marchi F, Himpens J, Foletto M, Lise M.
Laparoscopic Adjustable Silicone Gastric
Banding: Technique and Results, Obes Surg
1995; 5: 364-71.

Alvarez-Cordero R, Castillo-Gonzalez A,
Ramirez-Wiella G, Aragon-Viruette E. Lessons
Learned after 2 years LAP-BAND experience,
Obes Surg 1998; 8: 395.

86

Endoscopic Rev, Vol. 10, No. 24, October 2005



ENDOSKOPSKA REVIJA

m £

N

DOSCOPIC REVIEW

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

Berrevoet F, Pattyn P, Hesse UJ, de Hemptinne54.

B. Retrospective Analysis of Laparoscopic
Gastric Banding Technique: Short and Mid-term
Follow-up, ObesSurg 1998; 8: 361.

Chelala E, Cadiére GB, Favretti F, Himpens J, 55.

Vertruyen M, Bruyns J, Maroquin L, Lise M.
Conversions and Complications in 185
Laparoscopic Adjustable Silicone Gastric
Banding Cases, Surgical Endoscopy, 1997; 11,
268-71.

O’Brian P, Brown W, Smith A, McMurrick PJ,
Stephens M. Prospective Study of a
Laparoscopically Placed, Adjustable Gastric
Band in the Treatment of Morbid Obesity. British
Journal of Surgery, 85, 1999, 113-8.
Belva PH, Takieddine M, Lefebvre JC,
Vaneukem P. Laparoscopic LAP-BAND
Gastroplasty: European Results, Obes Surg 1998;
8: 364.

Forsell P, Hallberg D, Hellers G Gastric banding
for morbid obesity: Initial experience with a new
adjustable band. Obes Surg 1993; 3: 369-74.
Forsell P, Hellers G. The Swedish adjustable

gastric banding for morbid obesity — Nine year 60.

experience and a four year follow-up of patients
operated with a new adjustable band. Obes Surg
1997; 7: 345-51.

Forsel P, Hellers G, Hell E. The swedish
adjustable gastric banding (SAGB) for morbid
obesity — weight loss, complications, pouch
volume, and stoma diameter in a four-year follow
up. Acta Chir Austriaca 1998; 30: 161-5.
Catona A, La Manna L, Forsell P. The Swedish
Adjustable Gastric Band: Laparoscopic

Technique and Preliminary Results. Obes Surg 63.

2000; 10: 15-21.

Belva PH, Takieddine M, Lefebvre JC,
Vaneukem P. Laparoscopic LAP-BAND
Gastroplasty: European Results, Obesity Surgery,
8, 1998, 364.

De Jong JR van Ramshorst B. Re-interventions

after Laparoscopic Gastric Banding. Obes Surg 65.

1998; 8: 386.

Elmore U, Restuccia A, Perrotta N, Polito D, De
Leo A, Silecchia G, Basso N. Laparoscopic
Adjustable Silicon Gastric Banding (LASGB):
Analyses of 64 Consecutive Patients, Obes Surg
1998; 8: 399.

Angrisani L, Lorenzo M, Santoro T, Nicodemi O,67.

Da Prato D, Ciannella M, Persico G, Tesauro B,
Follow-up of LAP-BAND Complications, Obes
Surg 1998; 8: 384.

Dargent J. Laparoscopic Adjustable Gastric
Banding: Lessons from the first 500 Patients in a
Sinle Institution. Obes Surg 1999, 9: 446-52.

56.

57.

58.

59.

61.

62.

64.

66.

68.

Favretti F, Cadiere GB, Segato G, De Marchi F
et al. Lap-band for the treatment of morbid
obesity. A 6-year experience of 509 patients.
Obes Surg 1999; 9: 327.

Klaiber Ch, Metzger A, Forsell P.
Laparoskopisches gastric banding. Chirurg 2000;
71: 146-51.

Miller K, Hell E. Laparoscopic adjustable gastric
banding: a prospective 4-year follow-up study.
Obes Surg 1999; 9: 183-7.

Stieger R, Thurnheer M, Lange J. Morbid
obesity: 130 consecutive patients with
laparoscopic gastric banding. Schweiz Med
Wochenschr 128: 1239.

Miller K, Hell E. The adjustable silicone gastric
band (Lap-Band) versus the Swedish adjustable
gastric band (SAGB) — a prospective randomized
study. Obes Surg 1999: 9: 329.

Cigaina V, Pinato GP, Rigo V, Bevilacqua M,
Ferraro F, Ischia S, Saggioro A. Gastric
peristalsis control by mono situ electrical
stimulation: A preliminary study. Obesity
Surgery 1996; 6: 247-9.

Cigaina V, Saggioro A, Rigo V, Pinato GP,
Ischia S. Long-term effects of gastric pacing to
reduce feed intake in swine. Obesity Surgery
1996; 6: 250-3.

Miller K, Implantable electrical gastric
stimulation to treat morbid obesity in the human:
operative technique. Obes Surg 2002; 12: 17S-
20S.

Shikora SA. Implantable gastric stimulation for
the treatment of severe obesity. Obes Surg. 2004;
14: 545-8.

Miller K, Elisabeth Hdéller, E. Hell, Intragastric
Stimulation (IGS) for the Treatment of Morbid
Obesity. Zentralbl Chir 2002: 127; 1049-54.
Gordon T, Kannel WB. Obesity and
Cardiovascular Disease: The Framingham Study,
Clinics in Endocrinology and Metabolism, 1976;
5: 367-75.

Dixon JB, O'Brien PE. Gastroesophageal Reflux
in Obesity: The Effect of LAP-BAND®
Placement.Obes Surg 1999, 9, 527-31.

Dixon J B, Chapman L, O’'Brien P. Marked
Improvement in Asthma after LAP-BAND®
Surgery for Morbid Obesity. Obes Surg 1999; 9:
385-9.

Alvarez-Cordero R, Ramirez-Wiella G, Aragon-
Viruette E, Toledo-Delgado A. Laparoscopic
Gastric Banding: Initial Two Year Experience.
Obes Surg 1998; 8: 360.

O’Brian P, Brown W, Smith A, Chapman L,
Kotzander A, Dixon J, Stephens M. The LAP-
BAND provides effective control of morbid

Endoscopic Rev, Val. 10, No. 24, October 2005

87



ENDOSKOPSKA REVIJA

m ENDOSCOPIC REVIEW

69.

70.

71.

72.

73.

74,

75.

76.

77.

78.

79.

80.

81.

obesity — a prospective study of 350 patients
followed for up to 4 years, Obes Surg 1998 ; 8:
398.

MacGregor AMC. Effect of surgically induced
weight loss on asthma in the morbidly obese.
Obes Surg 1999; 3: 15-21.

Amaral JF, Tsiaris W, Morgan T, Thomson WR.
Reversal of benign intracranial hypertension by
surgically induced weight loss. Arch Surg 1987;
122: 946-9.

Pories WJ, MacDonald KG, Jr, Morgan EJ,
Sinha MK, Dohm GL, Swanson MS, et al.
Surgical treatment of obesity and its effect on
diabetes: 10-y follow-up. Am J Clin Nutr 1992;
55, 2 Suppl): 560-66.

Miller K, Hell E, Schoen E, Ardelt E. Quality of
Life Outcome of Patients with the LAP-BAND
vs Vertical Banded Gastroplasty: Results of a
Long-term Follow-up Study.Obes Surg 1998; 8:
359.

Weiner R, Wagner D, Datz M, Bockhom H.
Quality of life outcome after laparoscopic gastric
banding.Obes Surg 1999; 9: 336.

Favretti F, Cadiere GB, Segato G, Busetto L, et
al Bariatric Analysis and Reporting Outcome
System (BAROS) Applied to Laparoscopic
Gastric Banding Patients. Obes Surg 1998; 8:
500-4.

Moorehead MK, Ardelt-Gattinger E, Lechner H,
Oria HE. The validation of the Moorehead-
Ardelt Quality of Life Questionnaire Il. Obes
Surg. 2003 Oct;13(5): 684-92.

Oria HE, Moorehead MK. Bariatric Analysis and
Reporting Outcome System (BAROS).Obes Surg
1998; 8: 487-99.

Martin LF, Finigan KM, Rabner JG, Greenstein
RJ. Adjustable Gastric Banding and Pregnancy.
Obes Surg 1997; 7: 280.

Doldi SB, Micheletto G, Lattuada E, Zappa MA,
Surgical Procedure for Morbid Obesity: Our 20
Years’ Experience. Obes Surg 1997; 7: 294.
Marinari GM, Murelli F, Camerini G, Papadia F,
Carlini F, Stabilini C, Adami GF, Scopinaro N. A
15-year evaluation of biliopancreatic diversion
according to the Bariatric Analysis Reporting

Outcome System (BAROS). Obes Surg 2004; 14:

325-8.

Miller K, Hell E. Orlistat Treatment after Failure
of the Adjustable Gastric Band System. Obes
Surg 1999; 4. 333.

Narbro K, Agren G, Jonsson E, Larsson B,
Naslund I, Wedel H et al. Sick leave and
disability pension before and after treatment for
obesity: a report from the Swedish Obese

82.

84.

Subjects (SOS) study. Int J Obes Relat Metab
Disord 1999; 23(6): 619-24.

Drenick EJ; Bale GS; Seltzer F; Johnson DG.
Excessive mortality and causes of death in
morbidly obese men. JAMA 1980; 243(5): 443-5.

83. Wadden TA. Treatment of obesity by moderate

and severe caloric restriction. Results of clinical
research trials. Ann Intern Med 1993; 119: 688-
93.

Robert Steinbrook R. Surgery for severe obesity.
N Engl J Med 2004; 350(11): 1075-9.

88

Endoscopic Rev, Vol. 10, No. 24, October 2005



