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1.1

INTRODUCTION

1.1.1

How was weight loss surgery developed?

Obesity has been an epidemic problem in most developed countries for several
years and is gaining significance in emerging economies such as Asia, especially east
1
Asia. Obesity is associated with co-morbidities that are responsible for a shorter life
2
3
expectancy and for more than 2.5 million deaths per year worldwide. There is
substantial evidence that surgery is the only treatment that is effective in the long
4
term for morbid obesity. Interesting parallels exist between the evolution of overall
surgical techniques and the evolution of surgical treatment for obesity.
The obese patient creates a challenge for the surgeon. The adipose mass is located both subcutaneously and intraperitoneally and constitutes a considerable
obstacle to surgical access to the target organs. Furthermore, the fatty infiltration of
tissues makes them fragile and thereby hampers their manipulation. Surgical techniques must account for these conditions.
Considering the limited technological assets at the time, the first surgical weight
loss procedures were designed to be relatively easy from a technical standpoint in
order to reduce complications while still reducing caloric intake. Surgeons focused
on accessible areas in the abdomen, avoiding the high epigastrium, which is relatively inaccessible, especially in obese patients. Therefore, the first weight loss operations ignored the stomach and took advantage of the fact that caloric intake is
directly related to the absorptive bowel surface exposed to food. This phenomenon
was noted after incidental subtotal small bowel resections in humans were observed to cause a substantial reduction in fat and (to a lesser extent) protein ab5
sorption.
The first bariatric procedures consisted of bypassing or even resecting large
parts of the small bowel. The first bariatric surgery ever recorded was performed by
6
AJ Kremen in 1954 and consisted of an intestinal bypass. The surgery was based on
his experiments in dogs showing that resection of the distal 50% of the small bowel
7
resulted in malabsorption and weight loss. In the face of rather poor long-term
8
weight loss of the intestinal bypass, Payne in 1963 tried to radicalize the procedure
by performing intestinal bypasses that joined the proximal jejunum to the colon.
This latter technique was short-lived because it caused intractable diarrhea and
electrolyte imbalances. In 1969, Payne therefore turned again toward jejuno-ileal
bypass with an end-to-side jejuno-ileostomy performed only 15 cm proximal to the
9
ileocecal valve.

11

The Jejuno-Ileal Bypass with end-to-side
anastomosis (1969)

It was quickly apparent that the end-to-side technique would not produce the ex10
pected results. The reason was that bowel fluids refluxed in a cephalad direction
into the absorption-eager ileum, minimizing weight loss. To prevent this reflux,
11
Scott in 1971 performed an end-to-end anastomosis between the jejunum (30 cm
distal to the ligament of Treitz) and the ileum (20 cm proximal to the ileocecal
valve). The distal end of the jejunum was oversewn, and the proximal end of the
ileum was anastomosed to the colon.

The Jejuno-Ileal Bypass with end-to-end
anastomosis (1971)

Although vitamin B12 absorption was found to be severely impaired with the endto-side technique, this result was not observed with the termino-terminal anasto12

12

motic technique .Long-term weight loss however still was not satisfactory, mostly
because the small bowel adapts after the procedure with spontaneous macroscopic
13
lengthening and microscopic villus hypertrophy. In addition, the long-term metabolic effects of this type of bypass surgery were often disastrous, mainly because of
a marked loss of minerals and fat-soluble vitamins via stool. Moreover, the loss of
bile salts combined with low plasma albumin levels can exhaust hepatic cholesterol
14,15,16
synthesis, possibly resulting in cirrhosis, liver failure and death.
17
In an effort to improve clinical outcomes from jejuno-ileal bypass, Scopinaro
developed a revised weight loss procedure he first performed in man in 1976. In this
operation, the intestinal bypass is less radical, but weight loss is still ensured by an
“ad hoc” gastric resection that consists of an antrectomy. Scopinaro established the
minimal (ad hoc) bowel length that, in conjunction with this stomach resection,
18
provides significant weight loss without endangering plasma protein levels. He
called this procedure the biliopancreatic diversion (BPD).

The Scopinaro Biliopancreatic
Diversion (1976)

This combination constituted a milestone in obesity surgery.The concept of addressing the stomach, rather than just the small bowel to achieve weight loss was how19
ever not new, having been introduced in 1966 by Mason. Mason’s initial procedure was called gastric bypass (GB) and was based on experiences with partial gastrectomy for ulcer disease, a procedure that usually resulted in substantial weight
loss. At the time, the rather rudimentary operation consisted of a horizontal transection of the proximal stomach and a loop gastro-enterostomy.

13

The Mason “loop” Gastric Bypass
(1966)

However, by 1979, Mason had all but abandoned the GB procedure because of its
disastrous results at that time, with 100% postoperative mortality being reported
20,21
before 1975.
Consequently, proximal stomach dissection was for a long time considered
technically challenging and hazardous in obese individuals.
1.1.2

Advent of mechanical stapling

At the same time as newer attempts at weight loss surgery were undertaken, a
significant evolution had taken place in the surgical world with the introduction of
mechanical stapling devices. Invented in the Soviet Union, these tools were intro22,23,24
duced to the western world by Ravitch.
These devices allowed surgeons to
operate on parts of the body that formerly had proven inaccessible for safe resection and suturing, including the cardia in obese individuals.
Aided by the new stapling devices, Mason was able to fine-tune his procedures.
With the linear stapler, he performed a gastric partitioning.The philosophy behind
30
gastric partitioning had been described by Gomez: food is retained for some time
in the upper part of the stomach, creating a sensation of fullness that ultimately
leads to the ingestion of fewer calories. Gomez’ horizontal stomach partitioning was
25
however shortlived because of the tendency for the greater curvature to dilate.

14

The Gomez Horizontal Gastric
Partitioning (1979)

Conversely, Mason created a vertical, small (14 cc) pouch located at the uppermost
part of the lesser curvature of the stomach. This pouch was connected to the distal
stomach, rather than to a bowel loop, by a small “stoma”. The lesser curvature
clearly had less of a tendency to dilate, unlike the stoma. Stoma dilation caused
26
weight regain and required reinforcement of the stoma with foreign materials,
27
such as polypropylene mesh. Reinforcement of the stoma completed the proce28
dure and gave it its popular name: the vertical banded gastroplasty (VBG).

The Undivided Vertical Banded
Gastroplasty with reinforced “stoma”
(EEA = circular) (1981)

Alternatively, when a silastic ring was used for stoma reinforcement, the procedure
29
was called the silastic ring vertical gastroplasty (SRVG). This method constituted a
true volume-reducing procedure that usually did not create vitamin, mineral or
31
other dietary deficiencies.

15

Along with further advancements in surgical technique, alternatives and improvements to the original technique of gastric partitioning were pursued and implemented. Rather than partitioning the stomach by simple stapling, as proposed by
40
Gomez and Mason, a technique that was prone to recanalization, MacLean performed stapled transection of the stomach.

The Divided Vertical Banded
Gastroplasty (MacLean) (1981)

Despite the advantages of gastric partitioning in terms of unwanted side-effects,
proponents of the gastric bypass stood by their belief that patients could evade
gastric restriction by simply eating more frequently or by ingesting high-calorie food
and drinks. More drastic measures were needed, such as re-routing the normal food
pathway. The new surgical staplers had proven to significantly reduce the morbidity
of the stomach surgery and to allow for reconstructions similar to Mason’s gastric
partitioning combined with a Roux-en-Y anastomosis, merely to avoid biliary re32
flux. Quite logically, this procedure was named the Roux-en-Y Gastric Bypass
(RYGB). The anastomosis was approximately 0.9 cm wide to prevent weight re33
gain.

16

The Undivided Roux-en-Y Gastric Bypass
(1979)

This new gastric bypass procedure with complete transection of the stomach was
the ultimate refinement of the initial gastric partitioning and proved to be more
34,35
efficient.
By the early 1980’s, the RYGB had become the standard operation for
36
surgical treatment of morbid obesity.

The Divided Roux-en Y Gastric Bypass
(1980)

The RYGB proved to be safer than the JIB that connects the proximal jejunum with
37
the distal ileum. Consequently, some patients benefited from conversion of a JIB
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38

into an RYGB, but this operation was associated with substantial morbidity. Subsequently, failed gastroplasties were revised to RYGB as well. At the time, however,
39
the procedure, although effective, was still judged to be notably difficult. Nevertheless a trend was set to convert one construction to another in case of lack of
success or in case of severe side-effects
At the same time, in an effort to make weight loss surgery better accessible and less
40
permanent, attempts were made to use foreign material to engirdle the stomach
41
without altering its anatomy. Based on the research of Angelchick who had designed a circular prosthesis that, wrapped around the upper pole of the stomach,
aimed at treating gastro-esophageal reflux disease (GERD), several investigators
extrapolated that concept to caloric restriction and performed what was called the
42
“band gastroplasty”.

The Adjustable Gastric Band (AGB)
(1985)

In 1985, at the annual American College of Surgeons meeting in New Orleans, Kuz43
mak showed the preliminary results of the first truly reversible and adjustable
bariatric procedure. He looped an inflatable band around the upper pole of the
stomach and achieved adjustability by connecting the bellow of this silastic band
system to a subcutaneous chamber that was easily accessible for puncture and
filling with fluid. The adjustable gastric band (AGB) was born. Reversibility was theoretically acquired because the device could be removed like a “belt”, theoretically
without harming the patient’s anatomy. In addition to this benefit, the most significant advantage of the Kuzmak adjustable band gastroplasty was its simplicity and
ease of performance.
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Concomitantly, in a different part of the world, another group of surgeons developed a similar procedure. They used a softer band with a larger bellow, but the
44
principle of the “Swedish Band” (SAGB) was the same as that of the Kuzmak
band.The Swedish surgeons declared that the technique was efficient and safe with
a reoperation rate of only 4%.
1.1.3

Advent of laparoscopic weight loss surgery

At the same time as these new developments in bariatric surgery, a technical advancement had unfolded that would revolutionize the practice of surgery: minimally
invasive or laparoscopic surgery. An upgrade of the original technique of directvision laparoscopy to videolaparoscopy suddenly expanded the applicability of lapa45
roscopic procedures to general surgery. In 1987, the Frenchman Mouret performed the first officially recorded laparoscopic cholecystectomy, a technique that
46
was soon to be adopted by surgeons in the United States and numerous countries
around the world. The surgical community initially stipulated many contraindications to laparoscopic surgery, one of which was morbid obesity. However, thanks to
the work of pioneers from across the globe, it soon became evident that videolaparoscopy represented a completely new way of operating with a wide array of applications, including bariatric surgery.
The most significant conceptual change from conventional surgery to modern laparoscopic surgery consisted of the interposition of a video screen between the surgeon and the patient. This development markedly improved the visual acuity of the
surgeon, and it allowed virtually all areas in the abdominal and thoracic cavities to
be visualized, regardless of how remote the area is or how thick the abdominal wall
and perivisceral fat are, as in obese patients. Specially designed long instruments, in
turn, assured adequate reachability. Consequently, obesity surgery became one of
the most popular (instead of one of the rarest) applications of laparoscopy.
In addition to better access and enhanced vision, laparoscopy provides other specific advantages in obesity surgery.
- Laparoscopy significantly reduces the number of postoperative incisional herni47
48
as, which are a common postoperative complication after “open” weight loss
surgery. Additionally, class I evidence shows that laparoscopy induces fewer ad51
hesions and decreases the incidence of bowel obstruction.
- Especially in obese patients, laparoscopic surgery is associated with reduced
49,52
pain,
a shorter hospital stay and a quicker return to normal activity compared to open techniques.
- The laparoscopic approach is less invasive and benefits physiologically fragile
obese patients by inducing less stress, decreasing the cardiopulmonary burden
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-

-

-

and minimizing blood loss. Laparoscopy allows for faster patient mobilization
postoperatively. This translates into a reduced risk of pulmonary embolism and
50
atelectasis, which are two significant complications of obesity surgery.
Importantly, laparoscopy is an excellent diagnostic tool in the case of complications after bariatric surgery. When perioperative complications arise in the
21
obese patient, the classic clinical signs of acute abdomen usually are lacking.
Early diagnosis is usually difficult to achieve in an obese patient using only the
usual investigational tools. The bore of a typical computerized tomographic (CT)
scanner often is too small to accommodate an obese individual. However, a
52
quick second look is “easily achieved” by laparoscopy.
A considerable advantage of the laparoscopic approach, especially in obesity
surgery, is the possibility of acquiring video footage of the surgical procedure.
Video footage obtained during laparoscopic procedures permits objective documentation of the actual surgery. This approach constitutes an invaluable medicolegal tool. Medicolegal aspects are of the utmost importance in bariatric surgery. Despite a thorough explanation of the possible complications before sur53
54
gery, bariatric patients “forget” about them, which can stimulate litigation.
Surgeons can now use video footage to document the absence of intraoperative
mishaps.
Finally, video-assisted laparoscopy allows a procedure to be documented in a
reproducible and verifiable way, qualifying this technique as an unequaled
teaching tool. Operative video can be transmitted either live or as a recording to
55
students both at the bedside and at a distance. Watching live surgery under
better conditions than conventional surgery, especially in obese patients, is an
excellent experience for a novice surgeon. Young surgeons can observe how experts deal with unexpected, dangerous and technically challenging operative situations, and they will probably not forget this experience when confronted with
similar events in their practice. Consequently, one can verify that codified surgi56
cal procedures are reproduced almost exactly all over the world. For the first
time, surgeons can compare the results of operations with the knowledge that
each procedure was carried out in a verifiably identical fashion. Results can be
linked to specific technical details that are visible to all. It is therefore hardly
57
surprising that bariatric surgery has recently become popular.

In the early days of laparoscopic weight loss surgery, the rather obsolete non58
adjustable laparoscopic gastric banding was performed in Italy in 1992. However,
surgeons quite normally turned towards the procedures that were “hot” at the
59,60
time. In October 1992 our team at the St. Pierre Hospital in Brussels
successfully performed the world’s first recognized laparoscopic bariatric procedure, an
adjustable gastric band gastroplasty (LAGB). After this demonstration of feasibility
of laparoscopic weight loss operations, other teams all over the world later repro20

61,62

duced and improved upon this technique.
The different “band” manufacturers
zealously tried to improve the device and developed larger and softer variations of
63
the Kuzmak and Swedish bands while promoting new access techniques.
Laparoscopic techniques continued to be further refined; consequently, opera64
tions of significantly greater complexity were attempted. In 1993, Allan Wittgrove
performed the world’s first laparoscopic Roux-en-Y gastric bypass (LRYGB) in the
United States.
Currently, all bariatric procedures, including technically demanding operations such
65
as biliopancreatic diversions can be performed laparoscopically. Considering the
specific features of the laparoscopic access one can state that bariatric operations
actually should preferably be performed by this approach.
Interestingly, the laparoscopic approach has resurrected certain techniques that
had only limited success via the conventional approach. One illustrative example is
the laparoscopic sleeve gastrectomy (LSG).The LSG procedure constitutes the laparoscopic translation of the “Magenstrasse and Mill” procedure that was mainly
66
developed in the UK by Johnston. This technique was first described by McMahon
at the IFSO meeting in Crete in September 2001, but this method had actually been
67
previously performed by Gagner for several years as part of the laparoscopic duodenal switch (DS). The “open” DS, considered a “modern version” of the Scopinaro
68,69
biliopancreatic diversion, had been developed by Hess and Marceau
separately,
during the last decade of the past century.

The Biliopancreatic Diversion with Duodenal Switch
(BPD-DS)
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In the context of LSG, Gagner had introduced the notion of staged procedures to
70
minimize perioperative complications. His team demonstrated that, in super-super
obese patients [with a Body Mass Index (BMI) over 60 kg/m²], the results were better when only LSG was performed in a first operation. The second part of the surgery, consisting of either a DS (the actual biliopancreatic derivation) or a RYGB, was
delayed until the patient had lost considerable weight. After weight loss, patients
had better American Society of Anesthesiologists (ASA) scores, thereby resulting in a
decreased risk of complications.
Despite the fact that the long-term consequences of the procedure were not known
at that time, the alleged relative ease of LSG and the reported multifaceted physiological effects of the procedure created an unprecedented enthusiasm among bariatric surgeons. It appears that, at least in Belgium, LSG is rapidly gaining on LAGB in
terms of popularity (Table 1).

Table 1: Changes in the popularity of bariatric procedures performed in Belgium (Source: National
Institute of Health RIZIV/INAMI, Belgium). Some procedures are mentioned twice because of a different
approach: tomie stands for laparotomy; scopie stands for laparoscopy

This finding might be surprising, considering the similarity of LSG to VBG, the latter
71
being a procedure that had been solemnly condemned at the turn of the century ,
72
despite the efforts of some to popularize the laparoscopic version of VBG.
Actually, it has been established that the success of LSG does not rely solely on
the surgeon’s choice. Together with the development of the latest bariatric operations, the Internet became available to an increasing number of potential patients.
There is no question that much of the popularity of one procedure rather than another is related to patient discussions in support groups, chat rooms and unofficial
73
patient associations rather than on scientific evidence. As a result, groups of patients insist on being submitted to procedures before evidence exists regarding their
74,75
sustained efficacy, long-term safety,
and influence on the co-morbidities linked
to obesity: diabetes mellitus type 2 (DMII), dyslipidemia, hypertension and sleep
76
apnea.
Currently, 3 laparoscopic procedures have emerged all over the world as the most
popular bariatric procedures: adjustable gastric band (LAGB), sleeve gastrectomy
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(LSG) and Roux-en-Y gastric bypass (LRYGB). They are the procedures that will be
the subject of this work.

1.2

AIM OF THE THESIS

Since our team was the first to perform laparoscopic bariatric surgery we have by
now accumulated a 20 years’ experience in this domain. Hence, based on our experience we dare hope to be entitled to provide an in-depth analysis on the presently
most performed laparoscopic bariatric procedures.
Three essential points will be addressed in our study of LAGB, LSG and LRYGB
1. Can one procedure be considered superior over the others?
2. Can the results of the 3 procedures be maintained over the years?
3. If these procedures do not provide the anticipated long-term results, to what
extent can they be corrected? Does the fact that laparoscopic procedures produce fewer adhesions than their “open” counterparts allow for better reversibility and interchangeability and provide the patient a safety cushion for the future?
Thus, the aim of the study will be
1. to compare the efficacy of the restrictive procedures (LSG and LAGB)
2. to analyze the overall long-term results of LSG, LAGB and LRYGB, including complications and patient acceptance
3. finally, to evaluate to what extent the procedures are reversible, interchangeable or complementary to each other, as these characteristics could become significant factors in the future care of patients in need of additional bariatric surgery.
In Chapter 2 the technique and mode of action of LAGB, LSG and LRYGB are
described.
In Chapter 3 LAGB and LSG are compared by prospectively analyzing 3 years of
follow-up in 2 randomly chosen groups of patients who underwent these procedures.
In Chapter 4 the long-term (12-year) results of LAGB are presented in terms of
weight loss, the evolution of comorbidities, the incidence of late complications and
patient acceptance.
In Chapter 5 the long-term (6+-year) results of LSG are presented including late
unwanted effects
In Chapter 6 the long-term (9-year) results of LRYGB are presented in terms of
weight loss, the evolution of type 2 diabetes, the incidence of late complications
and patient acceptance
23

Finally, Chapter 7 addresses the current surgical options for LRYGB revision in case
of insufficient weight loss or weight regain.

1.3
1.
2.

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

16.
17.
18.
19.
20.
21.
22.
23.
24.

REFERENCES

Zheng W, McLerran DF, Rolland B et al. Association between body-mass index and risk of death in
more than 1 million Asians. N Engl J Med. 2011 Feb 24; 364(8):719-29.
Padwal RS, Pajewski NM, Allison DB et al. Using the Edmonton obesity staging system to predict
mortality in a population-representative cohort of people with overweight and obesity. CMAJ. 2011
Oct4:183(14); E1059-66.
Li Z, Bowerman S, Heber D. Health ramifications of the obesity epidemic. Surg Clin North Am. 2005
Aug; 85(4):681-701.
Marsk R, Näslund E, Freedman J et al. Bariatric surgery reduces mortality in Swedish men. Br J Surg.
2010 Jun; 97(6):877-83.
Althauser TL, Vyeyama K, Simpson RG. Digestion and absorption after massive resection of the small
intestine. Gastroenterol. 1949; 12:795.
Kremen AJ, Linner JH, Nelson CH. An experimental evaluation of the nutritional importance of proximal and distal intestine. Ann Surg. 1954 Sep;140(3): 439-48.
Jensenius H. Results of experimental resections of the small intestine on dogs. Universitätsforlaget
1945; NYT Nordisk Forlog, Copenhagen, Arnold Busck.
Payne JH, DeWind LT, Commons RR. Metabolic observations in patients with jejunocolic shunts. Am J
Surg. 1963 Aug;106:273-89.
Payne JH, De Wind LT. Surgical treatment of obesity. Am J Surg. 1969. 118:141-9.
Wiklund B. Fate of weight. Ten-year observations after jejunoileal bypass for obesity. Acta Chir
Scand. 1982;148(5);443-52.
Scott HW Jr, Sandstead HH, Brill AB et al. Experience with a New Technique of Intestinal Bypass on
the treatment of Morbid Obesity. Ann Surg. 1971. 174:560-9.
Barry RE, Barisch J, Bray GA et al. Intestinal adaptation after jejunoileal bypass in man. J Clin Nutr.
1977 Jan; 30(1):32-42.
Fenyö G, Backman L, Hallberg D. Morphological changes of the small intestine following jejuno-ileal
shunt in obese subjects. Acta Chir Scand. 1976;142(2):154-9.
Scott HW Jr. Jejunoileal bypass versus gastric bypass or gastroplasty in the operative treatment of
obesity. Langenbecks Arch Chir. 1982; 356(1):25-35. 15. Ravitch MM, Brolin RE. The price of jejunoileal bypass. Ann Surg. 1979 Sep;190(3):382-391.
McGill DB, Humphreys SR, Boggenstoss AH et al. Cirrhosis and death after jejuno-ileal bypass Gastroenterology. 1972; 63(5):872-7.
Scopinaro N, Gianetta E, Civalleri D et al. Bilio-pancreatic bypass for obesity: II. Initial experience in
man. Br J Surg. 1979 Sep;66(9):618-2.
Scopinaro N, Adami GF, Marinari UM et al. Biliopancreatic diversion. World J Surg. 1998; 22: 936946.
Mason EE, Ito C. Gastric bypass in obesity. Surg Clin North Am. 1967 Dec;47(6):1345-51.
Mason EE, Gastric bypass for morbid obesity. Surg Annu. 1979;11:99-126. Review.
Mason EE, Printen KJ, Barron P et al. Risk reduction in gastric operations for obesity. Ann Surg. 1979
Aug;190(2):158-65.
Ravitch MM, Brown IW, Daviglus GF. Experimental and clinical use of the Soviet bronchus stapling
instrument. Surgery. 1959 Jul;46(1):97-108.
Ravitch MM, Lane R, Cornell WP et al. Closure of duodenal, gastric and intestinal stumps with wire
staples: experimental and clinical studies. Ann Surg. 1966 Apr; 163(4):573-9.
Ravitch MM, Steichen FM. A stapling instrument for end-to-end inverting anastomoses in the gastrointestinal tract. Ann Surg. 1979 Jun;189(6):791-7.

24

25. Gomez AC. Gastroplasty in morbid obesity. Surg Clin North Am. 1979 Dec;59(6):1113-20.
26. Brolin RE, Ravitch MM. Experimental evaluation of techniques of gastric partitioning for morbid
obesity. Surg Gynecol Obstet. 1981 Dec;153(6):877-82.
27. Mason EE. Vertical Banded Gastroplasty for obesity. Arch Surg 1982 May;117(5):701-6.
28. Mason EE, Doherty C, Maher JW et al. Super-obesity and gastric reduction procedures. Gastroenterol
Clin North Am. 1987 Sep;16(3):495-502.
29. Negri M, Bendet N, Halevy A et al. Gastric mucosal changes following gastroplasty: a comparative
study between vertical banded gastroplasty and silastic ring vertical gastroplasty. Obes Surg. 1995
Nov;5(4):383-6. 30. Gomez CA. Gastroplasty in morbid obesity: a progress report. World J Surg 1981
Nov;5(6):823-8.
31. Mason EE. Why the Operation I Prefer is Vertical Banded Gastroplasty. Obes Surg. 1991 Jun;1(2):181183.
32. Griffen WW Jr, Gastric Bypass for morbid obesity. Surg Clin North Am 1979;59(6):1103-12.
33. Fobi MAL, Johnson LD Bristo, Alexander JL. The “limiting proximal gastric pouch”: the evolving solution of morbid obesity. J Natl Med Assoc. 1982 October;74(10): 1005-9.
34. Laws HL, Piantadosi S. Superior gastric reduction procedure for morbid obesity: a prospective, randomized trial. Ann Surg. 1981 Mar;193(3):334-40.
35. Sugerman HJ, Wolper JL. Failed gastroplasty for morbid obesity. Revised gastroplasty versus Roux-Y
gastric bypass. Am J Surg. 1984 Sep;148(3):331-6.
36. MacLean LD, Rhode BM, Shizgal HM. Nutrition following gastric operations for morbid obesity. Surg
Gynecol Obstet. 1981 Aug;153(2):200-8.
37. Griffen WO Jr, Young VL, Stevenson CC. A prospective comparison of gastric and jejunoileal bypass
procedures for morbid obesity. Ann Surg. 1977 Oct;186(4):500-9.
38. Lechner GW, Callender AK. Subtotal gastric exclusion and gastric parititioning: a randomized prospective comparison of one hundred patients. Surgery. 1981 Oct;90(4):637-44.
39. Salameh BS, khoukaz MT, Bell RL. Metabolic and nutritional changes after bariatric surgery. Expert
Rev Gastroenterol Hepatol. 2010 Apr;4(2):217-23.
40. Kirby RM, Ismail T, Crowson M, et al. Gastric banding in the treatment of morbid obesity. Br J Surg.
1989 May;76(5):490-2.
41. Angelchik JP, Cohen R. A new surgical procedure for the treatment of gastroesophageal reflux and
hiatal hernia. Surg Gynecol Obstet. 1979 Feb;148(2):246-8.
42. Jensen HE, Jensen FU. Gastric Banding. A follow-up study. Ugeskr Laeger 1993 Jun 7;155(23):178991.
43. Kuzmak LI, Yap IS, McGuire L et al. Surgery for morbid obesity. using an inflatable band. AORN J. 1990
May;51(5):1307-24.
44. Forsell P, Hellers G. The Swedish Adjustable Gastric Banding (SAGB) for morbid obesity: a 9 year
experience and a 4-year follow-up of patients operated with a new adjustable band. Obes Surg. 1997
Aug;7(4):345-51.
45. Litynski GS. Profiles in laparoscopy: Mouret, Dubois and Perissat: the laparoscopic breakthrough in
Europe (1987-1988). JSLS. 1999 Apr-Jun;3(2):163-7.
46. Reddick EJ, Olsen DO. Laparoscopic laser cholecystectomy. A comparison with mini-lap cholecystectomy. Surg Endosc. 1989;3(3):131-3.
47. Andersen LP, Klein M, Gögenur I et al. Incisional hernia after open versus laparoscopic sigmoid
resction. Surg Endosc. 2008 Sep;22(9):2026-9.
48. Strzelczyk J, Czupriniak L, Loba J, et al. The use of propylene mesh in midline incision closure following gastric-bypass surgery reduces the risk of postoperative hernia. Langenbecks Arch Surg. 2002;
387:294-7.
49. Ceriani V, Lodi T, Porta A et al. Laparoscopic versus open biliopancreatic diversion: a prospective
comparative study. Obes Surg. 2010 Oct;20(10):1348-53.
50. Trayner E Jr, Celli BR. Postoperative pulmonary complications. Med Clin North Am. 2001
Sep;85(5):1129-39.

25

51. Schnüriger B, Barmparas G, Branco BC et al. Prevention of postoperative peritoneal adhesions: a
review of the literature. Am J Surg. 2011 Jan;201(1):111-21.
52. Greenstein AJ, O’Rourke RW. Abdominal pain after gastric bypass: suspects and solutions. Am J Surg
2011 Jun;201(6):819-27.
53. Madan AK, Tichansky DS, Taddeucci RJ. Postoperative laparoscopic bariatric surgery patients do not
remember potential complications. Obes Surg. 2007 Jul;17(7): 885-8.
54. Cottam D, Lord J, Dallal RM et al. Medicolegal analysis of 100 malpractice claims against bariatric
surgeons. Surg Obes Relat Dis. 2007 Jan-Feb;3(1):60-6.
55. Sebajang H, Trudeau P, Dougall A et al. Telementoring an important enabling tool for the community
surgeon. Surg Innov. 2005 Dec;12(4):327-31.
56. Dath D, Regehr G, Birch D et al. Toward reliable operative assessment: the reliability and feasibility of
videotaped assessment of laparoscopic technical skills. Surg Endosc. 2004 Dec;18(12):1800-4.
57. Schauer P, Ikramuddin S. Laparoscopic surgery for morbid obesity. Surg Clin North Am. 2001;81(5):1-23
58. Catona A, Gossemberg M, La Manna A et al. Laparoscopic gastric Banding: preliminary series. Obes
Surg 1993 May;3(2):207-209.
59. Cadière GB, Bruyns J, Himpens J Laparoscopic Gastroplasty for Morbid Obesity Br J Surg 1994
Oct;81(10):1524.
60. Favretti F, Cadiere GB, Segato G, Bruyns G, De Marchi F, Himpens J, Foletto M, Lise M. Laparoscopic
Placement of Adjustable Silicone Gastric Banding: Early experience. Obes Surg. 1995 Feb;5(1):71-73.
61. Catona A, La Manna L, La Manna A, et al. Swedish adjustable gastric banding: a preliminary experience. Obes Surg. 1997 Jun;7(3): 203-5.
62. Fielding GA, Rhodes M, Nathanson LK. Laparoscopic gastric banding for morbid obesity. Surgical
outcome in 335 cases. Surg Endosc. 1999 Jun;13(6):550-4.
63. Chevallier JM. Gastric banding using adjustable silastic ring in 2010. Technique, indications, results,
and management. J Visc Surg. 2010; 147(5 Suppl):e21-e29.
64. Wittgrove AC, Clark GW,Tremblay LJ. Laparoscopic gastric bypass, Roux-en-Y: preliminary report of
five cases. Obes Surg. 1994 Nov;4(4):353-7.
65. Scopinaro N, Marinari GM, Camerini G. Laparoscopic biliopancreatic diversion: technique and preliminary results. Obes Surg. 2002 jun;12(3): 362-5.
66. Johnston D, Dachtler J, Sue-Ling HM, et al. The Magenstrasse and Mill operation for morbid obesity.
Obes Surg 2003 Feb;13(1):10-6.
67. 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 Dec;10(6):514-23.
68. Hess DS, Hess DW Biliopancreatic diversion with a duodenal switch Biliopancreatic diversion with a
duodenal switch Obes Surg. 1998 Jun;8(3):267-82.
69. Marceau P, Biron S, St Georges R, et al. Biliopancreatic diversion with gastrectomy as surgical treatment of morbid obesity Obes Surg. 1991 Dec;1(4):381-387
70. Regan JP, Inabnet W, Gagner M, et al. Early experience with two-stage laparoscopic Roux-en-Y
gastric bypass as an alternative in the super obese patient. Obes Surg. 2003 Dec;13(6):861-4
71.Kalfarentzos F, Kechagias I, Soulikia K, et al. Weight loss following vertical banded gastroplasty: intermediate results of a prospective study. Obes Surg. 2001 Jun;11(3):265-70.
72. van Hout GC, Hagendoren CA, Verschure SK, et al. Psychosocial predictors of success after vertical
banded gastroplasty. Obes Surg.2009 Jun;19(6):701-7.
73. Ren CJ, Cabrera I, Rajaram K, Fielding GA. Factors influencing patient choice for bariatric operation.
Obes Surg. 2005 Feb;15(2):202-6.
74. Biffl WL, Spain DA, Reltsma AM et al. Responsible development and application of surgical innovations: a position statement of the Society of University Surgeons. JACS 2008(6): 1204-9.
75. de Paula AL, Macedo AL, Prudente AS et al. Laparoscopic sleeve gastrectomy with ileal interposition
(“neuroendocrine brake”)-pilot study of a new operation. Surg Obes Relat Dis.2006 Jul-Aug;2(4):464-7.
76. Buchwald H, Ikramuddin S, Dorman RB et al. Management of the metabolic/bariatric surgery patient.
Am J Med. 2011 Dec;124(12):1099-105

26

Chapter 2.
Adjustable gastric banding, sleeve
gastrectomy and Roux-en-Y gastric bypass by
laparoscopy: technique and mechanism of
action

Jacques Himpens, MD; Guy-Bernard Cadière,MD, PhD; Giovanni Dapri, MD
Department of Gastrointestinal and Obesity Surgery, European School of
Laparoscopic Surgery,Saint-Pierre University Hospital, Brussels, Belgium

27

28

2.1

INTRODUCTION

2.1.1

Classification of Bariatric Procedures

Bariatric procedures act on different levels. A number of these procedures restrict
the amount of food (thus usually of calories) an individual can ingest. These procedures are called restrictive. Caloric restriction can be obtained by mechanical
means, but it can also be achieved by interference with the normal hunger and
1
satiety mechanisms . Other procedures merely reduce the body’s capacity to absorb the calories that have been ingested. This effect is achieved by mechanisms
2.
that interfere with the normal uptake. These procedures are called malabsorptive
Still other procedures restrict both the intake and the uptake of calories and are
3
called hybrid restrictive-malabsorptive procedures.
2.1.2

Patient, Team and Trocar Position

Laparoscopic Adjustable Gastric Banding (LAGB), Laparoscopic Sleeve Gastrectomy
(LSG) and Laparoscopic Roux-en-Y Gastric Bypass (LRYGB) are the most popular
operative procedures in the treatment of morbid obesity.
For all 3 procedures the patient is placed in the “french” position, with the surgeon between the patient’s legs, the assistant being to the patient’s left and the
cameraman to the patient’s right (Fig 1)

Fig 1. Patient and surgical
team positioning for the most
performed laparoscopic
bariatric procedures.
S=Surgeon; C= Cameraman;
A= Assistant
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Intraperitoneal access is typically obtained through 5 epigastric trocars (Fig 2).

Fig 2. Typical location of the
trocars in laparoscopic foregut
surgery, including bariatric
surgery. The numbers indicate
the diameter of the trocar
cannulas, in millimeter. The 5
mm trocar in the left lower
quadrant is optional

2.1.3

Instruments

The tools used in a laparoscopic bariatric operation are the same as with any advanced laparoscopic procedure. They include a 30° angled scope connected to a
high definition videosystem, regular introducing cannula’s or trocars, a high volume
CO2 insufflating device, a suction-irrigation device, a highly performant bipolar coagulating system and a regular hook cautery system, atraumatic graspers, a robust
needle holder and a linear cutting-stapling device with staple loads of different
staple heights.
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Fig 3. Display of the ancillary tools in laparoscopic bariatric surgery

2.2

ADJUSTABLE GASTRIC BANDING

2.2.1

Technique

Dissection of the Phrenogastric Ligament and of the Retrogastric Area
The grasper pulls the gastric fundus caudally to put the phrenogastric ligament under tension. A small window is now created in this ligament using the coagulating
hook. This window is usually halfway between the upper pole of the spleen and the
esophagus just to the left side of the left crus (Figure A).
The gastrohepatic ligament is opened widely. The base of the right crus covered
by the peritoneal sheet (posterior layer of the gastrohepatic ligament) is identified.
The peritoneal sheet is incised (Figure B).
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Fig A

Fig B

Retrogastric Tunnel
A grasper is advanced under direct vision from the bottom of the right crus to the
left crus staying close to the hiatus. The instrument is advanced until its tip becomes
visible in the dissection area of the phrenogastric ligament.

Placement of the Band
An adjustable band including its tubing is introduced into the abdominal cavity
through the 15 mm port. The band is grasped by the grasping forceps and looped
around the stomach at the level of the dissection. The tip of the tubing is introduced
in the buckle of the band.
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Calibration and Suture Stabilization of the Band
The anaesthesiologist introduces a balloon tiped orogastric tube inside the stomach;
25 cc of air is insufflated in the balloon. The tube is pulled back until it sits snugly
below the gastro-esophageal junction (Figure A).

Fig A
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Fig B

Fig C

The surgeon can now confirm the correct positioning of the band, and the band is
tightened around the stomach and locked. Four to five stitches (silk or prolene 2/0)
are placed between the serosa of the stomach just above and below the band to
avoid slipping (Figure B-C).
Placement and Injection of the Port
The 15 mm port is removed, and the non-kinking tube is cut to an appropriate
length and connected to the injection port (Figure A).
The port is buried, convex side up, and stitched (ethibond 2/0) to the parietal
fascia overlying the costal margin to the left (Figure B).
The band is left deflated. Alternatively, a minimal amount of methylene-blue can be
infused into the band through the port, in order to facilitate subsequent fill-up sessions.

Fig A
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Fig B

2.2.2

Mechanism of Action

There is substantial evidence that restriction is the chief mechanism of action in
LAGB. This notion means that LAGB does not interfere with the normal food uptake
mechanisms once the food bolus has crossed the mechanical obstacle of the silastic
4
band. Because of the lack of interference with the absorption mechanisms, LAGB is
considered by its proponents to be strictly restrictive and thus the most physiological intervention. Additionally, because the weight loss induced by LAGB is reportedly more gradual than with other procedures, it should allow for a better fat-lean
5
mass redistribution.
Conversely, there is no evidence that LAGB interferes with the hunger-satiety
mechanism by reducing the production of active gastrointestinal peptides, such as
6
ghrelin. The feeling of satiety is probably merely due to the increased pressure
created by the passage of the food bolus through the small gastric pouch proximal
7
to the band. The presence of the band limits the distensibility of the gastric pouch,
which is a phenomenon that probably plays an important role in satiety via vagus
8
nerve stimulation. Considering the mechanism of pressure sensitivity, it appears
that LAGB acts as a purely restrictive procedure both by mechanical and by neural
9
satiety-inducing means without interference with the production of gastrointestinal
hormones.
An important theoretical drawback of LAGB is that the restriction is achieved by
a foreign object. Similar to other procedures that incorporate a foreign object to
10,11
achieve a desired function,
the different types of adjustable band all share the
same problem of potential rejection by the body. Additionally, rather than reinforcing an existing function, the band is placed in a non-physiological position to induce
12
13
a function that is not native to the area involved. Suter observed a high incidence
of band loss (40% after 5 years, and increasing with time) in a large sample of pa14
tients treated with a LAGB prosthesis. In a prospective 2-center study, Martinet al.
found a 33% explantation rate 9 years after LAGB. In a long-term study of the Swedish adjustable band, nearly 1 out of 3 patients required a major reoperation for
15
complications related to the band. Although several authors have recently report16
ed significantly better numbers in term of band loss with newer bands, all publications regarding this issue to date are cross-sectional at best, and no long-term results are currently available.

2.3

SLEEVE GASTRECTOMY

2.3.1

Technique

After identification of the Crow's foot, a straight line starting from the most distal
branches of the Crow's foot to the greater curve across from this spot is marked
35

with the coagulating hook. The lesser sac is accessed through a window made in the
greater omentum, 3 cm to the left of the marking, close to the greater curve of the
stomach, within the epiploic arch. This window is extended in a caudal direction in
order to mobilize the greater curve up to the marking (Figure A).
The dissection subsequently proceeds cranially in order to completely dissect
the omentum off the greater curve.The dissection reaches the base of the left diaphragmatic pillar. The base of the right diaphragmatic pillar should be dissected as
well. All retrogastric adhesions must be divided (Figure B).
A first firing of linear stapler (green or black load) divides the greater curve in
the direction of the Crow's foot. Other firings of linear stapler (green load) transect
the stomach parallel to the lesser curve, from the antrum up to the angle of His.
Before the third firing of the stapler, the anesthesiologist pushes down an orogastric
tube of 34 Fr, to guide the gastric section (Figure C).
A running suture (PDS 1) usually reinforces the staple line (Figure D). The resected greater curve is extracted through the 12 mm left trocar site.

Fig A
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Fig B

Fig C

Fig D

Leak Test
The patient is placed in the Trendelenburg position. The operating field is immersed
in saline solution. Compressed air is insufflated into the gastric sleeve by the anaesthesiologist. The absence of air bubbles is testimony to the integrity of the sleeve.
Moreover this manoeuvre allows to assess good symmetry of the sleeve.
The procedure is concluded with the placement of a drain along the sleeve up
to the upper pole of the spleen and the 12 mm left trocar site is closed with absorbable suture.
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2.3.2

Mechanism of Action

Initially, LSG was believed to be a purely mechanically-restrictive operation. In addition to the fact that reducing the volume of the stomach evidently limits the intake
of food, the reduction of stomach volume creates a rapid increase in intracavitary
17
pressure when food is ingested, and this pressure induces a sensation of fullness .
The mechanism of LSG thus resembles that of LAGB.
There is, however, evidence that, unlike the band, additional factors influence
weight loss after LSG. One of the factors influenced by the procedure is gastric emp18
tying. Melissas was the first to notice that gastric emptying was accelerated after
LSG. Although some authors have confirmed the positive influence of LSG on gastric
19,20
21
emptying,
other investigators have not replicated these findings. Possible factors affecting gastric emptying that may vary among authors include the preserva21
tion of varying volumes of the antrum and the use of proton pump inhibitors (PPI),
22
which delay gastric emptying and are often not quantified in studies.
After LSG, early satiety is concomitant with a sharp drop in ghrelin. Interestingly,
23
Bohdjalian and Langer reported in their series that, in the single patient who experienced poor weight loss after LSG, ghrelin levels were unchanged. However, the
“ghrelin effect” is not long-lived. Despite the fact that the aforementioned authors
witnessed only a slow and insignificant increase of plasma ghrelin levels after 5
years, clinical evidence showed us that the anorexigenic effects of LSG disappear
24
after 3 years (chapter 5). This effect had been predicted by Karamanakos et al. We
found that presumably decreased ghrelin levels were concomitant with an increasing number of “wrong” food choices. It appears that quite soon, within some 6
months postoperatively, other distally located intestinal sites begin to produce
ghrelin, which is a phenomenon that probably abrogates the effects of the proce25
dure in the long term. Nevertheless, the ghrelin theory might, at least partly, explain the difference in weight loss experienced by patients after LSG and LAGB. We
demonstrated in a prospective randomized study that weight loss is lower after
LAGB compared with LSG through the third postoperative year (chapter 3). One of
the striking differences between the two procedures is that the craving for sweets is
less pronounced after LSG, which could indicate the role of humoral factors in LSG,
but not LAGB.
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2.4

ROUX-EN-Y GASTRIC BYPASS (ANTECOLIC, ANTEGASTRIC)

2.4.1

Technique

Construction of the Gastric Pouch
The patient is positioned in reversed Trendelenburg position. The phrenogastric
ligament is incised at the angle of His. The third vessel, counting down from the
gastro-esophageal junction, is identified along the lesser curve. A plane is developed
between Latarjet's pedicle and the serosa of the stomach in order to gain access
into the lesser sac. The stomach is transected horizontally by a single firing of linear
stapler (blue load) (Figure A). The gastric pouch is constructed by further firings of
linear stapler (blue load) in the direction of the angle of His (Figure B-C). Care is
taken to perform this vertical sectioning as close as possible to the lesser curve to
just allow the passage of a 34 Fr gastric tube (Figure D). Usually, a branch of the
splenic artery running towards the posterior wall of the stomach constitutes a
bleeding hazard. One should stay to the right of this branch.

Fig A

Fig B
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Fig C

Fig D

Identification of the Biliopancreatic Loop and Measurement of the Alimentary Loop
The patient is placed in horizontal position with a little right lateral tilt. The omentum and transverse colon are lifted and swept towards the right. After identification
of the angle of Treitz, the small bowel is scrolled down, while the proximal loops are
allowed to drop back to the left of the patient, which avoids mesenteric twisting.
The aim is to identify the most proximal loop of small bowel that will easily reach
the stomach in an antecolic position without any tension. A grasper holds the bowel
at this level. The part of the bowel on the patient's right side will become the alimentary loop and is marked superficially with the coagulating hook, the part on the
patient's left side will be the biliopancreatic loop (Figure A).

Fig A
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Aprroximately 150 cm of bowel are measured on the alimentary loop.The alimentary loop at this point can be secured to the biliopancreatic loop with a suture (silk
or vicryl 2/0). The suture held by a grasper is elevated to reach the upper part of the
stomach (Figure B).
The biliopancreatic and the alimentary loops are opened with coagulating hook
(Figure C).

Fig B

Fig C

Jejuno-Jejunostomy: semi-mechanical side-to–side
Enterotomies for introduction of the staple gun are made on the alimentary and
biliopancreatic loops with the coagulating hook (Figure A).
A linear stapler (white load) is introduced into the enterotomies and the stapler
is fired (Figure B).

Fig A

Fig B
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After stapling, the enterotomy opening is closed by a running suture (PDS or silk
2/0) with two separate sutures starting at each corner which are then tied together
halfway (Figure C-D).

Fig C

Fig D

Gastrojejunostomy: Linear Mechanical Side to Side
The alimentary limb is lifted towards the gastric pouch by a grasper.The vertical
staple line is lifted ventrally and the gastric pouch is opened posteriorly by the coagulating hook and the adjacent alimentary limb is opened as well.(Figure A)
The linear stapler (blue load) is inserted only halfway into the opening in the
pouch and the anastomosis is located on the posterior aspect of the pouch. (Figure
B)
The alimentary limb is anchored to the gastric pouch by a stitch (silk 2/0). The
stapler openings are closed with a running suture (PDS 2/0 or 1). (Figure C)
The bowel between the gastrojejeunostomy and the biliopancreatic limb is sectioned by a firing of linear stapler (white load) (Figure D).

42

Fig A

Fig B

Fig C

Fig D

Closure of the Mesenteric Defect
The mesenteric defect, between the alimentary and the biliopancreatic limbs, must
be closed after conclusion of the jejunojejunostomy. A purse string stitch (Prolene
2/0 or 1) is used for this purpose. A purse string is preferred over a running suture
because it allows more mobility of the anastomosis, hence avoiding kinking which is
the usual cause of blow out of the remnant stomach.

43

Closure of Petersen’s Space
The Petersen's space, a potential defect formed as a result of the procedure between the alimentary limb and the transverse mesocolon, has to be closed in order
to prevent an internal hernia. A purse string stitch (Prolene 2/0 or 1) is used to close
the defect; to perform this purse string the alimentary limb is kept to the patient's
left. The transverse colon is identified and lifted cephalad. This exposes the angle of
Treitz in the depth of the defect. The purse string is then conducted just to the reflexion of the ligament of Treitz.

2.4.2

Mechanism of Action
11

The gastric bypass is considered a hybrid restrictive-malabsorptive procedure.
There has, however, been a degree of doubt about the caloric-malabsorptive
character of LRYGB. Unlike purely malabsorptive procedures, protein malnutrition is
44
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not a common finding after “normal length” RYGB. This merely clinical finding
implies that carbohydrate absorption will not significantly be influenced either,
because of the similar absorption mechanism for protein and carbohydrate: in all
surgical models where food is exposed to bile and pancreatic juices after a delay (as
in RYGB), protein and carbohydrate absorption occur by similar active mechanisms
27
confined to the brush border of the small bowel that is not in contact with bile
and pancreatic secretions. Conversely, it has been clearly established that unlike in
the cases of protein and carbohydrates, malabsorption does occur for other sub28,29
stances, including copper, iron, zinc, calcium (Ca), vitamin B and vitamin D.
Patients therefore must receive nutritional supplementation after RYGB to prevent
alopecia and dermatitis, due to zinc deficiency; neuritis caused by deficiencies in
vitamins B1, B6 and B12 (B12 deficiency also causes alopecia); megaloblastic anemia
(vitamin B9 and vitamin B12 deficiency); iron deficiency (ferriprive) anemia; and
30
bone disorders (Ca and vitamin D depletion).
In addition to these unwanted malabsorptive effects, there is evidence that caloric malabsorption does occur as well through an impaired uptake of fat. It has
been proven that the RYGB reconstruction enhances the loss of fat through the
31
stool. In patients with any type of duodenal bypass (as in RYGB), food, including
fat, is not mixed with biliopancreatic secretions once it leaves the stomach, and fat
absorption, unlike protein and starch absorption, can only occur in the common
32
limb of the reconstruction, where fat is made passively absorbable by mixing with
bile salts. (There is evidence that pancreatic enzymes rapidly lose their activity beyond the duodenum when not mixed with food. Consequently, these enzymes play
33
a limited role in fat absorption in RYGB ). Obviously, in standard RYGB, the length
34
of the common limb still allows for far more fat absorption than in BPD.
The restrictive part of the bypass construction is related to the reduced volume
of the stomach pouch and to a degree of stenosis that is dependent on the size of
the gastroenteral anastomosis (GE). Both factors impart a size limitation on the
35
ingested food bolus similar to that observed with VBG. Unlike VBG, because in
RYGB the “stoma” typically is not reinforced, the pace of gastric emptying varies
with time because the stoma becomes more compliant. There are, however, indications that the diameter of the anastomosis does not significantly influence weight
36
loss in the long term. In addition, the pressure at the level of the GE is actually
37
lower than in the gastric pouch and the alimentary limb. Therefore, considering
the modest variation of the pressure distribution across the different elements of
the alimentary part, the primary restrictive action of the bypass is probably not
simply mechanical, but central. Changes in the levels of the hormone cholecystokin38
in, which are reportedly unchanged after LSG, may partially explain the early satiety described after LRYGB. Additionally, it appears that ghrelin levels decline with
39
time after LRYGB, unlike after LAGB, where ghrelin levels increase.
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An additional cause of reduced caloric intake after LRYGB is the effect of the rapid
transit of the food bolus to the more distal small bowel. This state is characterized
by anorexia occurring as soon as food is absorbed, which is called the post-cibal
40
syndrome.
The bypass of the duodenum creates a situation in which the ingested food
reaches the jejunum without being mixed with the biliary, pancreatic and duodenal
secretions. Even though the exact mechanism is not known, the accelerated contact
of food, especially carbohydrates, with the jejunal mucosa of the common limb
causes a sharp increase in gastrointestinal hormones, especially Glucagon-like Peptide 1 (GLP-1), Peptide YY (PYY) and glucagon. These hormones can cause cold
sweats, abdominal pain and general malaise. An increase in the levels of these hor41,42
mones is followed by an “exaggerated insulin response”.
This collection of symptoms is described as the “dumping syndrome” and is an exacerbation of the postcibal syndrome. Dumping syndrome may be linked as well with the partial vagotomy
43
performed during the bypass procedure, but it is not experienced by all patients.
Moreover, the dumping syndrome disappears with time in a majority of patients,
hence its limited long-term effect on weight loss (chapter 6). The clinical hormoneinduced symptoms that persist after several years and that occur late postprandially
resemble more those of a hypoglycemic state.

2.5
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MECHANISM OF ACTION OF LAGB, LSG AND LRYGB AT A GLANCE

Procedure
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LSG
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Yes (foreign object)

Yes (pressure

Central
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Yes (Ghrelin)

Yes (Ghrelin, CCK)

Malabsorption
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(gastric emptying)

Yes (fat, vitamins)

Adjustability
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No

No

Reversibility

Yes

No

Yes

)

Questionable

Restriction

CCK= cholecystokinin
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3.1

ABSTRACT

Background: Laparoscopic adjustable gastric banding (GB) is the most popular restrictive procedure for obesity in Europe. Isolated sleeve gastrectomy (SG), is less
common, but more invasive and with a higher learning curve.The aim of this prospective randomized study was to compare the results of GB and SG after 1 and 3
years of surgery.
Methods: 80 patient candidates for laparoscopic restrictive surgery were operated
consecutively and randomly, between January and December 31, 2002, by GB (7M,
33F) or by SG (9M, 31F) (NS). Median age was 36 (20-61) for GB versus 40 (22-65)
for SG (NS). After 1 and 3 years: weight loss, feeling of hunger, sweet eating, gastroesophageal reflux were recorded in both groups.
Results: Median weight loss after 1 year was 14 kg (-5 to +38) for GB and 26 kg (0 to
46) for SG (P<0.0001); and after 3 years was 17 kg (0 to 40) for GB and 29.5 kg (1 to
48) for SG (P<0.0001). Median %EWL at 1 year was 41.4% (-11.8 to +130.5) after GB
and 57.7% (0 to 125.5) after SG (P=0.0004); and at 3 years was 48% (0 to 124.8)
after GB and 66% (-3.1 to +152.4) after SG (P=0.0025). Loss of feeling of hunger
after 1 year was registered in 42.5% of patients with GB and in 75% of patients with
SG (P=0.003); and after 3 years in 2.9% of patients with GB and 46.7% of patients
with SG (P<0.0001). Loss of craving for sweets after 1 year was achieved in 35% of
patients with GB and 50% of patients with SG (NS); and after 3 years in 2.9% of patients with GB and 23% of patients with SG (NS). GERD appeared de novo after 1
year in 8.8% of patients with GB and 21.8% of patients with SG (NS); and after 3
years in 20.5% of patients with GB and 3.1% of patients with SG (NS). Postoperative
complications requiring re-operation were necessary for 2 patients after SG. Late
complications requiring re-operation after GB included 3 pouch dilations treated by
band removal in 2 and 1 laparoscopic conversion to Roux-en-Y gastric bypass
(RYGBP), 1 gastric erosion treated by conversion to RYGBP, and 3 disconnections of
the system treated by reconnection. Inefficacy affected 2 patients after GB, treated
by conversion into RYGBP and 2 patients after SG treated by conversion to duodenal
switch.
Conclusion: Weight loss and loss of feeling of hunger after 1 year and 3 years are
better after SG than GB. GERD is more frequent at 1 year after SG and at 3 years
after GB. The number of re-operations is important in both groups, but the severity
of complications appears higher in SG.
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3.2

INTRODUCTION

Gastric banding (GB) is the most popular restrictive procedure for morbid obesity in
Europe. It is characterized by minimal invasivity, total possibility of reversibility and
1-8
good weight loss at long-term.
9
10
Sleeve gastrectomy (SG), described since 1988 by Hess and Marceau during
11
the procedure of duodenal switch and since 1993 by Johnston in an isolated form,
is a less common restrictive operation for obesity, with major invasivity and, in our
experience, a longer learning curve than GB.
The aim of this prospective randomized study was to compare the laparoscopic
adjustable GB and laparoscopic isolated SG in terms of weight loss, feeling of hunger, craving for eating sweets, gastroesophageal reflux disease (GERD), complications and re-operations, reporting the results after 1 year and 3 years.

3.3

MATERIAL AND METHODS

Between January 1 and December 31, 2002, 80 patient candidates for a laparoscopic restrictive operation were operated consecutively and randomly assigned to a GB
(40) or SG (40). The characteristics of the patients were similar for the two groups:7
males and 33 females (GB) versus 9 males and 31 females (SG) (NS), a median age of
36 years (20- 61) for GB versus 40 years (22-65) for SG (NS), and a median BMI of 37
2
2
kg/m (30-47) for GB versus 39 kg/m (30-53) for SG (NS). Before surgery, 6 patients
(15%) of the GB and 8 patients (20%) of the SG group suffered from GERD, requiring
daily medical therapy with proton pump inhibitor (PPI).
After 1 year and 3 years, weight loss, feeling of hunger, craving for eating
sweets, GERD, complications and re-operations were recorded in both groups.
Data from clinical visits during follow-up permitted evaluation of the modifications of weight loss (kg), the decrease of BMI and the progression of %EWL. The
feeling of hunger and the craving for sweets were evaluated with a questionnaire
completed by the patients regarding their changes during follow-up (Table 1). The
modification of GERD was estimated by the number of the patients on PPI before
and at 1 year and 3 years after the procedure.
Barium swallow and blood tests were performed as needed by the clinical status. In case of re-operation, a totally laparoscopic approach was performed.
We performed a descriptive analysis of patients’ baseline characteristics per
group using frequency tabulations for categorical variables and median and range
for continuous variables. Possible differences between groups were assessed using
chi-square tests for homogeneity for categorical variables and Mann-Whitney tests
for continous variables.
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The primary outcome for the study, measured after 1 and 3 years of follow-up,
was defined as the relative weight loss compared to the ponderal excess before
treatment and treated as a continuous variable.
Secondary outcomes included hunger sensation, intake of sweets and modifications
of GERD, that were measured compared to the baseline status using a binary scale:
decrease versus stabilization or increase as well as occurrence of complications and
need for a new surgical intervention.
The distribution of the primary outcome was compared between groups using
Mann-Whitney tests. For the secondary outcomes, we used chi-square tests for
homogeneity or Fisher’s exact test if required by sample size. All reported P values
are two-tailed, and a P value <0.05 was needed to conclude statistical significance.
Table 1. Patient Questionnaire after 1 year and 3 years
• Your feeling of hunger after surgery is: abolished, diminished, the same, augmented, very
augmented
• Your craving for sweets after surgery is: abolished, diminished, the same, augmented, very
augmented

3.3.1

Surgical technique

Laparoscopic Adjustable Gastric Banding
GB was performed by the pars flaccida approach, using the gastric balloon to calibrate the closure of the device on 25 mL. The band of Heliogast (Helioscopie, Vienne
cedex, France) or AMI (Medical Innovation, Gotzis, Austria) was placed.
Laparoscopic Isolated Sleeve Gastrectomy
After identification of the crow’s foot, the stomach was perpendicularly scored. The
greater omentum was sectioned close to the gastric wall and medial to the gastroepiploic vessels using the Ligasure device (Tyco, New Haven, CT). The dissection
reached the base of the left diaphragmatic pillar which was entirely freed as well as
the base of the right diaphragmatic pillar. A first firing of a linear stapler (EndoGIA
60 mm, Tyco, New Haven, CT) blue or green load, divided the greater curvature in
the direction of the crow’s foot. Other firings of the linear stapler divided longitudinally, from the antrum to the angle of His.
The anesthesiologist passed down a nasogastric tube of 34-French, in order to
guide the gastric division. A No. 1 polypropylene running suture reinforced the staple-line. A leak-test with compressed air demonstrated the integrity of the gastric
tube.
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3.4

RESULTS

The median weight loss after 1 year was 14 kg (-5 to +38) for GB and 26 kg (0 to 46)
for SG (P<0.0001); and after 3 years was 17 kg (0 to 40) for GB and 29.5 kg (1 to 48)
2
for SG (P<0.0001). The median decrease of BMI after 1 year was 15.5 kg/m (5 to 39)
2
2
for GB and 25 kg/m (0 to 45) for SG (P<0.0001); and after 3 years was 18 kg/m (0
2
to 39) for GB and 27.5 kg/m (0 to 48) for SG (P=0.0004) (Table 2).
Table 2. Median decrease of BMI and values of %EWL
after 1 and 3 years

The median %EWL at 1 year was 41.4% (-11.8 to +130.5) after GB and 57.7% (0 to
125.5) after SG (P=0.0004); and at 3 years was of 48% (0 to 124.8) after GB and 66%
(-3.1 to +152.4) after SG (P=0.0025) (Table 2).
The loss of feeling of hunger (abolished or diminished in the questionnaire) after 1
year was recorded in 42.5% of the patients with GB and 75% of the patients with SG
(P=0.003); and after 3 years this number dropped to 2.9% of the patients with GB
and 46.7% of the patients with SG (P<0.0001) (Figure 1).

Figure 1. Loss of hunger sensation after 1 and 3 years.
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The loss of craving for sweet eating (abolished or diminished in the questionnaire)
after 1 year was reported by 35% of the patients with GB and by 50% of the patients
with SG (NS); and after 3 years these numbers dropped to 2.9% of the patients with
GB and 23.3% of the patients with SG (NS) (Figure 2).

Figure 2. Loss of craving for sweets after 1 and 3 years.

GERD appeared de novo after 1 year in 3 out of 34 patients (8.8%) with GB and in 7
out of 32 patients (21.8%) with SG (NS); and after 3 years, in 7 out of 34 patients
(20.5%) with GB and in 1 out of 32 patients (3.1%) with SG (NS) (Figure 3).

Figure 3. Patients’ intake of PPI after 1 and 3 years. (At baseline, 34 patients who underwent GB and 32
patients who underwent SG did not complain of GERD).
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Patients who had been affected by GERD before surgery, noticed its disappearance
after 1 year and 3 years, respectively in 5 out of 6 patients (83.3%) with GB and in 6
out of 8 patients (75%) with SG (Figure 4).

Figure 4. Patients’ cessation of PPI after 1 and 3 years.

The complications not requiring an operation at 1 year after GB were shoulder pain
in 3 patients (7.5%), frequent vomiting in 6 patients (15%), poor choice of alimentation in 2 patients (5%); and after SG, gastric pain in 2 patients (5%), frequent vomiting in 1 patient (2.5%) and deficiency of minerals in 2 patients (5%). Complications
not requiring an operation at 3 years after GB were shoulder pain in 3 patients
(8.5%), frequent vomiting in 10 patients (28.5%), poor choice of alimentation in 17
patients (48.5%), gastric ulcer in 1 patient (2.8%); and after SG, were frequent vomiting in 5 patients (16.6%), poor choice of alimentation in 8 patients (26.6%), and
deficiency of minerals in 3 patients (10%).
The complications requiring re-operation (Table 3) were registered postoperatively
in 2 patients with SG: 1 intraperitoneal bleed during the first 24 hours (retreated by
laparoscopy), and 1 ischemia of the sleeve on the 4th postoperative day (requiring a
laparoscopic total gastrectomy).
Concerning the late complications in the group of GB, 3 patients had a gastric pouch
dilation treated by band removal in two and one laparoscopic conversion to Rouxen-Y gastric bypass (RYGBP), 2 patients presented an insufficient weight loss treated
by conversion into RYGBP, 1 patient presented a gastric erosion treated by conversion into RYGBP, and 3 patients had a disconnection of the port treated by reconnection. In the group of SG, 2 patients presented insufficient weight loss treated by
conversion to laparoscopic duodenal switch (DS).
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Table 3. Postoperative late complications and weight loss failure

3.5

DISCUSSION

Laparoscopic SG is considered more invasive than GB, and does not have the possibility of “restitutio a integrum”, because of vertical subtotal gastrectomy, where the
antrum is conserved besides a small part of the upper stomach. % EWL obtained at
4,6,8
1 and 3 years after GB, are in accordance with data from the literature.
12
Our results at 1 year after SG are similar to those reported by Langer,
13
11
Baltasar and Johnston.
Hormonal issues could, firstly, explain the differences in our study between the
two procedures in terms of weight loss and of loss of sensation of hunger. Ghrelin,
an acylated upper gastrointestinal peptide, is the only orexigenic hormone, where
circulating levels decrease with feeding and increase before meals, achieving con14
centrations sufficient to stimulate hunger and food intake. This hormone is primarily produced by the enteroendocrine cells of gastric mucosa and to a lesser
extent from the duodenum.
The procedure of SG involves resection of the gastric fundus, the predominant
part of the stomach in the production of ghrelin, resulting in less stimulation of the
15
hunger center. A recent study by Langer compared the ghrelin levels in patients
submitted to SG and to GB, showing in patients with SG a significant decrease in
plasma ghrelin at day 1 after surgery, confirmed also after 1 and 6 months, in contrast to no change found in patients with GB. Moreover, in patients with GB, the
plasma ghrelin levels 1 and 6 months after surgery appeared increased compared
with the preoperative levels of the same group.
16
Kotidis measured the serum ghrelin in patients submitted to a SG with DS, before surgery and after 18 months, and concluded that the marked suppression of
the hormone seems to be the main cause for the postoperative lack of appetite.
Another mechanism explaining weight loss and differences in loss of hunger
sensation between the two groups is a mechanical process, where the appetite is
related to gastric emptying. A randomized and double blind trial reported by Berg56

17

mann, showed an association between echographic gastric emptying and appetite,
where the more the antrum is expanded the less the feeling of hunger. This mechanism is represented by the new anatomy of the stomach after the procedure of SG
(Figure 5).

Figure 5. Barium swallow in a patient 1 month
after SG.

Gastric emptying may be a significant factor in the evolution of GERD after these
procedures. In the group after SG, patients were more affected than patients after
GB at 1 year and at 3 years these results were reversed. After SG, a lack of gastric
compliance and emptying appeared at 1 year, whereas an increased gastric compliance and clearance was present after 3 years, likely resulting in the reduced inci18
dence of GERD.
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Figure 6. Barium swallow in a patient 3 years after
SG. Arrow points to restored angle of His.

Additional factors involved in GERD after SG could be the anatomical changes in the
19
angle of His, which is one of the gastroesophageal protective mechanisms. During
the procedure of SG, this angle is usually blunted. The frequent consequence is the
immediate appearance of GERD in previously asymptomatic patients, as shown by
our results. After 3 years, a smaller number of patients with SG complained of
GERD, probably because of restoration of the angle of His, as evidenced on barium
swallow (Figure 6).
20
On the other hand, Dixon et al have demonstrated a rapid and major improvement of GERD in patients submitted to GB, probably because the GB directly
acts as an antireflux mechanism. In our series, patients submitted to GB and affected by GERD before surgery, showed an improvement after 1 year, which was confirmed also after 3 years. However, late de novo GERD appeared in 20.5% of patients with GB. This agrees with the literature, where a high incidence of long-term
21,22
GERD and esophagitis is reported in patients after GB.
A frequent cause of failure of restrictive surgery is said to be sweet eating, appearing de novo or persisting despite the procedure. In our study, craving for sweets
reappeared after 3 years, which was more pronounced (but not statistically significant) for GB than for SG.
We divided the complications into minor and major (requiring re-operation).
Our results demonstrated a higher number of minor complications after GB than SG.
The shoulder pain can be explained by radiation of pain from the left upper quadrant, where the port is positioned just distal to the costal margin. Frequent vomiting
is related to poor alimentary education and less loss of hunger, characterized by the
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sudden and fast filling of the gastric pouch. Regarding the SG, frequent vomiting and
poor choice of alimentation are probably related to the same mechanism as with
GB, but the mineral deficiency for vitamin B12 and iron is most likely from lower
production of intrinsic factor and acid by the reduced stomach.
Both groups encountered major complications, requiring re-operation during
the early and late postoperative period. However, whereas the number of major
complications was higher after GB than SG, the importance of these complications is
less after GB than after SG. After GB, two cases of gastric pouch dilation and three
1,4
cases of disconnection of the system occurred, concurring with the literature. In
the SG group, there were two major complications: one intraperitoneal bleed and
one ischemia of the sleeve. The first was treated by relaparoscopy with control of
bleeding, and the other was life-threatening and required a total gastrectomy. This
ischemia was related to poor vascularization to the sleeve, caused by damage of the
left gastric vessels during the initial surgery. To obtain a narrow gastric tube it is
mandatory during gastric resection to perform an accurate adhesiolysis between
the posterior wall of the stomach and the pancreatic body and tail, and the left
gastric artery is at danger during this dissection.
The most important late problem presented in our series was insufficient
weight loss, more pronounced after GB than after SG. In cases of GB, one possible
treatment is re-operation to a RYGBP. Reports have found good results with RYGBP
23-27
after failure of GB.
Conversion of GB to RYGBP can also be an alternative in cases of other complications, such as gastric pouch dilation and gastric erosion, encountered in 2 of our patients in the GB group. On the other hand, in the case of
insufficient weight loss after SG, it appears logical to add a malabsorptive process to
the already performed restrictive operation. SG is often considered as the first step
28-30
of a DS in cases of super-obese patients.
We were fortunate not to encounter a
31
case of staple-line dehiscence, which can require challenging treatment.
In conclusion, weight loss and loss of feeling of hunger after 1 year and 3 years
were better after SG than GB. GERD was more frequent at 1 year after SG but at 3
years after GB. The number of re-operations was important in both groups, but the
severity of complications was higher after SG.
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CHAPTER THREE AT A GLANCE
Mid-term (3 years) outcome of

LAGB

versus LSG

EWL

48%

66%

Complications (GERD)

20.5%

3.1%

Conversions (weight issue/complication)

15%
(LRYGB 10%/
removal 5%)

7.5%
(LDS 5%/
gastrectomy 2.5%)

Patient acceptance

NA

NA
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4.1

ABSTRACT

Objective: To determine the long-term efficacy and safety
of laparoscopic adjustable gastric banding (LAGB) for morbid obesity.
Design: Clinical assessment in the surgeon’s office in 2009 (>12 years after LAGB).
Setting: University obesity center in Brussels, Belgium.
Patients: A total of 151 consecutive patients who had benefited from LAGB between
January 1, 1994, and December 31, 1997, were contacted for evaluation.
Intervention: Laparoscopic adjustable gastric banding.
Main Outcome Measures: Mortality rate, number of major and minor complications,
number of corrective operations, number of patients who experienced weight loss,
evolution of comorbidities, patient satisfaction, and quality of life were evaluated.
Results: The median age of patients was 50 years (range, 28-73 years). The operative mortality rate was zero. Overall, the rate of follow-up was 54.3% (82 of 151
patients).
The long-term mortality rate from unrelated causes was 3.7%. Twenty-two percent of patients experienced minor complications, and 39% experienced major
complications (28% experienced band erosion). Seventeen percent of patients had
their procedure switched to laparoscopic Roux-en-Y gastric bypass. Overall, the
(intention- to-treat) mean (SD) excess weight loss was 42.8% (33.92%) (range, 24%143%). Thirty-six patients (51.4%) still had their band, and their mean excess weight
loss was 48% (range, 38%-58%). Overall, the satisfaction index was good for 60.3%
of patients. The quality-of-life score (using the Bariatric Analysis and Reporting Outcome System) was neutral.
Conclusion: Based on a follow-up of 54.3% of patients, LAGB appears to result in a
mean excess weight loss of 42.8% after 12 years or longer. Of 78 patients, 47
(60.3%) were satisfied, and the quality-of-life index was neutral. However, because
nearly 1 out of 3 patients experienced band erosion, and nearly 50% of the patients
required removal of their bands (contributing to a reoperation rate of 60%), LAGB
appears to result in relatively poor long-term outcomes.
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4.2

INTRODUCTION

There is substantial evidence that surgery is the only valid treatment for morbid
1,2
obesity.
In recent years, several techniques, many of them laparoscopic, have emerged.
Presently, the most commonly performed techniques are laparoscopic adjustable gastric banding (LAGB) and Roux-en-Y gastric bypass (RYGB), which is also typi3-6
cally performed laparoscopically.
Our team performed the first laparoscopic adjustable band gastroplasty in Oc7
tober 1992. Use of this technique has since grown exponentially, first in Europe and
8-10
Australia, and subsequently in other parts of the world, including the United
States. In Europe, since 2004, we have observed an important shift in treatment
11
awayfrom LAGB and in favor of the gastric bypass.
In contrast, in the United States, an opposite trend has been noted, and in
2009, a greater number of adjustable band procedures were reported compared
with gastric bypass procedures. Opponents of the adjustable band claim that this
technique can result in a mediocre quality of life and a significant number of complications, and that there is a tendency for patients to regain weight after some
12,13
years.
The purpose of our study is to analyze the long-term (≥12 years) effects of
LAGB on patients in terms of weight loss, complications, reoperations, satisfaction,
quality of life, as well as evolution of comorbidities and receipt of additional related
treatments.

4.3

METHODS

4.3.1

Study Design and Patients

Between January 1, 1994, and December 31, 1997, our team treated 151 consecutive patients for morbid obesity by laparoscopic placement of a 9.75-cm adjustable
band (Lap-Band; Bio-Enterics Corp, Carpinteria, California). The decision to engage
in bariatric surgery was made in accordance with the National Institutes of Health
14
guidelines. Part of this patient cohort was included in the LAGB prelaunch study by
15
the US Food and Drug Administration. Data were gathered from hospital medical
records, postoperative office visit findings, responses to a questionnaire that had
been sent to every patient, telephone interviews, and in-office evaluations performed by the authors a few weeks before writing this study.
4.3.2

Procedures and Measures

The laparoscopic adjustable band procedure was performed with the so-called perigastric technique. This technique has been extensively described by us and by oth65

16,17

ers.
In brief, the patient was explored laparoscopically by means of 5 trocars.
Using hook coagulation, we entered the plane between the first vessel and the
gastric wall at the lesser curvature of the stomach’supper pole. With smooth dissection, a tunnel was developed posterior to the stomach by advancing a pair of blunt
grasping forceps until the tip of the grasper emerged at the angle of His.Care was
taken not to enter the lesser sac. Once the grasper tip had been freed at the angle
of His, an adjustable band was introduced intraperitoneally after enlarging the left
upper quadrant trocar opening. The band tubing was snapped by the grasper tip at
the angle of His, and the band was looped around the upper part of the stomach,
tightened, and locked. The band was stabilized by 4 sero-serosal stitches of nonresorbable suture material on each part of the band, which was placed to the left of
the locking system. The tubing was exteriorized and fixed to the port, which was
sutured in place on the anterior abdominal fascia at the level of the enlarged trocar
opening in the left upper quadrant.
The band was left deflated for 4 weeks and subsequently gradually inflated under radioscopic control in the radiology suite, over the course of about 4 sessions.
Restriction was judged to be sufficient when the patient experienced early satiety
while there was still sufficient passage of dye, as evidenced upon barium swallow.
After optimal filling, the patients were seen in the surgeon’s office every 3 to 6
months the first year and every 6 months thereafter. Variable outcome measurements included weight loss, the type and number of possible complications, treatment mode, number of reoperations, a satisfaction index (very dissatisfied, somewhat dissatisfied, neutral, pleased, or very pleased), and a quality-of-life score
18
(based on the Bariatric Analysis and Reporting Outcome System). With the latter
evaluation system, a score of up to 5 is given in 5 distinct categories: self-esteem,
physical well-being, social life, capacity to work, and sexual health. Points were
subtracted for complications and reoperations. Among the long-term complications
reported, incisional hernia, port infection, and tubing disconnection were considered minor complications, whereas pouch dilatation, band slippage,band erosion,
band intolerance, and infection of the band leading to removal were considered
major complications. Band intolerance was defined as complete food intolerance,
possibly with esophageal dilation but without objective dilation (from radiography)
of the stomach proximal to the band during upper gastrointestinal transit. Pouch
dilatation and band slippage were defined similarly, but with radiographdocumented dilation of the stomach proximal to the band.
The data on weight loss included the values documented in the patients’ medical records, the values obtained by analysis of the questionnaire, and the values
recorded at the final physical examination. In addition, at that time, patients were
asked to give an estimate of their yearly weight loss values. The change in weight
between 2 recorded values was considered to be linear. A diagnosis of band erosion
was determined by the intraluminal appearance of at least part of the band at gas66

troscopy. Gastroscopy was systematically performed for all patients experiencing
discomfort or pain and/or weight gain, or if the fluid inside the band appeared turbid when the band was adjusted.
The evolution of comorbidities was evaluated by changes in treatment modalities, including antidiabetic oral agents, antihypertensive drugs, and continuous
positive airway pressure.
4.3.3

Statistical Analysis

The McNemar test for paired variables was used for the statistical analysis of treatment evolution. The t test for paired variables was used for analysis of the evolution
of weight, body mass index (BMI; calculated as weight in kilograms divided by
height in meters squared), and excess weight loss (EWL). Results are represented as
mean values, standard deviation, and range or as median values with ranges. Statistical significance was reached at P<.05.

4.4

RESULTS

Of the 151 patients who had benefited from LAGB between January 1, 1994, and
December 31, 1997, 82(54.3%) were available for full evaluation as a result of a
written or telephone reply to the questionnaire and/or an examination in the office
by one of the surgeons at the end of 2009. There were 8 men and 74 women, with a
mean (SD) age of 50 (0.95) years (range, 28-73 years).
The mean (SD) preoperative weight was 113.57 (18.17) kg (range, 86-180 kg),
and the mean (SD) BMI was 41.57 (2.9) (range, 35-57). The operative mortality rate
was zero.
11-14
The median postoperative follow-up period was 13 years.
Three patients
(3.7%) died of causes unrelated to the LAGB: one died of melanoma, one died of
lung cancer, and one committed suicide for financial reasons. Forty-eight patients
(58.5%) had minor and/or major complications.
4.4.1

Minor Complications

Of the 82 patients, 18 (22.0%) had a total of 29 minor complications: 4 (4.9%) presented with an incisional hernia, 16 (19.5%) experienced 23 port-tubing disconnections, and 2 (2.4%) developed isolated port infection.
4.4.2

Major Complications

Of the 82 patients, 32 (39.0%) had a total of 33 major complications: 9 (11.0%) had
pouch dilatation, 6 of whom had their bands removed and 3 of whom had their
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band repositioned. Twenty-three patients (28.0%) presented with band erosion,
which was diagnosed after a mean (SD) time of 4 (2.9) years (range, 1-11 years).
Of these 23 patients, 17 had their bands removed, 2 had their bands repositioned, 2
were switched to laparoscopic Roux-en-Y gastric bypass (LRYGB), and 2 declined
treatment. One patient (1.2%) developed a band infection.
4.4.3

Reoperations

Of the 82 patients, 49 (59.8%) underwent at least 1 reoperation, either for 1 or
more complications or for weight issues (ie, a lack of weight loss or a regaining of
weight). One patient (1.2%) was treated surgically for incisional hernia, 10 patients
(12.2%) needed a total of 13 port-tubing reconnections, 2 patients (2.4%) required
port removal, and 1 patient (1.2%) had her port replaced. Twelve patients (14.6%)
required band repositioning; the mean (SD) elapsed time between placement and
repositioning of the band was 3.6 (3.18) years (range, 2 months to 6 years). Fortyone patients (50.0%) needed band ablation for varying reasons: 17 (20.7%) for band
erosion, 5 (6.1%) for pouch dilatation, 2 (2.4%) for erosion together with pouch
dilatation, 1 (1.2%) for perforated bulbar ulcer, and 1 (1.2%) for band infection early
in the postoperative course; for 5 patients (6.1%), the reason for band removal was
unclear, and for 10 patients, the reason was weight gain. Fourteen of the 82 patients (17.1%) were switched to LRYGB: 10 for weight issues and 4 for band erosion.
Band removal and the switch to LRYGB were performed in 1 stage for 11 patients
and in 2 stages for 3 patients. The median elapsed time between placement and
6-12,19
removal of the band was 9 years.
Of the 14 patients who switched to LRYGB, all
were available for follow-up, and the median duration of follow- up was 5 years
(range, 1-7 years). One (7.1%) of these14 patients needed yet another laparoscopic
reoperation with reconstruction of the gastrojejunal anastomosisfor stenosis, which
had persisted despite 2 balloon dilatations.
4.4.4

Weight Loss

The evolution of the BMI of patients and the evolution of the EWL of patients are
represented in Figure 1A and B and Figure 2A and B, respectively.
Complete weight loss data after 12 years (as recorded in the surgeon’s office)
are available for 70 of 151 patients (46.4%). Mean (SD) weight decreased from
113.57 (18.17) kg (range, 86-180 kg) to 92.82 (23.20) kg (range, 37-165 kg); mean
(SD) BMI decreased from 41.57 (5.67) (range, 35-57) to 33.79 (7.52) (range, 16-53)
(Figure 1). The mean (SD) percentage of EWL in this group of 70 patients was 42.8%
(33.92%) (range, 24%-143%) (Figure 2).
These latter numbers represent 22 patients who had their band removed without further surgical measures and who experienced EWL of 23%, 12 patients who
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had an LRYGB after band removal and experienced EWL of 64%, and 36 patients
who still had their band in place and who experienced EWL of 48%.

Figure 1.
A, Evolution of the mean (SD) body mass index (BMI; calculated as weight in kilograms divided by height
in meters squared) for the entire (intention-to-treat) patient population per year after laparoscopic
adjustable gastric banding. The number above each error bar represents the number of patients.
B, Evolution of the mean (SD) BMI per year after laparoscopic adjustable gastric banding for patients
who still have their band (band in place), for patients who lost their band without any further measures
(band out), and for patients whose band was removed and for whom a gastric bypass was performed
(bypass).

Figure 2.
A, Evolution of the mean (SD) percentage of excess weight loss (EWL) for the entire patient population
per year after laparoscopic adjustable gastric banding. Note that, for 2 patients, some confusion exists as
to their correct initial weight. Therefore, these patients were omitted in the EWL graph, but they were
included in the BMI graphs because their present weight is obviously known. The number above each
error bar represents the number of patients.
B, Evolution of the mean (SD) percentage of EWL per year after laparoscopic adjustable gastric banding
for patients who still have their band (band in, for patients who losttheir band without any further
measures (band out), and for patients whose band was removed and for whom a gastric bypass was
performed (bypass).
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4.4.5

Satisfaction Index and Quality of Life after 12 Years

Of 78 patients, 47 (60.3%) were either pleased or very pleased with their LAGB, 11
(14.1%) were neutral, and 20 (25.6%) were either dissatisfied or very dissatisfied.
4.4.6

Evolution of Comorbidities

Of 78 patients, 20 (25.6%) were treated for arterial hypertension before band insertion, and 23 (29.5%) were treated for arterial hypertension 12 years after their LAGB
(P=.72). Of 78 patients, 5 (6.4%) had type 2 diabetes mellitus before band insertion,
and 11 (11.2%) had type 2 diabetes 12 years after their LAGB. Of 78 patients, 2
(2.6%) needed continuous positive airway pressure for sleep apnea before gastroplasty, and 6 (7.7%) needed continuous positive airway pressure for sleep apnea 12
years after gastroplasty.
Table. Data on Excess Weight Loss, Dilatation, and Erosion in Patients Who Underwent Laparoscopic
Adjustable Gastric Banding

Abbreviation: EWL, excess weight loss.

4.5

COMMENT

All 151 patients from the cohort were contacted by certified letter and by telephone. Only 82 responded. This low response rate after 12 years is rather deceiving
and could be attributed to a general lack of compliance among this particular patient population. However, it could just as easily be caused by the suboptimal administrative organization in our department, in particular, and in the Belgian health
care system, both of which appear to be less effective than the Australian system,
20
for instance, for which extremely high follow-up rates are reported. Follow- up
assiduity is a critical factor for success in bariatric procedures, in general, and in
21
LAGB, in particular.
In addition, LAGB patients lost to follow-up are likely to experience very little
22
weight loss. Our results must be viewed from this perspective.
Another limitation of our study concerns the surgical technique. Indeed, there is
some evidence to suggest that the more recent “pars flaccida” technique and the
use of wider, softer bands provide better overall results than the “perigastric” tech70

nique that we used at the time, especially concerning the erosion rate and the inci23
dences of band slippage and pouch dilatation.
Last but not least, one could object that our results reflect a learning curve
among surgeons. However, as mentioned earlier, our department started performing LAGB more than 14 months before the time of the onset of this study and had
performed some 50 LAGB procedures at that time. It is generally accepted that the
24
learning curve for an advanced laparoscopic procedure affects some 35 cases.
Despite the aforementioned criticizable aspects of our study, we still think that
our results elucidate the long-term outcomes of LAGB. To our knowledge, this is the
first study on the outcomes of this procedure after more than 10 years. Our response rate and results actually match those of earlier studies available in the litera25-27
ture.
Moreover, because the perigastric technique has been used by a great
number of surgical teams in a substantial number of patients everywhere in the
world, the outcome concerns several thousands of patients. Furthermore, other
28
prolific authors were not able to detect a significant difference in the (excellent)
results between the perigastric and pars flaccida techniques and are therefore still
performing the former.
In our study, 48 patients had complications; however, only 14 of these patients
experienced port-tubing disconnection, a minor complication that has become
29
much less frequent with use of the newer band systems.
Of 82 patients available for follow-up, 9 (10.9%) experienced pouch dilatation.
In the literature, long-term results range from 4.5% to 21% of patients experiencing
25-27,30,31
pouch dilatation.
Although the perigastric technique might again be a contributing factor, it is noteworthy that many dilatations appeared quite late (mean
time, 3.6 years; median time, 2 years) after insertion, which seems to imply other
32
factors. Other possible causes are overinflation of the band or lack of compliance
33
on the patient’s part, but the natural evolution of a hollow viscus proximal to a
34
stenotic factor cannot be ruled out either.
Twenty-three patients (28.0%) experienced band erosion which was diagnosed
after a median of 4 years. Theoretically, it is not surprising that a rigid structure
placed
around a hollow organ would erode in the lumen of the latter, as experienced
35
earlier with the Angelchik prosthesis. Nevertheless, our numbers are significantly
25-27,30,31
higher than those in the literature.
The culprit here again could be the perigastric technique, with which substantially less tissue is left between the prosthesis
and the stomach wall than is left when the pars flaccida technique is used. In contrast, the higher incidence that we found might at least partly be explained by our
policy of performing gastroscopy systematically in all patients presenting with
weight regain at some point after gastroplasty, even in the absence of other symptoms. This policy might differ from others with a higher threshold for performing
endoscopy and consequently a lower detection rate for silent erosion.
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Close to 50% of the patients lost their band within about 9 years. A substantial
number of these patients benefited from LRYGB later on. The morbidity rate due to
this switch to LRYGB was relatively low (7%), and the percentage of EWL was 64%,
which compares favorably with the 48% observed when the band was still in place.
This demonstrates the efficiency of the gastric bypass in patients who failed to
achieve weight loss after receiving the gastric band.
Global excess weight loss was less than 50%. This relatively low figure might explain the lack of efficacy of the procedure in curing comorbidities among our patients. However, the evolution of these comorbidities must be weighed against their
natural evolution during a similar time frame in a non-surgical population.
Of 78 patients, 47 (60.3%) were pleased or very pleased (ie, the satisfaction index) with their LAGB, which is somewhat surprising considering the high number of
reoperations and the relatively modest weight loss. The objective final quality-of-life
score was 3, which corresponds to that observed in a normal, non-surgical population. This can be considered a good result because points had been subtracted for
complications and reoperations, which were frequent. Both these indices confirm
and explain the fact that the public has not rejected the “lap-band” procedure, unlike many of the surgeons in Europe.
To conclude, based on an intention-to-treat evaluation, but with a follow-up of
only approximately half of the patients, laparoscopic placement of a 9.75-cm adjustable band (ie, LAGB) appears to induce an excess weight loss of 42.8% after 12
years. Still, 60.3% of the patients were satisfied, and the quality-of-life index was
comparable to the non-surgical average. However, almost 1 out of 3 patients experienced band erosion, and there was no beneficial influence on comorbidities. Fourteen of 82 patients (17.1%) were switched to laparoscopic gastric bypass, with good
results.
The high failure rate of LAGB, at least in our hands, could be detrimental to its
future continued widespread use as a restrictive weight loss operation.
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CHAPTER FOUR AT A GLANCE
Long-term (12 years) outcomes of LAGB
-EWL:
48% (band in place)
-Complications
28% erosions
11% pouch dilation
-Conversions
17% conversions to LRYGB
15% band repositioning
50% band removal
-Patient acceptance:
satisfaction index 60.3%
BAROS 3.0
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5.1

ABSTRACT

Objective: To determine the mid- and long-term efficacy and possible side effects of
laparoscopic sleeve gastrectomy as treatment for morbid obesity.
Summary Background Data: Laparoscopic sleeve gastrectomy is still controversial as
single and final treatment for morbid obesity. Some favorable short-term results
have been published, however long-term results are still lacking.
Methods: In the period between November 2001 and October 2002, 53 consecutive
morbidly obese patients who, according to our personal algorithm, were qualified
for restrictive surgery were selected for laparoscopic sleeve gastrectomy. Of the 53
patients, 11 received an additional malabsorptive procedure at a later stage because of weight regain. The percentage of excess weight loss (EWL) was assessed at
3 and 6 years postoperatively. A retrospective review of a prospectively collected
database was performed for evaluation after 3 years. Recently, after the sixth postoperative year, patients were again contacted and invited to fill out a questionnaire.
Results: Full cooperation was obtained in 41 patients, a response rate of 78%. Although after 3 years a mean EWL of 72.8% was documented, after 6 years EWL had
dropped to 57.3%, which according to the Reinhold criteria is still satisfactory. These
results included 11 patients who had benefited from an additional malabsorptive
procedure (duodenal switch) and 2 patients who underwent a “resleeve” between
the third and sixth postoperative year.
Analyzing the results of the subgroup of 30 patients receiving only sleeve gastrectomy, we found a 3-year %EWL of 77.5% and 6+ year %EWL of 53.3%. The differences between the third and sixth postoperative year were statistically significant
in both groups. Concerning long-term quality of life patient acceptance stayed good
after 6+ years despite the fact that late, new gastro-esophageal reflux complaints
appeared in 21% of patients.
Conclusions: In this long-term report of laparoscopic sleeve gastrectomy, it appears
that after 6+ years the mean excess weight loss exceeds 50%.
However, weight regain and de novo gastroesophageal reflux symptoms appear
between the third and the sixth postoperative year. This unfavorable evolution
might have been prevented in some patients by continued follow-up office visits
beyond the third year. Patient acceptance remains good after 6+ years.
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5.2

INTRODUCTION

Surgical treatment for morbid obesity has witnessed a significant evolution since the
advent of laparoscopy. Numerous operations with a plethora of variations are presently advocated as method of choice to treat morbid obesity.
Laparoscopic sleeve gastrectomy (LSG) was originally intended as bridging procedure for super obese patients awaiting definitive bariatric intervention. Recently,
after early promising results, sleeve gastrectomy was proposed as potential single
1-3
and final treatment for morbid obesity by several authors.
To our knowledge, long-term efficacy of the LSG procedure as intended final
treatment for morbid obesity has not yet been demonstrated.
We present the 6+ years results after LSG.

5.3

METHODS

5.3.1

Study Design and Patients

A total of 53 consecutive patients selected for restrictive surgery underwent LSG as
treatment for morbid obesity in the period between November 2001 and October
2002. Inclusion criteria for bariatric surgery followed 1991 NIH guidelines; the
4,5
choice of a restrictive procedure was based on our personal algorithm . Some
individuals in our series had dropped under the limit of 35 body mass index (BMI) at
the time of surgery as a result of a strenuous fat-free and carbohydrate poor diet in
4
view of the operation. All patients had been evaluated by a multidisciplinary team.
Sleeve gastrectomy had been chosen amid an array of laparoscopic weight loss
operations offered at our department (LSG, adjustable band, Roux-en-Y gastric bypass, biliopancreatic derivation by duodenal switch (DS) or according to Scopinaro).
5
Choice was based on our empirically established algorithm. In brief, all patients
who were thought to be volume eaters and who were not diabetic nor subject to
significant gastroesophageal reflux disease (GERD), benefited from LSG intended as
final treatment. (At the time adjustable band gastroplasty was still performed for
the same indication, but only as part of a specific study, unrelated to the present
one. Therefore, this study does represent consecutive patients with no other form
of selection.)
Patients were followed up postoperatively in the office on a regular basis until 3
years after operation. The patients were again contacted by telephone after the
sixth postoperative year and were invited to fill out a questionnaire.
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5.3.2

Procedures and Measures

LSG was performed following the technique described earlier using systematically a
6
34 Fr bougie . With this technique, the antrum was spared, starting the gastric resection about 6 cm proximal to the pylorus.
This study was carried out in an effort to evaluate quality of life (QOL) and possible
side effects as well as efficacy for weight loss at least 6 years after LSG.
QOL was evaluated using the Bariatric Analysis and Reporting Outcome System
(BAROS) score. The BAROS evaluates the results of obesity treatments by analyzing
3 psychomedical aspects: weight loss, changes in comorbidities, and QOL. Up to 3
points are allowed for each category, points are deducted for complications and
7
reoperations. The QOL evaluation included symptoms of GERD as well. GERD was
considered significant when the patient mentioned regular use of prescriptionproton pump inhibiting agents.
Weight assessment that had been recorded after 3 years was now re-evaluated
after 6+ years. Weight loss was registered as change in BMI and % excess weight
loss (EWL).
Data were analyzed using MedCalc statistical software. Comparison of means
from continuous variables was performed using paired 2-tailed Student t test. Results are represented as mean ± standard deviation (SD), ± 95% confidence interval.
Statistical significance was defined as P <0.05.

5.4

RESULTS

5.4.1

Patient Characteristics

A total of 53 consecutive patients who were qualified for restrictive surgery, according to our personal algorithm we used at that time, underwent LSG for weight re5
duction in the period between November 2001 and October 2002. All relevant
data, gathered from the responses to the questionnaire, were collected by one of
the authors (J.D.) between December 2008 and January 2009. Full evaluation was
possible in 41 patients (30 women and 11 men, 3/1 ratio), meaning a follow-up at
6+ years in 78% of the patients. Four patients (3 women and 1 man) refused to cooperate, 8 patients could not be traced. All 12 patients who could not be evaluated
were included in the data in an effort to provide intention-to-treat results.
Median age at surgery was 44 years (range, 28–71; SD, 11.0). Median preopera2
tive BMI was 39.0 kg/m (range, 31–57; SD, 5.4). Five patients suffered from arterial
hypertension, 1 patient was diabetic type II. One patient had mentioned preoperative GERD symptoms.
Of the 41 patients, 11 underwent completion of a DS procedure because of
weight regain some time between the third and sixth postoperative year. These
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latter patients were included in the study according to the intention-to-treat regimen.
Two other patients needed a re-sleeve operation because of weight regain
combined with pouch dilatation as demonstrated on upper gastrointestinal (GI)
series, and were included as well (intention-to-treat).
Data were analyzed in the over all patient groups, thus including patients with completion of DS and re-sleeve and of patients who were treated by LSG alone.
Table 1. Difference Between Mid- and Long-Term Effect of LSG on %EWL and BMI

Figure 1. Difference in mean %EWL between 3 and 6 years postoperatively for stand-alone sleeve gastrectomy.
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Figure 2. Difference in mean BMI between 3 and 6 years postoperatively for stand-alone sleeve gastrectomy.

Figure 3. Difference in mean %EWL between 3 and 6 years postoperatively for over all population (stand-alone LSG and LSG + DS).
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Figure 4. Difference in mean BMI between 3 and 6 years postoperatively for over all population (stand-alone LSG and LSG + DS).

5.4.2

Efficacy

At 3 years postoperatively, an over all mean EWL of 72.8% had been recorded in our
series (Table 1, Fig. 3). After the sixth postoperative year weight regain was observed in 31 cases (75.6%), resulting in a residual over all mean EWL of 57.3% (Table
1, Figs.1–4). The difference in weight loss, expressed as EWL, between the third and
sixth postoperative year was statistically significant for the entire group as well as
for the subgroup of patients where LSG was the sole procedure (Table 1).
Median BAROS quality of life score after 6+ years was 5(range, -2–9; SD, 2.7;
95% confidence interval, 4–6).
One patient suffering from diabetes type II had resolution of the disease. Of 5
patients, 2 with arterial hypertension became and stayed normotensive.
Of 53 patients, 23 (43.4%) either were lost for follow-up or refused to respond
to our questionnaire (n =12) or needed another procedure, and should be considered dissatisfied with the sleeve gastrectomy procedure. These 23 patients combined with those who did not reach 50% excess weight loss, according to Reinhold
8
criteria, were considered objective failures. At 3 years, an objective failure rate of
47% was noted, which reached up to 64% after the sixth postoperative year (Tables
2, 3).
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Table 2. Objective Success After 3 yr, Intention-to-Treat After Stand-Alone Sleeve Gastrectomy.

LSG indicates laparoscopic sleeve gastrectomy; EWL, excessive weight loss; DS, duodenal switch

Table 3. Objective Success After 6 yr, Intention-to-Treat After Stand-Alone Sleeve Gastrectomy.

LSG indicates laparoscopic sleeve gastrectomy; EWL, excessive weight loss; DS, duodenal switch

5.4.3

Postoperative Morbidity

Major morbidity, meaning leakage, stenosis, bleeding, or incisional hernia occurred
in 12.2% of all patients (Table 4). There were no surgery-related deaths. One patient
died of colon cancer 4 years after LSG. Gastroesophageal complaints were reported
after 6+years (Table 5). About 18% of patients in the stand-alone LSG group and
21% of patients in the over-all group mentioned occasional vomiting, and respectively 23% to 26% of patients reported frequent episodes of GERD.
Table 4. Major Complications Related to Sleeve Gastrectomy.
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Table 5. Gastro-esophageal Complaints at 6 yr Postoperatively.

5.5

DISCUSSION

Our patient group is representative for the average bariatric population in Belgium
9
in 2001 to 2002. Patients were selected according to the 1991 NIH guidelines.
Weight assessment was made after 3 and 6 years after sleeve gastrectomy. Data after the sixth postoperative year were derived from a telephone questionnaire.
Telephone surveys are generally considered biased in the sense that patients tend
to underestimate their weight. One should therefore be aware that the actual final
BMI could be even higher than the ones we worked with in our database, meaning
that true late weight regain could be even more pronounced.
Between 2001 and 2002, the only available long-term data about this type of
restrictive procedure came from Johnston et al and concerned the Magenstrasse
10
and Mill, an open “sleeve-like” procedure. Since then, as far as we know, no longterm results of the currently performed LSG operation have yet been reported.
Some reports with medium-term follow-up, including ours, showed a promising %
EWL after 1 and 2 years. Ranges of respectively ±62% and ±72% have been reported.1-3,6
According to the present study, the mean long-term EWL at 6+years after LSG
remains above 50% both in the pure LSG as the LSG + DS group. Considering the
8
Reinhold criteria, these results are considered satisfactory. However, despite this
acceptable final result, our series did show significant weight regain between the
third and the sixth postoperative year.
In fact, although the number of our patient cohort is rather small, difference in
% EWL after 3 and 6 years appears to be statistically highly significant. Moreover,
weight regain is probably even higher than our results indicate. Indeed, 11 of our
patients (26%) did benefit from a complementary DS procedure between the fourth
and sixth postoperative year, and hence no longer presented LSG as stand-alone
procedure. In accordance with the intention-to-treat principle, these patients were
included in the 6+ year results, which avoided selecting out the patients with favor-
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able results (the ones who did not need an additional weight loss procedure). However, even in the latter subgroup with favorable results, the difference in EWL at 3
and 6+ years still reached statistical significance.
Of 53 patients, 23 either were lost for follow-up or refused to respond to our
questionnaire (n =12) or needed another procedure (n =11). This means that 43.4%
of our patients were not satisfied with the procedure of simple sleeve gastrectomy.
Objective failure rates at 3 and 6+ years were 47% and 64%, respectively (Tables 2,
3). These results should be compared with the numbers after other bariatric procedures as gastric bypass, vertical banded gastroplasty, or gastric banding.
Thus, LSG appears to be subjected to weight regain after more than 3 years.
This is similar to what has been reported earlier in other purely restrictive bariatric
11-15
surgical procedures.
Recently, Scozzari et al reported excess weight loss after
adjustable gastric banding of 42% at 3 years, 33% at 5 years, and 30% at 7 years. The
same study reported an EWL after vertical banded gastroplasty (VBG) of 61%, 57%,
11
and 53%, respectively. Thus, long-term results of VBG are quite similar to our longterm findings after LSG. This is interesting because short-term results seem to be
better after LSG than after VBG. This difference may partly be explained by suppression of ghrelin obtained by the resection of the gastric fundus in LSG but not in
16-19
VBG.
However, the hope that removal of the ghrelin-producing fundus could
guarantee long lasting weight loss, appears to be vain. Most likely, hyperactivity of
previously silent ghrelin-producing cells, scattered over the gastrointestinal tract,
annihilates the early effect of fundic resection which at least partly could explain
16
weight regain after LSG. This loss of “appetite suppression effect” of LSG in long17
term follow-up had been predicted before.
Another issue intervening in early weight loss after LSG is increased gastric
emptying which, combined with decreased gastric acid secretion, causes incomplete
17,20,21
digestion after LSG.
Increased gastric emptying is associated with higher levels
of glucagon-like-peptide-1, a glucose-regulating insulin-enhancing agent, which has
22-26
been linked to weight loss and resolution of type II diabetes mellitus.
This salutary effect on gastric emptying is however likely to diminish after time, once the
sleeved stomach regains compliance which will permit the patient to ingest larger
17
volumes more frequently.
Late weight regain can be induced by purely dietary factors as well, like changes
in eating behavior by shifting toward “easy” highly caloric food stuffs. Purely dietary
flaws can probably be detected and possibly could have been treated by frequent
follow-up visits aiming at repeated patient education and motivation. This issue has
been demonstrated before in other restrictive procedures, especially adjustable
27-29
gastric banding.
It is noteworthy that in our series weight regain coincided with
the interruption of the office visits after 3 years.
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This confirms that loss of continuous support and control is likely to play an important role in weight regain. Consequently, continued office visits should be
strongly encouraged.
There is general apprehension that, rather than regaining normal compliance,
the sleeved stomach might dilate over time. Dilatation of the stomach allows the
patient to consume larger volumes of food, hence induces weight regain. On late
postoperative barium upper GI series, performed because of weightregain, some
patients presented “neo-fundus” formation (Fig. 5).
Actually, 2 patients in our series successfully benefited from a resleeve procedure
30
for “fundus regeneration” as proposed by Baltasar et al (Fig. 5).

Figure 5. Upper GI series showing “neo-fundus”formation.
Four different cases of neofundus formation (black arrow) illustrated on upper GI series. The 2 cases
above presented neo-fundus during the study and underwent a re-sleeve procedure. The other 2 cases
(beneath) were diagnosed with neo-fundus in later follow-up, respectively 7 and 8 year after LSG.

85

In our opinion, neofundus formation can be caused by leaving too much fundus at
the time of operation in an effort to avoid fistulas. During sleeve gastrectomy, the
critical point is at the angle of His. When at this point the surgeon for safety reasons
decides to staple away from the left crus this might result in a sleeve-tube with a
conical rather than a cylindrical shape. Following Laplace’s law (combined with a
relative distal downstream stenosis), this might result in proximal dilatation and
“neofundus” formation. This neofundus issue could be important as it causes both
weight regain and GERD. Further investigation is warranted for this specific issue.
Besides weight regain, patients with neofundus can experience the effects of
relative mid-stomach stenosis. This stenosis causes stasis of food whereas the growing surface of acid producing mucosa increases acid production. Both conditions are
known to cause GERD. Actually, we did observe increased GERD complaints after 6
+years as compared with the 3 years results we reported earlier. GERD diagnosis
was made based on the regular use of proton pump inhibiting agents. In general
31
clinical practice, GERD is mostly diagnosed by GERD-based complaints. Ambulatory
pH measurement obviously would have been preferable for evaluating GERD, however this was difficult to arrange in our study because of local reimbursement issues. We demonstrated earlier a 22% incidence of post-LSG GERD after 1 year which
6
came down to 3% after 3 years. From the present study, it appears that GERD presents a biphasic pattern after LSG. The first peak develops during the first postoperative year and disappears before the third postoperative year, most likely thanks to
17,20,21,32
increased gastric compliance and improved gastric emptying.
A second peak
of GERD shows up later on and might be linked with the appearance of a neofundus.
As far as treatment options is concerned, DS is not very helpful because in our series
GERD occurred after full DS as well.
Despite the relatively high incidence of postoperative persistent GERD and vomiting, patient acceptance of LSG is still quite good as indicated by a mean BAROS of
5, which testifies a good QOL even more than 6 years postoperatively.
To conclude, LSG is a safe, effective, and by the patients well-accepted bariatric
procedure, but it appears to be associated with weight regain and quite often with
reflux symptoms in long-term follow-up. Weight regain could probably be at least
partly avoided by tighter follow-up. Weight regain, but not GERD after LSG can be
managed successfully by completion of a DS procedure at a later stage.
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6.1

ABSTRACT

Objective: To evaluate the long term results of laparoscopic Roux-en-Y gastric bypass (LRYGB).
st

Methods: The 126 consecutive patients treated by LRYGB between January 1 2001
st
and December 31 2002 were analyzed in August 2011.
Results: Seventy-seven patients (61.1%), including 18 who had had previous bariatric surgery, were available for evaluation after 9.4 +0.6 years (range 8.7-10.9).
Eight patients (10.4%) suffered from diabetes mellitus type 2 (DMII) at the time of
surgery. Initial BMI was 40.3+7.5 (24.5-66.1) kg/m². There was no postoperative
mortality, but 2 patients died of causes unrelated to the surgery. Some 9% of the
patients suffered from internal herniation. Overall % excess Body Mass Index Lost
(%EBMIL) was 56.2+29.3% (-78.8-117.9), down from a maximum of 88.0+29.6% (19.7-197.1), that had been obtained after a median of 2.0 (1-8) years. The bypass
was effective for diabetes control in 85.7% of the affected patients, but 27.9 % developed new-onset diabetes. The weight regain in this latter patient group was not
different from that of the non-diabetic group. Four patients required hospitalization
for hypoglycemic syndrome. Two patients underwent bypass reversal for problems
linked to glucose metabolism. Patient quality of life (QOL) was fair. The patient satisfaction remained good in 76% of the cases.
Conclusions: The long term outcome after primary and revisional LRYGB shows
weight regain starting after some 2 years but final % EBMIL and patient satisfaction
were still acceptable. The procedure was effective in terms of diabetes control, but
a significant number of patients developed new-onset DMII or severe hypoglycemia
symptoms requiring in-hospital treatment
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6.2

INTRODUCTION

Due to the obesity epidemic, the search for an adequate surgical option for weight
reduction is a priority. In 1999, we decided to surgically treat morbid obesity by
laparoscopic Roux en Y gastric bypass (LRYGB) in selected cases based on the unsat1
isfactory long term results of the laparoscopic adjustable band gastroplasty (LAGB)
and because laparoscopic gastric bypass was emerging at the time as a valuable
2
2,3
bariatric option. After the unavoidable learning curve, we performed LRYGB routinely starting in 2000 and followed the codification of the procedure that we had
4
achieved. The purpose of this retrospective study was to analyze the long term
results of the “mature” LRYGB procedure performed in our department, which is a
high volume bariatric unit. Considering the recent introduction of gastric bypass as a
5,6,7
“metabolic” operation,
the outcome of diabetes is discussed as well.

6.3

METHODS

Between January 1, 2001 and December 31, 2002, 126 patients underwent LRYGB in
our department of obesity surgery. The patients were selected for this procedure
instead of another laparoscopic operation based on an empirically established algorithm (table 1); in addition, patients who, despite adequate conservative measures,
experienced insufficient weight loss or suffered from a complication after another
bariatric procedure they had undergone in the past, were treated by LRYGB as a
revisional procedure.
The preoperative work-up consisted of extensive blood-work, an abdominal ultrasound, a dietary and psychological evaluation and an endocrinology consultation.
The LRYGB procedure involved the creation of a very small gastric pouch, a biliary limb of approximately 50 cm and a Roux limb 150 cm in length, placed in an
antecolic, antegastric position. In primary cases, the anastomosis was performed by
8
a circular mechanical technique using a 25 mm anvil introduced perorally. In case
8
of revisional LRYGB the anastomosis was preferably hand-sewn. The mesenteric
defect and the Petersen defect were both systematically closed using a purse string
of non-resorbable suture material. After discharge from the hospital, the patients
were advised to refrain from eating fast sugars and to take multivitamins, calcium
and zinc. The patients were urged to come for a check-up, including extensive blood
work, every 3 months the first year after surgery, every 6 months the second and
the third years, and once every year thereafter.
In August 2011, the patients were called to the office for clinical evaluation and
blood work. This study was approved by the ethical committee of the hospital and
the costs involved were entirely paid for by one of the authors (JH).
The patients who declined to visit the office were approached by telephone and
asked to answer a questionnaire addressing the following important outcomes:
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weight loss progress, changes in dietary habits, quality of life with special attention
to procedure-related side-effects, satisfaction with the procedure and, finally, the
progression of DMII. DMII was diagnosed on clinical grounds when oral antidiabetic
agents and/or insulin were taken by the patient, and on blood analysis when a value
of fasting plasma glucose > 105 mg/dl and/or glycated hemoglobin (HbA1c) > 6.0%
was documented. The patients were weighed in the office and changes in weight
were plotted against previous recordings in their charts. Changes in weight between
two recordings were considered linear. In cases of telephone contact, changes in
weight were evaluated by recording and plotting the most recent weight reported
by the patient with the weight values that were previously recorded.
Patient quality of life (QOL) was evaluated according to the Bariatric Analysis
and Reporting Outcome System (BAROS) score, which evaluates the results of obesity treatment by analyzing 3 psychomedical aspects: weight loss, changes in comor9
bidities and QOL. In this system, up to 3 points are allowed for each category, and
points are deducted for reoperations and complications.
Patient satisfaction with the procedure was evaluated by answering “yes” or
“no” to the simple question "Would you undergo the operation again?". This is a
straightforward means of evaluation when a variety of continuous and categorical
10
variables intervene to establish a final subjective impression.
Table 1. Empirically Established Bariatric Algorithm as we used in 2001-2002.

Legend: RYGB = Roux-en-Y gastric bypass; DRYGB= distal Roux-en-Y gastric bypass; DS= duodenal
switch; SBPD= Scopinaro biliopancreatic diversion; Sleeve= sleeve gastrectomy; BMI= Body Mass Index

92

6.4

STATISTICS

Microsoft Excel was used for data management. The McNemar test for paired variables was used for the statistical analysis of categorical data. The t test for paired
variables was used for analysis of changes in weight, body mass index (BMI; calculated as weight in kilograms divided by height in meters squared), and % excess BMI
lost (% EBMIL), calculated as the difference between the initial and the postoperative BMI divided by the preoperative BMI in excess of 25 (considered the ideal BMI)
multiplied by 100. Results are represented as mean values, standard deviation, and
range, or median values with the range. Statistical significance was reached at p
<0.05. Statistical analysis was done with SPSS statistical software (SPSS Inc., Chicago,
Il, USA).

6.5

LONG-TERM RESULTS

Data were obtained for 77 patients (61.1%). Sixty one (79.2%) of the patients were
women. The mean age was 38.9+10.6 (17-64) years at the time of surgery, and the
initial BMI was 40.3+7.5 (24.5-66.1) kg/m². The low BMI of some of the patients can
be explained by the fact that 18 of the patients (23.4%) had previously undergone at
least one bariatric procedure and 3 of them required reinterventions for health
problems other than weight issues, namely gastro-esophageal reflux disease
(GERD). Fifteen had undergone laparoscopic adjustable band gastroplasty (LAGB)
including the 3 patients with intractable GERD, 1 had had a laparoscopic sleeve
gastrectomy (LSG), 1 a vertical banded gastroplasty (VBG) and 1 a laparoscopic jejuno-ileal bypass (JIB).
Of the 77 patients, 8 (10.4%) were diabetic at the time of LRYGB. All of these
patients underwent the bypass as a primary procedure. Two (1 man) were treated
with insulin, and 6 (1 man) were treated with at least one oral antidiabetic agent.
Mean follow-up was 9.4+0.6 (8.7-10.9) years.
Two patients (2.6%), died of unrelated causes: one diabetic patient died of metastatic colonic and prostate cancer in his seventh postoperative year and one patient committed suicide in the ninth postoperative year due to marital problems
unrelated to her surgery.
Fifty-one of the 75 surviving patients (68.0%) were interviewed and examined in
the office by three of the authors (JH, AV, WE) and complete fasting blood work was
performed. This group included all the patients who had the LRYGB as a revisional
procedure, except for the patient who had had a JIB. The remaining 24 patients
were evaluated based on answers to the standardized questionnaire obtained over
the telephone.
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Reoperations specific for the bypass procedure
Seven patients (9.3%) suffered an internal herniation that occurred after a median
of 4.8 years (1-9) after LRYGB. This condition was approached successfully by laparoscopy in all cases. It was not possible to determine the exact site of the hernia
(mesenteric defect or Petersen) based on the operative notes.
One patient with primary LRYGB developed a perforated benign ulcer of the
gastric remnant 9 years postoperatively, and was treated laparoscopically.
Two patients underwent laparoscopic hiatal hernia repair; however, one of
them, who previously had had LAGB, required a laparoscopic revision of the hiatal
repair and subsequently needed an esophageal plastic stent (Polyflex, Boston Scientific, Natick, MA, USA) for stenosis at the hiatus. The final outcome was good.
One patient developed a gastrogastric fistula 9 years after revisional LRYGB after LAGB and was treated by laparoscopic subtotal gastrectomy of the remnant.
Three patients who had undergone primary LRYGB required reoperation for
metabolic issues. One severely diabetic patient was treated by distalization of her
bypass after 3 years (the alimentary limb was reimplanted approximately 150 cm
proximal to the ileocecal valve). Two patients required reversal of their primary
bypass after 9 years for glycemia issues, including one with severe symptoms of
documented paradoxical postprandial hypoglycemia and one with new-onset DMII
that was extremely difficult to adjust because of non-compliance with the dietary
restrictions.
Long-term weight loss
Overall BMI at the time of the study had reached a plateau at a mean of 30.0+6.0
kg/m² (19.7-50.5) after a nadir at 25.1 +5.1 kg/m² (17.5-40.1) that was obtained
after a median of 2.0 years (1.0-8.0). The maximum excess % BMI loss (% EBMIL)
was 88.0+29.6% (-19.7-197.1), while the % EBMIL at the time of the study averaged
56.2+29.0% (-78.8-118.0). The difference between the maximum and actual %
EBMIL was statistically different (p<0.0001). The progression of BMI can be found in
table 3.
If we exclude the patients who had the bypass as a revisional procedure, we
find a similar weight loss pattern: the patients’ overall BMI at the time of the study
was 29.5+5.5 kg/m²(21.2-42.8), after a minimum of 24.4+4.5 kg/m²(17.5-39.2),
obtained after 2.0 years (1.0-7). The maximum %EBMIL was 90.3+18.7%(52.0-130.0)
and the final %EBMIL was 62.9+23.0%(12.9-104.1). The weight loss progression
(maximum %EBMIL and final %EBMIL) in the group of primary LRYGB was statistically not different from the progression in the entire group (p=0.433 and p= 0.115
respectively)
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Table 2. Progression of the Body Mass Index (BMI) with time after laparoscopic Roux-en-Y gastric bypass
in our cohort of 75 surviving patients. The red arrow represents the mean BMI.

Long-term results for DMII and glucose metabolism
Of the 8 preoperatively diabetic patients, one died of cancer. One male insulindependent patient who had a 96.7% EBMIL was in full remission. Another female
insulin-dependent patient was able to discontinue her insulin injections after distalization of the bypass, although she still required oral treatment at the time of the
study despite a 61.1% EBMIL. Of the 5 remaining surviving patients treated with oral
antidiabetic agents, 4 (80%) were.in biochemical remission. For the fifth patient no
blood work was available but the patient reported being treated with 2 oral antidiabetic drugs at the time of the study.
In contrast, 9 patients who were not diabetic preoperatively were being treated
for DMII at the time of the study. Thus, 9 years after the LRYGB procedure, the incidence of treated DMII was 15.7% (11/75) versus 9.3% (7/75) preoperatively
(p=0.0724).
Of the 68 surviving patients who preoperatively did not suffer from DMII, 45
(66.2%) were evaluated by blood analysis. Their outcome can be found in table 3.
Fifteen of the 45 patients (33.3%) presented biochemical evidence of new onset
DMII, but only 5 of the 15 patients were actually being treated for this condition.
Four additional patients for whom blood work was not available reported being
treated for DMII, hence at least 27.9% (19/68) of the patients who were not diabetic
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preoperatively developed at least biochemical diabetes in the 9 years following the
LRYGB procedure.
In analyzing the link between the weight changes and the appearance of DMII in
the 19 patients, final % EBMIL in the subgroup of the “de-novo diabetic” patients
averaged 57.8+26.0% (10.9-117.9) [maximum % EBMIL was 94.2+34.5% (48.0197.1)]. This value was not statistically different from the group of 49 individuals
who had no history of DMII and who did not develop DMII [% EBMIL 55.0+31.5% (78.8-104.1), p=0.7371][maximum% EBMIL 87.6+28.8% (-19.7-130.0), p=0.423].
In analyzing the demographics of the 19 new-onset diabetics, all but 4 patients
were women (78.9%) and the age at operation was 40.1+9.8 years (28.3-57.0). In
the group who remained disease-free, 39 of the 49 patients were women (79.6%)
and the age was 39.0 + 11.3(17.0-64.0) years (p=0.921).
In analyzing the possible influence of previous weight loss operations, 4 patients
in the redo- group (3 after LAGB and 1 after LSG) developed DMII (4/18=22.2%). The
incidence of new-onset diabetes in the group of revisional LRYGB was not statistically different from the incidence after primary bypass (15/50=30.0%) (p= 0.309).
Table 3. Progression of de novo type 2 diabetes in the 68 surviving, preoperatively non-diabetic patients
some 9 years after Roux-en-Y gastric bypass. Distinction is made between the primary and redo-cases
and between the diagnostic approach: blood work (dark squares) and history (white squares). DMII was
diagnosed when glycated hemoglobin (HbA1c) was > 6.0% and/or fasting plasma glucose was >105 mg/dl
on blood analysis OR when the patients were taking antidiabetic drugs according to their general
practitioner.

DMII= type 2 diabetes
Primary=patients who underwent the bypass as a first procedure
Redo=patients who underwent the bypass after another bariatric procedure
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Of the 49 patients who never suffered from DMII, 3 required hospitalization for
seizures objectively linked to hypoglycemia (glycemic value under 50 milligram/dl
during the insult). A fourth patient required reconversion of her bypass for intractable documented hypoglycemic spells. Reconversion was performed in an additional
new-onset DMII patient for unmanageable plasma glucose fluctuations. For both
patients, an oral glucose tolerance test (OGTT) was performed some 2 weeks after
reconversion and was normal.
Long-term QOL and patient satisfaction
-The BAROS score was 2.03+1.96 (-2-7), which represents a “fair” result (9). Fiftyseven of the patients (76.0%) were happy or very happy with the procedure and
indicated that they would opt to have the operation again.

6.6

DISCUSSION

There are several limitations to this study.
1. There was a follow-up rate of approximately 60% in this cohort, which may seem
relatively low. However, the follow-up rate of patients highly depends on the
health care system and its reimbursement policy for office visits. Follow-up rates
10
11
of over 90% are typically reached in Sweden and Australia, but not in Europe
or in the United States. Higa in the United States reported a follow-up rate of
12
26% after 10 years, but only 7% of patients were actually seen in the office .
Nevertheless, patient follow-up plays an important role in bariatric surgery, and
13
patients lost to follow-up tend to lose less weight. There is extensive literature
emphasizing the need for adequate follow-up to obtain better clinical results af14, 15
ter bariatric surgery, particularly for restrictive operations.
Recently, the literature has mentioned, however, that compliance with office visits is less im16
portant for LRYGB than for LAGB.
2. The study is retrospective. Despite the fact that the patients were consecutive
and that the database was maintained in a prospective manner, many patients
were not seen for a long period of time prior to being seen in the office or interviewed by telephone in August 2011. Because of these factors, changes in
weight over time can only be estimated for a number of the patients. Data gathered from telephone interviews must be approached with caution, as patients
17
have the tendency to underestimate their weight or, conversely, they may underestimate their weight loss and exaggerate possible side effects and complica18
tions in cases of animosity towards the surgeon for whatever reason. Concerning the data on DMII and hypoglycemia we limited the information on the patients interviewed by telephone to objectively verifiable elements, such as the
use of antidiabetic agents confirmed by the patient’s general practitioner and
the data recorded during a hospital stay for symptoms of hypoglycemia.
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3. The initial mean BMI of the patients in our series was lower than the values
19
generally mentioned for LRYGB in the literature. This could be an important
factor in terms of glucose metabolism. There is evidence that glycemic control
by RYGB is not as good in patients with lower BMIs compared to more obese pa20
tients. This might be an indication that we cannot extrapolate our results to
the entire morbidly obese community.
4. Our cohort consisted of patients who had undergone either primary or revisional
LRYGB. It has been advocated by some that patients do less well after redo21
surgery. However, a growing number of patients in Western Europe undergo
LRYGB as a revisional procedure, and excluding them would possibly have
skewed the outcomes in a modern bariatric practice. In addition, we and others
have demonstrated that the results in terms of weight loss do not differ after
primary versus redo-bypass, despite an increased number of complications
22,23,24
.
Despite our policy of closing the defects, the incidence of internal hernias (IH) after
LRYGB (9.3%) is alarming. Most authors advise the systematic closure of all possible
25,26
mesenteric defects during the procedure.
According to the literature, nonclosure of the defects with the LRYGB technique as used in this study results in an
27
12
internal hernia rate of 6.9%. Higa recently demonstrated that after his team
adapted the policy of systematic closure of both the mesenteric and the Petersen
defect with non-resorbable material, the occurrence of IH after transmesocolic
antegastric LRYGB dropped from 16% to less than 1%. Conversely, the team around
Rosenthal claims that the chances of developing an IH are low and do not justify the
28
additional time and possible complications required for the closure. The series
presented in this study had an incidence of IH after antegastric antecolic LRYGB that
is considerably higher than previously reported. When patients were re-explored for
IH, the polypropylene material that we had used could be seen, but it had obviously
cut through the tissues and usually both defects had reopened. Alternative ways of
29,30
closure are worth investigating.
Two patients developed a hiatal hernia (HH) with significant GERD, that required surgical intervention. The appearance of new-onset GERD linked to the development of a HH after bypass is not a new finding. Repeated dissection of the
hiatus can however be hazardous, especially after redo-bypass, as one of our patients experienced.
31
Bypassing the stomach is usually considered a valid treatment for GERD but
32
does not necessarily protect the patient from ulcer disease. Anastomotic ulcers as
well as perforating disease at the level of the anastomosis or of the remnant, as
encountered by 1 patient in this series, have extensively been described in the liter33,34
ature,
and constitute definite indications for surgical reintervention.
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35,36,37

The Roux en Y gastric bypass is a hybrid restrictive-malabsorptive procedure.
The laparoscopic version has become a well-established bariatric procedure and
38
produces persistent, positive results. In accordance with the findings of some,
21
but in contrast with the findings of others, we found a comparable weight loss
pattern in primary and revisional LRYGB.
In this series, the overall results of weight loss over the 9 years post-primary
and post-revisional LRYGB seem to deteriorate after 2 years.
39
Different mechanisms can influence changes in weight loss, including the development of a gastro-gastric fistula as we encountered in one of our patients some
40
9 years postoperatively.
The majority of our patients suffering from DMII greatly benefitted from the
41,43,44,45
procedure. The salutary effect of RYGB on DMII has been widely described.
This effect can be explained by the enhanced secretion of incretins secondary to the
duodenal exclusion and to the rapid transition of food stuffs to the distal small
41
bowel. An additional important factor intervening in the remission of DMII is the
42,43
weight loss induced by the procedure.
One patient experienced improvement of
her diabetic condition after benefitting from significant additional weight loss after
distalization of the bypass.
Interestingly, none of our patients experienced a recurrence of their condition
despite some weight regain, a condition that has been linked to the re-emergence
45,46
of DMII.
On the other hand, we found an unexpectedly high incidence of newonset diabetes. The cause of this evolution is not clear and, according to our data,
cannot be explained by weight regain, gender, age, or previous bariatric interven14
tions. One obvious reason, again, could be poor eating habits.
Obviously, the number of patients suffering from new onset diabetes must be
weighed against the normal progression of the disease in an obese population over
a 9 year period. According to the literature, the incidence of diabetes in an obese
population that underwent gastric bypass is comparable to the incidence in the
10
general population. In the Western world, the incidence of new onset DMII is
48
approximately 4% over 10 years. For obese and morbidly obese patients, however,
49,50
this number increases significantly,
but the odds of developing DMII do not
48
change significantly if the patients’ BMI remains below 30 kg/m². In our study, the
“new-diabetics” reached a final BMI of just 31 kg/m². With this value, the incidence
of DMII we observed was far higher than expected given the odds.
We found that the bypass construction can generate the hypoglycemic syndrome as was found in at least 4 of our patients. The exaggerated insulin response
to an oral glucose challenge, which is typical for patients following RYGB and might
51,52
be responsible for the early remission of DMII,
can result in this condition. The
relative risk for developing this syndrome is seven times higher after bypass than in
53,54
the general population.
The consequences can be devastating in that hypoglycemia-induced loss of consciousness or seizures can lead to fatal driving accidents
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55

and mishaps on the work floor. Possible treatment modes for the hypoglycemic
syndrome are a strict low carbohydrate diet, which is difficult to implement in this
47
population, and drugs including acarbose, diazoxide, octreotide and calcium57
channel blocking agents. When needed, surgical treatment can consist of the addi39
tion of a restrictive component, reincorporation of the duodenum in the digestive
58
59
circuit or reconstitution of the gastrointestinal continuity. More radical options
60
include pancreatic resections as initially proposed, but the use of such formidable
surgery is questionable because neuroglycopenia usually is not caused by a pancre61
atic cell hyperplasia. We prefer to proceed to laparoscopic reconstitution of the
62
anatomic integrity, as we described previously and as proposed by Mc Laughlin et
63
al. We proved the efficacy of this approach in 1 of our patients suffering from
documented invalidating recurrent hypoglycemia and who remained unresponsive
to stringent dietary restrictions and to an expensive octreotide treatment.
We successfully extrapolated this therapeutic option to another patient who
suffered from poorly adjustable insulin dependent DMII occurring de novo after
PLRYGB. This patient was extremely poorly disciplined in terms of dietary restrictions. We assumed that undoing the duodenal exclusion might result in less
postprandial fluctuations in autogenous insulin, hence in a better controllable DMII.
Since test-gastrostomy feedings allowed for better glycemic control in this patient,
we went ahead and converted the bypass back to normal anatomy. This approach
proved useful as demonstrated by a normal postoperative OGTT. The patients’ QOL
9
(BAROS) score was 2.03, which indicates a moderate QOL. This score is remarkably
64
less than the score recently reported by Suter. Our less favorable outcome can be
explained by the high number of long term complications and re-operations and by
the substantial incidence of fluctuating glucose plasma values, which is a highly
symptomatic clinical condition. Overall, patient satisfaction remained high. We
1
17
found a similar phenomenon in our patients after LAGB and LSG, despite modest
results in terms of weight loss. Obese patients appear to be happy with themselves
provided they are convinced that they made a substantial effort to correct their
65,66
condition.
This underscores the social character of obesity as a crippling psycho67
logical disease that is lived through the eyes of “the other”. The bariatric patient
finds him/herself more accepted after the surgery, even when the results are not
68
necessarily good.

6.7

CONCLUSION

The results from this study suggest that LRYGB, performed as a primary or as a revisional procedure, induces an acceptable long term weight loss, as expressed by an
overall % EBMIL of 56.2. Despite our policy of closing the potential internal hernia
defects, 9% of the patients required laparoscopic reintervention for internal hernia.
While LRYGB is salutary for patients suffering from DMII preoperatively, the patients
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appear to be at significant risk for developing new onset diabetes several years after
LRYGB. In addition, hypoglycemic symptoms may warrant hospital treatment for
some additional patients. However, the overall quality of life is acceptable and the
satisfaction of the patients remains quite high.
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CHAPTER SIX AT A GLANCE
Long-term (9 years) outcomes of LRYGB
-EBMIL:
56.2% (88.0% at 2 years)
-Complications:
9% internal hernia
28% new-onset DMII
8% hypoglycemia (neuroglycopenia)
-Conversions
4% conversions (distalization, normal anatomy)
-Patient acceptance:
satisfaction index 76.0%
BAROS 2.0
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7.1

ABSTRACT

Introduction: The Roux-en-Y gastric bypass (RYGB) performed laparoscopically
(LRYGB) is the most frequently performed bariatric procedure in Belgium. However,
late results in terms of weight loss or weight regain are inconsistent and may warrant a second procedure. This retrospective study analyzes the laparoscopic options
for revisional surgery after LRYGB
Methods: Between January 1, 2001, and December 31, 2009, 70 patients underwent
a new laparoscopic procedure for poor weight loss or weight regain after LRYGB.
The revisional procedure was performed a median of 2.6 years (1-8) after the initial
bypass operation. Fifty-eight patients were available for follow-up (82.9%); 19 underwent distalization and 39 a new restrictive procedure.
Results: The mean body mass index (BMI) before the revisional procedure was
39.1+11.3 kg/m² (30.8–51.8), down from 42.7+19.7 kg/m² (33.0–56.6) initially,
which corresponded to a percentage of excess weight loss (EWL) of 12.4+9.3% (1.0–29.1).
After the corrective procedure, with a follow-up of approximately 4 years, mean
BMI was 29.6+12.4 kg/m² (18.0-45.5), for a significant additional % EWL of
53.7+9.8% (2.0–65.8).
The overall severe complication rate was 20.7%, and the reoperation rate was
10.4%. The overall leak rate was 12.1%. Patients suffering from leaks could consistently be treated conservatively or by stent placement. Two patients needed repeat
reconversion after distal bypass.
The satisfaction index was good in just over 50% of the patients.
Conclusion: Revisional laparoscopic surgery after RYGB performed for weight issues
provides good additional weight loss but carries significant morbidity. Leaks can
usually be handled non-surgically. Patient satisfaction is only fair.

106

7.2

INTRODUCTION

The laparoscopic Roux-en-Y gastric bypass (LRYGB) has become the most frequently
performed bariatric procedure in Belgium, while for adjustable band gastroplasty
(LAGB), the numbers are declining rapidly. Unfortunately, even the LRYGB is fraught
with a significant number of failures in terms of weight loss. Despite the fact that
many patients can be helped by counseling to correct their weight problems, a substantial number of patients need corrective procedures, often for weight issues.
Some procedures aim at increasing restriction, whereas others aim at inducing malabsorption. Both endoscopic and surgical techniques are available.

7.3

MATERIAL AND METHODS

7.3.1

Patients

Nine hundred sixty-one patients were treated by LRYGB in our department of obesity surgery between January 1, 2000, and December 31, 2009. Among these patients,
623 underwent a gastric bypass as their first weight loss operation, but 338 (35.2%)
had undergone at least one bariatric procedure beforehand. In a sample of 77 patients followed over 9 years, we recently found that the final weight loss was not
significantly different between the primary and the secondary LRYGB patients and
averaged a loss of excess Body Mass Index (EBMIL) of some 56% (data not shown,
submitted for another publication in the Journal of Obesity Surgery)
Some of the LRYGB patients in our practice, however, did not experience satisfactory weight loss, or presented significant weight regain after an initial acceptable
weight loss. According to Reinhold, weight loss is deemed insufficient when it does
not reach 50 % of the excess weight, or when the residual Body mass Index (BMI)
1
remains higher than 35 kg/m².
The decision to reintervene, either laparoscopically or endoscopically, was
made by a multidisciplinary team, consisting of a dietitian, a psychologist, a gastroenterologist, a radiologist, an endocrinologist and a bariatric surgeon. Whereas the
psychologist evaluated the patients’ psychological power to bear yet another operation, the dietitian merely analyzed the subjects’ dietary adjustment mode to the
bypass construction. In brief, 2 specific ways of adaptation to the reduced caloric
intake were investigated: either an increase in the number of meals (grazing, poly2,3
phagia) or an augmentation of the size of meals (hyperphagia).
The gastro-enterologist and the radiologist evaluated the size of the gastric
pouch and of the gastro-enteral anastomosis (GE) and documented possible aberrations such as gastro-gastric fistula (GGF) or marginal ulcers. The endocrinologist
investigated the need for additional measures to address the possible lack of response or the resurgence of comorbidities amenable to improve with additional
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weight loss. Finally, the surgeon decided on the type of corrective procedure compatible with the local anatomical conditions that could have been severely altered
as after revisional LRYGB or in patients who had suffered from a leak after the
LRYGB procedure.
7.3.2

Procedures

The following 6 corrective procedures were carried out (Table 2)
- endoscopic refashioning of the stomach pouch and of the GE.
- laparoscopic distalization of the bypass, in which the alimentary limb was sectioned flush with the anastomosis with the biliopancreatic limb and moved distally some 150 cm proximal to the ileocecal valve.
- laparoscopic placement of a non-adjustable, custom-made 6.5 cm long “Fobi”
ring adjusted around the gastric pouch some 2 cm cephalad of the GE
- laparoscopic refashioning of the gastric pouch and the GE. The procedure consisted when indicated of resection of the “candy cane” (the blind end of the alimentary limb at the GE), and in all cases of refashioning of the GE, and of a
sleeve resection of the greater curvature side of the gastric pouch, around an
orogastric 34 French tube kept in close contact with the lesser curvature side. As
a rule, at the same time the upper pole of the gastric remnant was resected.
- laparoscopic reconversion of the bypass into a normal anatomy and transformation into a sleeve gastrectomy (LSG) in one session
- laparoscopic plication of the pouch, the GE and the alimentary limb, around a 34
French orogastric tube.
The indications for each of the aforementioned procedures are:
- for the endoscopic procedure: patients with weight loss issues after revisional
LRYGB, especially with evidence of loss of restriction at endoscopy and X-ray.
- for the laparoscopic procedures (table 2):
1. distalization procedure: patients after primary or revisional LRYGB, who did
not experience sufficient weight loss OR who presented weight regain and
increased caloric intake
2. placement of a “Fobi” ring: patients who maintained a rather normal aspect
of the bypass but developed weight regain by a hyperphagia behavior after
primary LRYGB
3. reconstruction of the bypass: patients who after primary or secondary bypass developed hyperphagia together with an objective anatomical flaw (gastro-gastric fistula, anastomotic ulcer, candy cane deformation of the alimentary loop concomitant with size increase of the gastric pouch)
4. LSG construction at reconversion into normal anatomy: patients who never
lost acceptable weight after primary LRYGB
108

5. Plication of the gastric pouch as well as the alimentary loop: patients who regained weight after secondary bypass or after bypass complicated by anastomotic leak
7.3.3

Study design

All patients operated on for insufficient weight loss or for weight regain after a
LRYGB procedure performed at our institution were included in this retrospective
study, that covered the period of time between January 1, 2000 and December 31,
2009.
The charts were reviewed and the data collected by 2 of the authors (AV, LC).
The primary outcome measurements were the weight loss parameters BMI and
percentage of EWL (EWL%) recorded in October 2011, as well as the postoperative
complications. The secondary outcome analyzed was patient satisfaction, which was
evaluated in accordance with the Bariatric Analysis and Reporting Outcome System
3
(BAROS). In brief, with this evaluation tool, 3 psychomedical aspects are estimated:
weight loss, changes in comorbidities and quality of life (QOL). Up to 3 points are
allotted for each category, and points are deducted for complications and reopera3
tions.

7.4

STATISTICAL ANALYSIS

Data were collected from a prospectively kept database. When normally distributed, the results were reported as mean + standard deviation and range. When the
distribution was not normal, the results were expressed as median plus range. The
t- test for paired variables was used for significance analysis of the evolution of the
variables weight, BMI and % EWL. Statistical significance was reached at p<0.05.

7.5

RESULTS

Between January 1, 2001, and December 31, 2009, 88 of the patients (9.2%) who
had undergone LRYGB in our department underwent revision for weight issues:
either for insufficient weight loss or weight regain. The revisional procedure took
place 3.0 years (range 1.5–8.0) after the LRYGB. Eighteen patients underwent endoscopic reshaping of the gastric pouch and anastomosis by use of the StomaphyX®
device (Endogastric Solutions, Redmond, WA, USA). They were part of a feasibility
study protocol and are not further discussed here.
Seventy patients were treated laparoscopically. Of the latter, complete data
was available in 58 (82.9%) and follow-up extended over a median of 48 months
(18–122).
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Forty-eight patients (82.8%) were women, and the patients’ age averaged 50
+2.5 years old (18-78).
7.5.1
-

-

-

-

-

Laparoscopic procedures (table1, table2)

Nineteen patients were treated by laparoscopic distalization of their bypass.
Three patients in this group had undergone LAGB before the LRYGB procedure,
followed by poor weight loss. One additional patient had had little benefit from
her primary bypass in terms of weight loss and diabetes control. Fifteen additional patients had presented weight regain after primary LRYGB.
In 10 patients, classified as hyperphagist after weight regain after primary bypass, a non-adjustable, custom-made 6.5 cm “Fobi” ring was placed laparoscopically around the gastric pouch, that had essentially remained unchanged (no dilation).
In 12 patients, the gastric pouch and the GE were revised and refashioned laparoscopically. Three of the latter patients, all of whom had undergone bariatric
procedures previously (LAGB in 1 and VBG in 2) suffered from poor weight loss
and presented with medical therapy-resistant concomitant anastomotic ulcers.
Five additional patients of this group, all of whom had undergone LAGB previously, suffered a gastro-gastric fistula (GGF). In 4 patients after primary LRYGB,
the dietitian had diagnosed weight regain together with a hyperphagia behavior
and gastroscopy and upper GI series had demonstrated a significant candy cane
deformation of the alimentary loop.
In 9 other patients who presented remarkably poor weight loss (EWL<10%) after
primary LRYGB, the bypass was reversed and transformed into an LSG in one
laparoscopic session, followed at a later stage by a laparoscopic duodenal switch
(LDS) in 3.
Eight patients underwent plication of the pouch, the GE and the alimentary limb
for weight regain. Four of the patients had undergone LAGB before the bypass;
three had had a vertical banded gastroplasty (VBG); the last patient had suffered
an anastomotic leak at the time of the bypass carried out as a primary procedure.
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Table 1. Choice of corrective procedure depending on history of poor weight loss or weight regain. Poor
weight loss was addressed vy a new philosophy: malabsorption (distalization) or pure restriction (LSG).
LSG stands for Laparoscopic Sleeve Gastrectomy.
Procedure

Number of Patients

Number of Patients

Total Number

Treated for

Treated for

of Patients

Poor Weight Loss

Weight Regain

Distalization

4

15

19

Fobi Ring

0

10

10

Bypass Reconstruction

3

9

12

LSG

9

0

9

Plication

0

8

8

TOTAL

16

42

58

Table 2. Overview of the indication for revisional procedures for weight issues after primary and
revisional laparoscopic Roux-en-Y gastric bypass. GGF stands for gastro-gastric fistula. LSG stands for
laparoscopic sleeve gastrectomy.
Normal anatomy

Anatomical abnormality (GGF, marginal ulcer)

No weight Loss Distalization

Bypass Reconstruction

Weight Regain Plication
Laparoscopic Procedures for Weight Issues after Revisional or complicated LRYGB

Normal anatomy

Anatomical Flaw
(candy cane, pouch volume increase)

No weight Loss LSG

Bypass Reconstruction (hyperphagia)

Weight Regain Distalization (polyphagia)
Fobi Ring (hyperphagia)
Laparoscopic Procedures for Weight Issues after Primary LRYGB
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7.5.2

Main outcomes

The mean body mass index (BMI) before the revisional procedure was 39.1+11.3
kg/m² (30.8–51.8), down from 42.7+19.7 kg/m² (33.0–56.6) initially, which corresponded to a pre-procedural percentage of excess weight loss (EWL) of 12.4+9.3%
(-1.0–29.1).
The mean hospital stay for the revisional procedure was 5.9+10 days (1–78).
There were no mortalities.
At the time of this study, after a median of 48 (18–122) months after the revisional procedure, the overall BMI was 29.6+12.4kg/m² (18.0–45.5). Compared to
the initial BMI value, the difference was statistically significant (p<0.001). Compared
to the preprocedural value, this number reached statistical significance as well
(p<0.01). The additional percentage of EWL, with reference to preprocedural weight
loss, was significant: 53.7+9.8% (2.0–65.8) (p<0.001).
The progression of BMI with time can be found in tables 3 (for the distalization
procedure), 4 (for reconstruction of the bypass) and 5 (for all procedures combined).
Table 3. Progression of BMI with time after laparoscopic distalization.
Time span between 2 and 3 is 4 years

revision

[Type a quote from the
document or the summary of
an interesting point. You can
position the text box
anywhere in the document.
Use the Drawing Tools tab to
change the formatting of the
pull quote text box.]
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Table 4. Progression of BMI with time after laparoscopic reconstruction of the bypass.
Time span between 2 and 3 is approximately 4 years

revision

Table 5. Progression of BMI with time after laparoscopic revision for weight issues after laparoscopic Rouxen-Y Gastric Bypass. Time span between 2 and 3 is 4 years

revisional

7.5.3

Reoperations and complications (table 6)

The overall reoperation rate was 10.4%, and the overall severe complication rate
was 20.7%.
-

In the distalization group only, the morbidity rate was 21.1%. One of the patients
in this latter group developed a Douglas abscess, probably on a hidden leak. She
was treated conservatively and eventually healed but stayed in the hospital for
two months. Two other distalization patients (10.5%) needed reversal of the by113

-

-

-

-

pass into its initial form because of cachexia and anorexia appearing some 2
years after the revisional procedure. A fourth patient required laparoscopic reoperation for an internal hernia.
One (12.5%) of the patients who underwent plication of the pouch, GE and alimentary limb, developed overwhelming sepsis from an infected intrauterine device 6 weeks after the procedure and underwent exploratory laparotomy that
could exclude a leak at the operative site.
There were 2 (20%) postoperative intragastric erosions of Fobi rings. Both cases
were reoperated on, and the bands were removed; they developed a leak and
were successfully treated by stents.
Three patients developed a leak after refashioning of the bypass construction.
This group included 2(40%) of the 5 GGF patients; they were managed successfully by stents. The third patient who had presented with an anastomotic ulcer
was treated conservatively by proton pump inhibitors, antibiotics and parenteral
nutrition.
Two of the patients (28.6%) who were submitted to reversal of the bypass together with LSG suffered leaks at the gastro-gastric anastomosis: one was treated successfully by a stent; the other suffered a short-lived fistula that healed
with conservative measures.

Thus, the overall leak rate in the group of 58 patients was 12.1% (n=7). All the leaks
encountered were successfully managed endoscopically or conservatively.
Table 6. Overview of complications after corrective operations for weight issues after laparoscopic RouxenY Gastric Bypass. LSG stands for Laparoscopic Sleeve Gastrectomy.
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7.5.4

Patient satisfaction

After the corrective laparoscopic procedures, the BAROS score evaluation for quality
1
of life was 3.02 (1–7.5), which is considered a “fair” outcome; of the 58 patients
who could be evaluated, 30 (51.7% of the patients) were satisfied, 7 (12.1%) were
neutral, and 21 (36.2%) were dissatisfied.

7.6

DISCUSSION

Not all patients do well after a bariatric procedure, and the LRYGB is no exception.
Some patients do not lose sufficient weight; others regain weight after an initial
5
good weight loss; still others do well in terms of weight loss but suffer from side
effects the procedure induced. Common invalidating side effects after LRYGB in6
7
clude: persisting gastro-esophageal reflux (GERD), exaggerated dumping and hy8
poglycemic syndrome. In this study we focused solely on the roughly 9% of patients
who required reoperation after LRYGB because of weight issues.
The decision to revise a patient surgically for a bypass that failed in terms of
9
10
weight loss is critical. If at all possible, conservative means should be preferred.
Hence, a multidisciplinary team should be consulted for a unanimous decision be11
fore considering reoperation.
The revisional procedures can be classified into two groups: endoscopic techniques
(n=18) and laparoscopic procedures (n=70).
Because the incidence of complications after revisional surgery increases with
12
the number of previous operations, the primary or secondary character of the
initial bypass plays an important role in the decision-making. According to the litera13
ture, an endoscopic procedure should be the first choice to improve weight loss in
previously operated cases, to limit morbidity.
Consequently, we usually elected for laparoscopic revisional surgery in relatively
simple primary bypass patients. In addition, we chose for this approach in more
complex cases where, according to the multidisciplinary consultation, the potential
benefit from additional weight loss clearly outweighed the surgical risk. The choice
as to the type of corrective procedure should be guided by the fear for complications. In patients in whom the bypass had been constructed in previously dissected
tissues, or in whom tissues were altered by a postoperative fistula, we therefore
tried to avoid stapling in that area and elected either non-resective techniques including plication of the gastric pouch and the alimentary loop, or distalization of the
Y anastomosis.
Other factors influencing the choice of procedure, besides local anatomical
conditions included: did the patient experience weight regain versus insufficient
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weight loss? (the latter inviting for a different philosophy, as a distal bypass or a
sleeve gastrectomy); how did the comorbidities (especially DMII) evolve? (lack of
response inviting for a more radical procedure, i.e. a distal bypass); how did the
14
patient adjust his/her eating behavior? Patients who according to the dietitian’s
diagnosis had become grazers were preferably treated with a malabsorptive procedure, whereas volume eaters were treated by adding new restrictions.
Despite the diversity of procedures and their indications, the surgical procedures
overall provided significant additional weight loss (table 5).
The fact that the mechanism of action of the distal bypass, being malabsorptive,
substantially differs from the classic RYGB makes it (theoretically) a logical choice in
case of outright failure of the latter. However, while good weight loss indeed was
14
obtained by distalizing the bypass (table 3), in the long term, protein malnutrition
and cachexia developed in a number of patients. This latter evolution has been
15
16
described extensively in the literature. The team around Sugerman demonstrated that converting a primary into a distal bypass could carry severe metabolic con17
sequences, even resulting in mortality in some patients. Brolin found that only half
of patients had clear benefits from distalization of the bypass. In a recent paper,
9
Rawlins et al. described a series of 29 patients undergoing open distalization of a
RYGB. In this construction, with a 100-cm-long common limb and a 250-cm alimentary-common limb, 6 patients developed protein malnutrition, and one patient
required reversal. We agree with these authors that, when distalization of the bypass is contemplated, it can only be performed in compliant follow-up patients.
Despite these precautions, 2 (10.5%) of our patients treated by this technique developed protein malnutrition. Fortunately, distal bypass construction proved to be
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3

just as reversible as conventional LRYGB, and protein malnutrition could be halted
in the 2 patients who underwent reversal of their distalization. More gentle attempts at distalization (by lengthening the alimentary loop to 200 cm, for example),
18
however, have proved useless in the long term.
Leading authors have stated that restriction corrected by restriction is fraught
19
with poor results in terms of weight loss. Repeating a restrictive measure can be
questioned, because weight loss failure after bypass, in fact, implies a failure to
20
change old eating behaviors. Indeed, a bypass itself very seldom succeeds in
21
changing a patient’s eating habits. Conversely, it appears that volume increases
after bypass surgery, as demonstrated by endoscopic or X-ray evidence, do not
necessarily imply weight regain, therefore making new restrictive efforts theoreti22
cally all but futile. However, in very carefully selected cases, especially when patient compliance is questionable, additional restriction, rather than malabsorption,
can be salutary. Additionally, the presence of a new restricting factor can be useful
23
in patients who besides weight regain suffer from exaggerated dumping.
24
25
- One option is the placement of a band, whether adjustable or not. The band26
ed bypass has been popularized by Fobi. Implanting an adjustable band report27
edly carries better results, but this finding is not uniformly found. A significant
drawback with the banding technique is the incidence of intragastric migration
28
(erosion) as demonstrated in our series.
- Another option for additional restriction is to laparoscopically reshape the bypass at the gastric pouch, the GE anastomosis and the proximal alimentary loop.
This technique is technically demanding, and weight loss results are usually
29
modest. It represents, however, a valuable option when the patient presents a
clear anatomical flaw at endoscopy or barium swallow. These aberrations include a gastrogastric fistula (GGF), a candy cane deformation of the alimentary
loop or an anastomotic ulcer, a condition that is very hard to treat by techniques
5,12
other than surgery. The downside of the “bypass reshaping” procedure is the
high incidence of postoperative leaks, especially when the procedure aimed at
the correction of a GGF. To reduce complications, treatment of GGF has been at30
tempted endoscopically, unfortunately with poor results.
32
- Still another possibility is reversing the bypass and to complement this proce32
dure with a sleeve gastrectomy. In our department, the conversion of a LRYGB
into a LSG was carried out with the intention of eventually performing a DS, a
clearly malabsorptive procedure, at a later stage. This technique was described
32
earlier by our team. The numbers were too small and the follow-up too short
to draw final conclusions about this technique, but the transformation into LSG
could constitute a valuable option for patients who presented only modest
weight loss after LRYGB and in whom a different “operative philosophy” was
pursued.
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-

An interesting last option is to address the pouch, the anastomosis and the alimentary limb all at once and to reduce their size. Parikh and Gagner have
demonstrated that resecting the pouch and alimentary loop in a longitudinal
33
fashion is feasible but not very effective. We believe that, in light of the risk of
complications, especially because of significant tissue alteration as after redoLRYGB or in cases who suffered a postoperative leak, it is preferable to choose a
procedure with limited risks. The plication we performed, while probably safer,
mimicked the longitudinal resection carried out by Gagner but was inspired as
well by the greater curvature plication techniques developed in similarity with
34
LSG. As in this latter procedure, we performed the plication with nonabsorbable material around a 34 French orogastric tutor tube. The results of
these latter attempts appeared promising, but longer-term results must again be
awaited.
Obviously, the beneficial results of revisional surgery should be weighed against the
morbidity of this second procedure. Usually, secondary procedures are character12
ized by more severe side effects and complications. Our reoperation rate was
35
comparable to the reoperation rate in open surgery. In our series, roughly one out
of 5 patients developed a severe surgical complication. Whereas the mortality was
zero, the severity of the complications translated into long hospital stays, approach36
ing 6 days, versus the usual three days for a “normal” bypass. In our group, morbidity was quite high, especially when foreign material was involved. This result
paralleled our finding with LAGB, in which approximately 30% of the patients devel37
oped intragastric migration of the band. As an analogy, it is not surprising to find
38
high numbers of erosion when a band is placed around a staple line or in poorly
39
vascularized tissues, as typically encountered in revisional surgery. We elected to
remove the eroding “Fobi” rings laparoscopically, but a better option would have
40
been to remove them endoscopically, as demonstrated by 2 patients developing
leaks after laparoscopic ablation of the band.
Overall, the leaks that our patients encountered were successfully treated with
conservative methods. As a rule, if at all possible, we preferred to treat leaks in
41
bariatric patients by conservative means, as described by others , or endoscopical42
ly by stents, if the leaks appeared too large or the tissues too atonic . Selfexpanding, partly covered metallic stents were successfully used in patients who
developed leaks after GGFs, after band erosion or after anastomotic revisions, as
well as in one patient who leaked after transformation into LSG. The only patient we
had to treat with a laparotomy was a patient in whom we had performed a plication
of the gastric pouch and the alimentary loop and in whom we suspected a leak.
Some 2 months postoperatively, she developed a fulminating sepsis that, with hindsight, appeared to be gynecological in origin.
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When we analyzed patient satisfaction, the results were only fair. Reperformed
43
operations, as a rule, have poorer results than initial operations, and this rule goes
for patient satisfaction as well. This finding most likely has to do with the complica4
tion rate, which is responsible for lower BAROS scores and/or with relatively poor
44
patient acceptance, especially after new restrictive procedures. Patients should
therefore be notified that despite anticipated, acceptable, additional weight loss,
long-term satisfaction might become an issue after revisional surgery for failed
gastric bypass.

7.7

CONCLUSIONS

With the increasing numbers of LRYGB, long term weight issues have become a
problem for some patients. Several types of actions are possible, depending on the
history (primary bypass or not) and on the type of weight problem (insufficient
weight loss or weight regain). We focused here on laparoscopic revisions. Laparoscopic reoperations aimed at increasing malabsorption were effective, but at the
cost of severe morbidity and symptoms of malnutrition, and they should therefore
be performed only in very well selected cases. Adding a restrictive aspect can be
performed by different means. The use of a constricting band, as well as reshaping
the bypass construction, had a significant morbidity. Transforming the bypass into a
sleeve, possibly as the first step of a DS, as well as plicating the pouch and the alimentary loop, deserves further consideration. Patient satisfaction was relatively
disappointing, which may have had to do with the high morbidity figures.
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CHAPTER SEVEN AT A GLANCE
Mid-term (4 years) outcome of revisional laparoscopic procedures after LRYGB
EWL

53.7%

Complications

21%(severe)
12% leaks (conservative R/)
10% reoperations (3% reconversion)

Patient acceptance

satisfaction index 51.7%

BAROS 3.02

121

Chapter 8.
Summary & final conclusions
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8.1

SUMMARY

The advent of laparoscopy has undoubtedly triggered a tremendous increase in the
1
number of weight loss procedures. Nevertheless, the general public remains critical
of such procedures. Many laypeople still consider obesity to be indicative of poor
2
willpower and low self-esteem.
The paradigm that every ounce of fat passes through the mouth is still very
3
much present in today’s society. Previously, extremely high morbidity and mortality
rates may have justified the public’s aversion to weight loss procedures. However,
4,5
modern surgical approaches have a far better track record. Despite these improved results, detractors of bariatric surgery point to the significant numbers of
failures, complications and reoperations that still occur after bariatric procedures.
Unfortunately, most publications on the subject available today are fraught with
bias and have short follow-up and incomplete data. Consequently, the conclusions
drawn do not reach a high level of scientific proof.
Despite the definite drawback of being retrospective, our long-term studies are
one of the first of this sort conducted. Most contemporary publications have reported on small numbers of patients and performed either short-term or cross6,7,8
sectional analyses.
This study of the 3 procedures (LAGB, LSG and LRYGB) includes:
1/ an analysis of the weight loss results
2/ an analysis of long-term follow-up data including patient acceptance
3/ an evaluation of corrective surgical measures after failing procedures
8.1.1

Weight loss results (Table 1)
,9

According to Reinhold a weight loss procedure is successful when it induces the
loss of at least 50% of the excess weight (EWL%) or when the final BMI is less than
35 kg/m². Other parameters mentioned in the literature for estimating the success
of a bariatric procedure are based on the loss of excess BMI (% EBMIL) or on the
10
final BMI and take into account the initial BMI (Biron criteria).
11

Contrasting with our experience, the meta-analysis of Buchwald focusing on all
available bariatric procedures showed a marked discrepancy among the procedures,
with a definite advantage to the malabsorptive over the hybrid procedures, and
both aforementioned provided better results than the purely restrictive operations.
That analysis, however, was based on both open and laparoscopic procedures and
on relatively short-term studies. In our studies, the mean weight loss was distributed as follows: LAGB achieved an EWL of 48% after 12 years among patients who
managed to keep their bands. LSG, as a sole procedure, achieved an EWL of 53.3 %
after 6+ years, and LRYGB had an EBMIL (which for relatively low BMIs is comparable to EWL provided the ideal BMI is defined at 25 kg/m²) of 56.2% after 9 years.
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Based on the slope of the weight (BMI) curve (Table1), our patients are likely to
experience comparable results after 12 years with any of the 3 procedures, each
resulting in approximately 50% EWL. These findings are similar to or inferior to the
12,13,14
data in the literature.
Table 1: Progression of mean BMI per year after laparoscopic adjustable gastric band (LAGB), sleeve
gastrectomy (LSG) and Roux-en-Y gastric bypass (LRYGB). (Data from chapters 4, 5 and 6.) Notice the
nadir value for LSG and LRYGB. For LAGB the BMI remains relatively stable after the third year

The phenomenon of weight regain was clearly observed for both LSG and LRYGB,
wherein a definite weight nadir occurred followed by regain after 2 to 3 years, respectively, for LRYGB and LSG. With LAGB, the weight loss results, although slightly
14
inferior, appear to be sustained over time, but this finding only includes the patients who retained their bands (Table 1). The relatively good outcomes of LAGB,
considered the least invasive bariatric procedure has led some to conclude that this
technique should be the first choice in all patients, whereas the RYGB and the BPD
15
should be considered only as remedial operations.
16
Conversely, Chevallier et al. defined precise patient characteristics that statistically correlate with a better outcome after LAGB. These characteristics were defined based on an extensive survey conducted in France. According to this work,
patients under 40 years of age, with a BMI<50 kg/m² showed statistically significantly better results, provided they were willing to change their eating habits and to
recover or increase their physical activity after surgery.
Nevertheless, it appears that, with time, only a certain number of patients continue to do well with any procedure, regardless of its type. Therefore, the main
125

question regarding bariatric surgery may not be what type of surgery should be
performed, but rather what type of patient should be chosen. One possible mech
anism could be a genetic predisposition.17 These findings support the unconfirmed
hypothesis that individual carriers of a melanocortin-4 receptor gene defect suffer a higher
complication rate after LAGB.18According to this theory, it might be worth- while in the
future to genetically analyze obese patients to determine who may be a good candidate for
weight loss surgery.
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8.1.2

1.2. Long-Term Follow-Up

The importance of adequate follow-up after a weight loss operation cannot be overstated. One of the reasons why follow-up is so important is that the obese patient,
in order to adhere to adequate dietary recommendations, needs outside assistance.
This requirement may have to do with the typical personality structure of the obese
19
individual.
20
In our practice, we, similar to others, had the tendency to be less diligent in
following up with patients as the interval after surgery lengthened. Unfortunately,
the assumption that patients will be conditioned to adhere to new behaviors and
will be less impulsive after bariatric surgery, even years postoperatively, is not val.21
id Conversely, it has been difficult to detect changes in patients' dietary habits
after bariatric surgery. Once counseling ends, formerly obese patients have the
tendency to develop eating behaviors that are adjusted to the “new anatomical
23
reality”. Such patients learn to eat “around” their procedure by eating “easier
24
food” (figure 2) or eating more frequently (polyphagia), all of which lead to higher
caloric intake. These behaviors obviously can cause poor weight loss or even weight
regain with the recurrence of obesity. The issue of follow-up can help to determine
what type of procedure to choose for a particular patient. For example, LRYGB ap25
pears to be less follow-up-dependent than LAGB. Nevertheless, each of the 3 procedures has particular features that justify rigorous follow-up. In our studies, the
follow-up rates were 54.3% for LAGB after 12 years, 78% for LSG after 6+ years, and
61.1% for LRYGB after 9 years.
Laparoscopic Adjustable Gastric Banding
In the literature, there is marked inconsistency in LAGB results, ranging from ex26
27
tremely good to extremely poor.
28
The most striking contrast is geographical. Uniformly, studies from Australia
have far better outcomes than studies from other parts of the world, particularly
29
Europe.
The Australian studies have demonstrated that for LAGB, weight loss results are
25
markedly dependent on the number of postoperative office visits, and that better
30
results are obtained with less aggressive band filling. Frequent visits are mandatory to evaluate the patient at different time points and to adjust band filling accord31
ingly. There is an optimal fill volume, referred to as the “green zone” (figure 1).
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The green zone corresponds to the degree of intraluminal pressure that induces a
sensation of satiety upon the ingestion of small but acceptably sized volumes of
32,32
solid food and is not associated with dysphagia.
Theoretically, gastric bands interfere only with the volume of intake and not
with the type of food ingested. Hence, patients just “can eat less”. This effect would
imply that the need for patients to comply with dietary restrictions becomes less
34
stringent. Proper adjustment of the band should allow for relative immunity
against dietary changes. This characteristic constitutes a significant difference compared to the other two procedures, wherein poor alimentary choices inevitably lead
to weight regain. According to some, this phenomenon has not been observed with
34
LAGB, at least when the band is still in place.
When the LAGB patient develops dysphagia secondary to an overinflated band
(the so-called red zone), dilation of the pouch and/or the esophagus can occur. This
dilation is pathognomonic for band overpressurization. High pressure in a spherical
organ causes dilation according to Laplace’s law. Briefly, Laplace’s law states that
the tension across the wall of the organ is proportional to its radius. An increase in
35
radius (and therefore of volume) induced by overeating once dilation is initiated
will thus result in higher tension, which creates more dilation. A frequent symptom
of pouch dilation is heartburn. While this condition should raise suspicion of pouch
36,37
dilation a de novo hiatal hernia (HH)
must be ruled out as well.
We found (chapter 3) that GERD was present after LAGB in less than 10% of the
patients after 1 year. However, after 3 years more than 20% displayed GERD, a pattern opposite to that of patients undergoing LSG. The initial treatment consists of
38
simply emptying the band.
An upper GI series performed after emptying the band differentiates GERD from
39
band slippage or pouch dilation. Band slippage with painful dysphagia is a surgical
emergency and should be treated either by replacing the band above the dilated
40
part or by removing the band laparoscopically without delay. Conversely, in cases
of simple dilation, after emptying, the band can be gradually reinflated over the
41,42
course of about 6 weeks.
Additionally, after LAGB, endoscopy should be performed frequently during
routine follow-up to document possible band erosion. Varying rates of band erosion
43
44
have been reported, ranging to as many as almost 30% of patients, as we found
in our series (chapter 4). Band erosion can cause pain and port infection, but, fre45
quently, the only symptom (if any) is weight regain. Despite the fact that the new46,47
er bands cause fewer erosions,
we continue to think that most series underestimate the incidence of this complication, mostly because of the lack of symptoms.
Many of our patients suffered from asymptomatic band erosion, and the diagnosis
could only be made endoscopically.
Searching for hidden problems with frequent endoscopy and filling the band
with the precise amount of fluid that provides restriction in the “green zone” will
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require a notably strenuous follow-up regimen. Many patients require monthly
48
office visits for years.
Obviously, such a regimen creates a considerable burden on the healthcare sys49
tem. In Europe, the frequency of office visits is lower than in Australia. One of the
most often-cited causes for the low number of office visits is a lack of adequate
50
reimbursement for follow-up filling sessions.
Practically speaking, even though the necessity of watching patients closely
over the years is well accepted, such a painstaking regimen can be considered a
major drawback of the LAGB technique within our health care system, especially
given the exponential growth of the number of bariatric surgery patients. It is unknown if the Australian follow-up results can be replicated in other countries. The
literature suggests that follow-up rates of greater than 50% are exceptional after
12,50
10+ years in most Western countries.

Figure 1. The yellow, green and red zones correspond to too little,
adequate or too much restriction, respectively. Zones can be changed by
varying the filling volume of the laparoscopic adjustable gastric band.
(Source: internet shareware)
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Laparoscopic Sleeve Gastrectomy
As we mentioned in chapter 5, the lack of adequate follow-up in our studies may be
linked to the weight regain we observed in LSG. With LSG, weight regain appears
after the 3-year mark. This phenomenon is more frequent in patients who have not
51
returned regularly for office visits after the 3-year point. The number of patients
with insufficient weight loss mirrors the number of patients reporting poor alimentary choices. (Figure 2)

Figure 2. Negative correlation between the number of individuals with
poor alimentary choices and % excess weight loss after laparoscopic
sleeve gastrectomy (total number of patients = 41). (Data presented by
the author at the second international consensus summit for sleeve
gastrectomy, Miami, March 19-21, 2009)

Additionally, there is a striking correlation between the slope of weight regain and
of new-onset GERD more than 3 years post-operation.(figure 3).We found that in
most LSG patients, postoperative reflux symptoms disappeared after one year. In
the longer term, however, a substantial number of patients developed new-onset
GERD.
We mentioned in chapter 5 that one facilitating factor for GERD could be the regeneration of some of the fundus. This regeneration is facilitated by a relative downstream stenosis and induces a greater acid producing mucosal surface. Besides
« fundus regeneration » the sleeved stomach, because of the resistance offered
against a food bolus to go down, on the long term actually induces esophageal motility disturbancies and increases GERD. Frequently, peristaltic waves after sleeve
are comparable to contraction recordings in achalasia (Perretta S, submitted data,
figure 4).
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Figure 3. Progression with time of number of patients out of a total of 41 complaining of GERD and
overall evolution of Body Mass Index. (Data presented by the author at the second international
consensus summit for sleeve gastrectomy, Miami, March 19-21, 2009)

Figure 4. High Resolution Manometry in a LSG patient complaining of dysphagia and odynophagia 1 year
postoperatively. Manometry recording shows irregular esophageal contractions and a migration of the
Lower Esophageal Sphincter 4 cm inside the chest. (Courtesy Dr Perretta, Dr Dallemagne, Dr Marescaux,
IRCAD, Strasbourg, France)

Another explanation is that, with time, certain patients start systematically to eat
more than the volume capacity of the sleeved stomach. This phenomenon has been
52
witnessed previously after VBG. The sensation of esophageal overfill is commonly
attributed to reflux. Unlike acid-induced GERD, however, these symptoms typically
do not occur at night, except early in the night after an oversized meal. This stasis
53
phenomenon is also encountered with LAGB. Typically, some relief is obtained
with proton pump inhibitors, but this result does not disprove the theory of non54
acid reflux. After LSG, patients demonstrating weight regain occurring with reflux
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symptoms should alarm the surgeon. These patients should be referred to aggressive alimentary counseling. Additionally, a complaint of reflux should encourage the
surgeon to perform an endoscopy or upper GI series to document the reflux and to
rule out apical gastric dilatation or “fundus reformation”. This is an important find55
ing, because a repeat resection can be considered in such cases only (figure 5).

Figure 5. Apical gastric dilatation or «fundus reformation» (arrow) years after sleeve gastrectomy.

Obviously, GERD-like symptoms can only be detected when patients adhere to their
follow-up routine. However, passed the 3 years mark, yearly office visits should
suffice to detect GERD complaints and to act accordingly, as shown by studies of an
56
endoscopic surveillance regimen for Barrett’s esophagus. We therefore recommend a “humane” follow-up regimen beyond 3 years after LSG that consists of yearly office visits with annual endoscopy.
For the “restrictive procedures” LAGB and LSG the appearance of heartburn,
generally indicative for GERD, should be considered an alarming symptom
suggestive for weight regain mechanisms and thus be addressed by swift diagnostic and therapeutic action
Laparoscopic Roux-en-Y Gastric Bypass
The aforementioned restrictive component of the gastric bypass is significant for
LRYGB, but other clinical factors significantly intervene. Bypassing the duodenum
creates a situation in which the ingested food reaches the jejunum via a secretionfree alimentary limb without being mixed with the gastric, biliary, pancreatic and
duodenal secretions. This bypassing causes a sharp increase in gastrointestinal hormones, especially GLP1, PYY and glucagon, which is followed by an “exaggerated
57
insulin response”.
These hormones cause a variety of symptoms. The well known“dumping syndrome” (a form of postcibal syndrome) occurs early in the postprandial phase but
we found that this condition largely disappears with time (chapter 6). Conversely,
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we found that a syndrome of repeated postprandial hypoglycemia with neurological
symptoms (neuroglycopenia) can occur several years after the procedure. Because
58
these symptoms are mainly triggered by the ingestion of carbohydrates, they can
usually be eliminated by good dietary counseling and drastic reduction of alimentary carbohydrates. Symptoms of hypoglycemia should raise the suspicion that the
patient is abusing carbohydrates, particularly sugars, which is a behavior that invari58
ably also leads to weight (re)gain. Sweets can cause weight gain because repeated
hypoglycemic spells trigger a craving for more sweets¸ thereby stimulating the development of snacking/grazing behavior.
Therefore, follow-up after LRYGB is important to intercept dietary flaws that
can cause weight gain and metabolic disturbances. Moreover, after LRYGB, office
visits with blood work are needed to detect vitamin and mineral deficits that com59,60
monly occur several years after surgery.
For the “hybrid procedure” LRYGB the long-term appearance of symptoms of
extreme fatigue, dizziness and tremor, compatible with hypoglycemia caused
by dietary flaws inducing weight (re)gain, should be addressed by swift dietary
and behavioral counseling.

8.1.3

Correction of poor weight loss after LAGB, LSG and LRYGB

When individuals state that they eat larger volumes (hyperphagia), the anatomical
integrity of the restrictive construction may be suspect, and a surgical revision might
be helpful to correct the “technical failure”. These patients have been shown to
61
benefit from replacing or repositioning of the band (figure 6), repeat sleeve proce55
62
63
dures, reshaping of the pouch after bypass, revision of the GE or combinations
64
thereof.
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Figure 6. Example of procedural algorithm for failed bariatric procedure because of
technical issues.

However, volume increase does not necessarily constitute a cause for weight regain.
For instance, no definite link has been found between an increase in the volume of
65,66
the alimentary limb compartment after LRYGB and weight regain.
Also, no link
has been found between expansion of the sleeved stomach after LSG and progress
67
of the weight curve.
Therefore, except for patients who fail to lose weight because of obvious technical flaws [e.g., the band is too low, the fundus was left behind in an LSG (figure 5)],
there is no reason to believe that a new restriction would help where the first one
has failed, despite adequate execution.
Rather than reducing caloric intake by mechanical means, a better option is to
achieve restriction by “central” means. Drug therapy for this goal is lacking to date,
and psychotherapy remains the only other means of centrally controlling caloric
intake. However, as mentioned earlier, the results of counseling are highly depend68
ent on the adequacy of follow-up. Moreover, attempts to change eating habits
have a high failure rate. It is doubtful that dietary advice would be followed more
69
closely after an operation when it was not followed previously. Obese patients
70
typically are not compliant with dietary measures.
Nevertheless, because revision surgeries typically are associated with higher
morbidity rates than primary procedures, repeat surgery should be performed only
when counseling fails. It is beyond the scope of this work to analyze the endoscopic
options for weight loss after surgery has failed. Instead, we will analyze the outcomes of the revision surgeries performed in our practice, and we will try to draw
conclusions regarding an “ideal” strategy (figure 7,8).
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Figure 7. Procedural algorithm for failed bariatric restrictive procedure.

Laparoscopic Adjustable Gastric Banding
Failure of LAGB manifests most often by the loss of the band. In our long-term study
(chapter 4), approximately 50 % of the patients had lost their band by 12 years. We
have shown that after band removal, patients usually experience a sharp increase in
weight if no additional measures are taken. The most commonly performed salvage
71,72,73
procedure after LAGB is LRYGB.
Patients converted to LRYGB after LAGB do better in terms of weight loss. In our
experience, weight loss in patients submitted to LRYGB after failed LAGB remained
74
identical to primary gastric bypass (PGB) patients, but the incidence of complications, including leaks, was significantly higher. This finding has not been observed in
75
all series. Another important condition is treatment-resistant stenosis. We men74
tioned this in chapter 4 and demonstrated elsewhere that our stenosis rate for
one-stage LRYGB after LAGB was as high as 26.3%. We most often performed band
ablation and LRYGB in one stage, a strategy that, according to some, could be the
76
cause of GE stenosis. However, peroperatively the band constitutes a good landmark and provides a means of traction that is helpful in dissection. In our experience, among patients often coming from elsewhere whose bands had been lost
prior to our intervention, we experienced significantly more perioperative difficulties caused by the development of a pseudo-capsule and by the usually still present
gastrogastric bridge stitches, which obscure the anatomy. We feel that these factors
constitute a good argument for performing the LRYGB and the band ablation in a
single stage. Regardless, performing an anastomosis in previously dissected tissue
77
takes more time and typically has higher morbidity rates, even when a 2-stage
strategy is elected.
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For LRYGB after LAGB, the anastomosis usually will necessarily be made in the vicinity of the scar tissue created by the band to avoid having to deal with either an undersized or an oversized gastric pouch. Ill-sized gastric pouches have been implicat78
ed in poor weight loss results after RYGB. Consequently, when LRYGB is chosen as
a substitute procedure after LAGB, a surgical dilemma exists. Either a virtual gastric
pouch (with poorly restrictive eso-enteral anastomosis) or, conversely, a large
pouch must be created, at a distance from the scar tissue, which will probably result
in poor weight loss. Alternatively, the anastomosis must be constructed in previously dissected territory, exposing the patient to more short- and long-term complications, including anastomotic leaks and stenosis.
Consequently, yet other options have been investigated. They include perform79
ing a BPD and leaving a large pouch after transection in healthy tissue or avoiding
an anastomosis altogether and performing an SG.
80
We have shown that LSG after LAGB is feasible, and that the complication rate
is acceptable. The additional weight loss, however, was modest, providing a total
weight loss relative to the pre-band weight in the low 40% range. Consequently, our
policy at the time became to perform a one-stage DS in selected patients after LAGB
80
failure . Unfortunately, despite good overall outcomes and a surprisingly low complication rate, we experienced one fatality in a group of 31 patients. Since then we
have only performed DS as a 3-stage procedure with a degree of lag time after LSG
performed after LAGB.
For patients who do well after LAGB but display poor weight loss, another theoretical possibility is to keep the band and to construct an intestinal bypass as in DS
without performing an SG. This strategy has been described by Favretti in 24 pa81
tients. However, in our limited and unpublished experience, this procedure caused
intractable diarrhea. Abundant liquid stool after a combined LAGB and intestinal
82
switch can be explained by a wash-out phenomenon. Scopinaro predicted that as
large amounts of food gather in the normal-volume stomach beyond the obstacle of
the band and reach the shortened small bowel, these amounts of food significantly
override the absorption capacity of the alimentary and common limbs. Because of
the combination of deceptive weight loss and intractable diarrhea we found in our
patients, intestinal bypass in connection with LAGB has no place in our armamentarium of revisional bariatric procedures.
Laparoscopic Sleeve Gastrectomy
LSG has a better track record than LAGB over a 3-year span, as we have demonstrated (chapter 3). However, after more than 6 years, our positive results declined
(chapter 5). Because approximately 60% of the patients did not meet the Reinhold
criteria at the mid-term evaluation, a new procedure was contemplated in a substantial number of patients. Three possible approaches are possible in cases of failing LSG.
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1. The first option is to repeat the gastrectomy as first described by Baltasar . We
mentioned above that this possibility is only worth evaluating when there are
clear anatomical reasons to do so. In the majority of cases, however, a new
strategy should be contemplated.
2. In the literature, the most often cited revision operation is LRYGB. Schauer et al.
demonstrated that in a group of 126 extremely obese patients, a majority did
83
84
well with LRYGB after LSG. Rosenthal and co-workers showed that in patients
complaining of GERD after LSG (which is a common finding often linked to
weight regain), RYGB is a good option. RYGB is considered to be the preferred
85
treatment for GERD after a previous restrictive bariatric procedure. However,
the weight loss figures for RYGB after LSG, are poorer compared with RYGB after
86
LAGB. In addition, in our experience, patients often complain of bloating after
a revisional RYGB after LSG. Bloating is a common symptom after stomach surgery. In this particular case, the limited volume of the bypassed stomach can
constitute a smaller than usual expansion bellows, creating uncomfortable sen87
sations when pressure increases in the system. Therefore, in patients with
GERD and weight loss issues after LSG, we prefer to explore the hiatus to cure a
possible hernia and to perform DS rather than LRYGB. Exploring the hiatus is
however mandatory, since GERD does not evolve well after simple DS (chapter5)
3. SG was first described as part of the DS procedure and DS can obviously be considered the logical corrective procedure for failing LSG. DS and BPD are recog10
nized as the most effective procedures for weight loss. In addition, a 2-stage
strategy eliminates the most dangerous consequence of one-stage DS, i.e., poor
patient compliance, which can cause a life-threatening situation. The staged approach helps to exclude patients who cannot comply with dietary requirements
and follow-up commitments. An additional benefit is that the remaining stomach, once fully healed after the SG, allows for sufficient volumes to be taken in,
thereby eliminating the risk of protein malnutrition, which is one of the most
88
dreaded complications after BPD.
Laparoscopic Roux-en-Y Gastric Bypass
For LRYGB our long-term results (chapter 6) demonstrated a few flaws that have not
been highlighted previously, such as a significant number of weight loss failures.
Attempts to correct this by accentuating the restrictive aspect seemed to confirm
the fact that re-restriction is not the best option for poor weight loss after LRYGB.
Placement of an unadjustable ring was characterized by a high erosion rate, and
laparoscopic refashioning of both the pouch and the anastomosis did not provide
durable results. Plication of the pouch, anastomosis and alimentary limb looked
promising, but similar attempts at resection rather than plication were not conclu89
sively effective in the experience of Gagner et al. Our attempts at increasing malabsorption provided good weight loss results be it at a high cost. In a group of 19
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patients who underwent distalization of the bypass, we had to reconvert 2 patients
90
for nutritional issues. This finding confirmed the data of Sugerman et al. We concluded that despite good results in terms of weight loss, the distalization of a Rouxen-Y reconstruction should only be considered as a last resort (chapter 7).
Unlike in patients undergoing the other 2 procedures, revisions after LRYGB often were required for metabolic reasons. Despite the positive influence on existing
type 2 Diabetes Mellitus (DM II), new onset DM II and neuroglycopenia were recorded at an alarming frequency after LRYGB. Dietary measures obviously are the
first treatment option to resolve this issue, but as we mentioned above, changes in
dietary habits are extremely difficult to achieve. Consequently, we had to undo the
bypass in a number of patients and revert them to a normal anatomy. Restoration
of normal anatomy appeared to resolve the neuroglycopenia and is certainly a more
91
logical and less aggressive treatment than pancreatectomy for the treatment of
this syndrome. Converting the bypass back to normal anatomy had a low morbidity
rate. The long-term results were however characterized by a notably high frequency
93
(3/8) of GERD. Therefore, during the reversal procedure, special attention must be
paid to the hiatal area. We recently started to perform a complete dissection of the
92
crura and to approximate the crura by a posterior figure-8 stitch to correct this
possible complication.
Because reversal to a normal anatomy results in weight regain in a majority of
,93
cases we decided to submit our patients to single-stage sleeve gastrectomy during
the conversion. This procedure could subsequently be complemented by a biliopan94
creatic diversion in cases of insufficient weight loss. Even though we experienced
one case of leakage at the staple line, there were no reoperations, as all complications could be treated conservatively. The conversion of LRYGB to normal anatomy
or to LSG in one or two stages signifies a paradigm shift that opens up a variety of
options (figure 8).
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Figure 8. Procedural algorithm for failed Roux-en-Y gastric bypass

Possible revisional procedures for LAGB, LSG and LRYGB
LAGB
Normal anatomy
LRYGB
LSG 
DS
LSG
DS
Re-sleeve
(LRYGB)
LRYGB
Normal anatomy
LSG
DS
Restriction (Fobi-ring, bypass)

8.1.4

Patient Satisfaction after LAGB, LSG and LRYGB

A remarkable finding in our study is that patient acceptance remains high, even in
cases with modest weight loss. Patient satisfaction can be expressed in different
ways. The most commonly used method is the BAROS (BariatricAnalysis and Report95
ing Outcome System). When one analyzes patient satisfaction after open bariatric
surgery, there appears to be an obvious relationship with the extent of weight loss.
However, after laparoscopy, this relationship does not seem to be as marked. For
example, only 40% of patients experienced good weight loss results after LAGB, yet
close to 80% were happy (chapter 4). With LSG (chapter 5) and LRYGB (chapter 6),
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we have found similar results. The discrepancy between laparoscopy and open surgery can be explained by several factors.
- First, open surgery is characterized by a significant number of long-term complications that are directly caused by the laparotomy. Up to 40% of the patients
develop an incisional hernia, a number that is notably higher than with laparoscopy, where the incidence of incisional hernia is approximately ten times low96
er.
- Second, hospital stays are considerably shorter after laparoscopic weight loss
97,98
operations.
Consequently, patients remember the laparoscopic procedure as
being easier than an open operation. There is evidence that length of hospital
stay is a critical factor in the patient’s subjective evaluation of the severity of an
99
operation. This factor may intervene in the lower degree of acceptance we
recorded after repeat operations for failing LRYGB
- Third, with the prevalence of “social media”, the feeling of belonging to a group
is significantly more important than during the open surgery era. In prospective
randomized studies, no significant advantage could be found for laparoscopic
compared with open procedures, but laparoscopic procedures are subjectively
100
evaluated as more modern.
Regardless of the reason, better patient acceptance is an important issue because it may indicate a lower threshold for patients to accept undergoing a second
corrective procedure, if needed. Therefore, it appears that the laparoscopic approach provides psychological conditions that facilitate subsequent surgical treatment. It is noteworthy however, that patient acceptance declines rapidly in case of
mishaps with the corrective procedure (chapter 7).
Patient satisfaction after laparoscopic bariatric surgery is not necessarily indicative for good clinical results. Thus, considering the link between poor weight
loss and the persistence of comorbidities, corrective action may be warranted
even in satisfied patients.

8.2

FINAL CONCLUSIONS

After having performed the world’s first laparoscopic bariatric procedure some 20
years ago, we have by now accumulated a substantial experience with the long term
outcomes of the most popular weight loss operations.
Adjustable band gastroplasty (LAGB) creates a stable weight loss of 48% at 12 years
postoperatively in patients who managed to keep their band. Sleeve gastrectomy
(LSG) and Roux-en-Y gastric bypass (LRYGB), are characterized by some weight re-
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gain occurring after respectively 3 and 2 years postoperatively. For LSG, EWL is 53.3
% after 6 years and for LRYGB, EBMIL is 56.2 % after 9 years.
Failure of LAGB translates most often in removal of the band, because of erosion
into the stomach or because of pouch dilation.The most frequent long-term unwanted side-effect of LSG is GERD. For LRYGB, internal hernias and late issues of
glucose metabolism consisting of new-onset type 2 diabetes and neuroglycopenia
are the most frequent complications.
Despite inconsistent results in terms of weight loss and despite a number of late
complications, patient satisfaction remains acceptable for the 3 procedures (60.3 %
for LAGB, 56.6% for LSG and 76.0% for LRYGB), most likely because in case of failure,
surgical laparoscopic revision is a realistic alternative.
For LAGB, besides removal of the band, LRYGB is the most frequently chosen option
in case of severe complications or unsatisfactory results. For LSG, except in cases of
obvious anatomical flaws, the construction can be complemented by a DS to improve weight loss. For LRYGB, a corrective option consists of distalization, or reversal into normal anatomy, and from there, into LSG, which probably constitutes the
safer option.
Our work was not able to identify one bariatric procedure of choice. However, in
case of failure, traditional laparoscopic bariatric procedures can be salvaged by
laparoscopic conversion
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9.1

INLEIDING

De historische ontwikkeling van de bariatrische chirurgie is gekenmerkt door het
gaandeweg verlaten van de jejuno-ileale bypassen en het focussen op complexere
ingrepen gericht op maag- en darm- omleidingen. Deze complexere ingrepen werden mede mogelijk gemaakt door het invoeren van de “stapling technologie”, uitgevonden in de Sovjet-Unie maar in het Westen geïntroduceerd door Mark Ravitch.
Naast deze onmiskenbare technologische vooruitgang heeft ook de laparoscopie de
bariatrische chirurgie in de laatste 20 jaar fundamenteel veranderd.
De laparoscopie is intussen onmisbaar geworden als didactisch en medicolegaal
middel, voornamelijk in de vermageringsoperaties. Sommige bariatrische technieken waren een rechtstreeks gevolg van deze nieuwe benadering, met name de
Laparoscopische Ajusteerbare Band (LAGB) (die wij als eersten mochten uitvoeren)
en de Laparoscopische Sleeve Gastrectomie (LSG); andere waren gewoon de laparoscopische vertaling van vrij ingewikkelde ingrepen zoals de Roux-en Y Gastric bypass
(LRYGB) en de Biliopancreatische Diversie (BPD) volgens Scopinaro, of met Duodenaal Switch (DS). De laparoscopie heeft dus duidelijk een nieuwe boost gegeven aan
de vermageringschirurgie. Desalniettemin zijn er tot op heden slechts weinig publicaties die lange termijn resultaten weergeven. Bovendien wordt de keuze voor deze
of gene ingreep meer dan wenselijk is gedicteerd door de voorkeur van de patiënt,
die tegenwoordig dikwijls via de sociale internetfora op niet-wetenschappelijke
wijze wordt beïnvloed.
Een recente ontwikkeling in de bariatrische sfeer is de toegenomen aandacht
aan de invloed van heelkunde op de zogenaamde comorbiditeiten, ziektebeelden
die rechtstreeks door overgewicht worden bepaald. Typisch betreft het hier stofwisselingsziekten zoals Diabetes Mellitus type 2 (DMII) en dyslipidemiëen. Deze evolutie heeft aan de vermageringsoperaties een nieuwe naam gegenereerd, namelijk de
metabole chirurgie.
In dit werkje hebben wij speciale aandacht besteed aan de laattijdige resultaten
van de drie meest frequent uitgevoerde bariatrische ingrepen: LAGB, LSG en LRYGB.
Onze jarenlange ervaring laat ons toe de specifieke kenmerken van deze ingrepen
weer te geven en te analyseren.
Drie punten zullen worden behandeld:
1. Is er een verschil in efficiëntie tussen de verschillende operaties,
2. Kunnen de klinische resultaten van de bariatrische chirurgie behouden worden?
3. Kunnen operaties die na verloop van tijd minder efficiënt worden vooralsnog
verbeterd worden? Als de laparoscopie inderdaad minder vergroeiingen veroorzaakt, betekent dit dat operaties makkelijker kunnen worden aangepast, jazelfs
geïnterverteerd?
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Bijgevolg zullen wij in dit werk:
1. de efficiëntie van de twee meest populaire laparoscopische ingrepen (LSG en
LAGB) met elkaar vergelijken. Beide ingrepen samen vertegenwoordigen 70%
van alle bariatrische ingrepen in België
2. de lange termijn resultaten van de laparoscopische ingrepen LAGB, LSG en
LRYGB (deze laatste beschouwd als de “gouden standaard”) analyseren
3. ten slotte, evalueren in hoeverre deze ingrepen omkeerbaar, interverteerbaar of
met elkaar complementair zijn
Hoofdstuk 2 beschrijft de techniek en werkingsmechanisme van de LAGB, LSG
en LRYGB.
Hoofdstuk 3 bestaat uit een prospectieve, gerandomizeerde studie die de resultaten van LAGB en LSG na 1 en 3 jaar vergelijkt. Hierbij bleek dat gewichtsverlies en
hongergevoel zowel na 1 als na 3 jaar beter waren na LSG dan na LAGB. Gastroesofagale reflux (GERD) was meer frekwent aanwezig 1 jaar na LSG maar na 3 jaar
was deze aandoening meer aanwezig in patiënten die LAGB hadden ondergaan. Het
aantal reoperaties lag hoog voor beide ingrepen, maar de ernst van de heringrepen
was groter na LSG.
Hoofdstuk 4 beschrijft de lange termijn resultaten na LAGB. Follow-up was na
12 jaar slechts in 54.3% van de patiënten mogelijk. Het verlies van overgewicht na
die tijdspanne was 42.8% voor de ganse groep, en 48% voor de patiënten die na 12
jaar nog steeds hun bandje hadden. Zestig percent van de patiënten waren tevreden na de ingreep en de levenskwaliteit was neutraal. Eén op de 3 patiënten leed
echter aan erosie van de band en bijna 50% onderging laparoscopische verwijdering
van de band, zodat 60% van de patiënten een heroperatie nodig had. De lange termijn resultaten van LAGB zijn hierom objectief onvoldoende, hoewel de tevredenheid vrij goed blijft
Hoofdstuk 5 beschrijft de lange termijn resultaten (6 jaar) van LSG. Hierbij bleek
deze ingreep veilig en efficiënt te zijn maar bleek tevens dat op lange termijn GERD
en gewichtstoename optraden, wat in de hand werd gewerkt door een gebrekkige
opvolging. Gewichtstoename maar niet GERD kon in een tweede tijd succesvol behandeld worden door omvorming naar DS.
Hoofdstuk 6 beschrijft de lange termijn resultaten van de LRYGB na 9 jaar. Hier
bleek het gewichtsverlies na 9 jaar aanvaardbaar met een verlies aan overmatig BMI
(%EBMIL) van 56.2%. Diabetes mellitus type 2 (DMII) evolueerde merkwaardig gunstig na LRYGB maar patiënten met vrij lage BMI die voordien niet leden aan DMII
hadden de neiging de novo DMII te ontwikkelen bij het overmatig innemen van
zoet. Bovendien kan zoet-eten neuroglycopenie veroorzaken, een geheel van neurologische symptomen in verband met lage glycemiespiegels. Zodoende ontwikkelde
een vrij grote groep patiënten op termijn ofwel DMII ofwel neuroglycopenie. Het
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grote aantal heroperaties alsook de zeer symptomatische glycemievariaties beïnvloedden de levenskwaliteit in ongunstige zin.
Hoofdstuk 7 beschrijft de afloop van ingrepen die uitgevoerd werden ter correctie van inefficiënte LRYGB. Eén derde van de patiënten onderging een malabsorptieve omvorming en 2 derden een bijkomende restrictieve ingreep. Het gewichtsverlies na deze correctieve ingrepen was goed, maar de morbiditeit was significant. Lekken die optraden na heringrepen konden meestal conservatief behandeld
worden. Patiënten tevredenheid was matig.

9.2

TECHNIEK EN WERKWIJZE VAN LAGB, LSG EN LRYGB

Bariatrische ingrepen kunnen onderverdeeld in restrictieve, die uitzijn op het verminderde INNEMEN van calorieën, malabsorptie, die de OPNAME van calorieën
tegengaan, en GEMENGD restrictief-malabsorptieve of hybride ingrepen.
De Laparoscopische Ajusteerbare Maagband (LAGB)
Bij deze ingreep is het werkingsmechanisme vrijwel uitsluitend restrictief.Er schijnt
weinig invloed te bestaan op de gastro-intestinale hormonenhuishouding. Blijkbaar
werkt de band doordat de patiënt drukschommelingen ervaart in de proximale
maagpouch tengevolge de verminderde expansiemogelijkheid veroorzaakt door de
aanwezigheid van de band. Deze drukveranderingen beïnvloeden het verzadigingsgevoel van de patient. De band is uiteraard een vreemd voorwerp dat, zoals wel
meer het geval met lichaamsvreemd materiaal, niet altijd wordt getolereerd. Dientengevolge is het aantal patiënten dat uiteindelijk zijn band verliest vrij groot, 40%
na 5 jaar zoals vastgesteld door Suter, wat vergelijkbaar is met ons resultaat van
50% na 9 jaar.
De Laparoscopische Sleeve Gastrectomie (LSG)
Daar waar men aanvankelijk dacht te doen te hebben met een puur restrictieve
ingreep bleek al vlug dat andere mechanismen meespeelden. Melissas vond een
verbeterde maaglediging, en de school rond Prager in Wenen vond een duidelijk
verband tussen succesvolle sleeve gastrectomie en het orexigeen hormoon ghrelin
gehalte in bloed. Het ghrelin effect is echter maar tijdelijk en laat na enkele jaren de
ruimte voor dieetfouten.
De Laparoscopische Roux-en-Y Gastric Bypass (LRYGB)
De gastric bypass heeft een duidelijke malabsorptieve componente, die zich vooral
uit in een verminderde vetabsorptie. Nadeel hiervan is echter dat ook sommige
levensbelangrijke stoffen als vooral vetoplosbare vitamines evenmin worden opgenomen.
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De restrictive componente van de bypass kan, althans in het begin, vergeleken worden met de vertical banded gastroplasty (VBG), maar in tegenstelling tot deze laatste techniek is bij LRYGB de maag”stoma” klassiek niet versterkt wat de maaglediging op termijn bespoedigt. Belangrijkere factoren in de verminderde INNAME van
voedsel zijn hormonaal, met een rol voor cholecystokinine, Ghrelin en GLP-1, glucagon en insuline. Hormonale interacties spelen een rol in het anorexigeen effect van
de bypass en in het postprandiaal optreden van algemene symptomen van onwel
zijn, omschreven als het dumpingssyndroom. OPNAME van caloriëen is verminderd
door een specifieke afname van vetabsorptie, een rechtstreeks gevolg van de bypass constructie.

9.3

BESPREKING

Onze studie van de 3 ingrepen LAGB, LSG en LRYGB omvat:
1. een bestuderen van de belangrijkste objectieve parameter, namelijk het gewichtsverlies
2. een analyse van de patiëntenopvolging, met inbegrip van complicaties en patiententevredenheid
3. een evaluatie van de mogelijke correctieve ingrepen
9.3.1

Gewichtsverlies

Volgens Reinhold is een bariatrische ingreep succesvol ondermeer wanneer het
verlies aan overgewicht uitgedrukt in percent over het ideaal gewicht groter is dan
50 (50% EWL). In tegenstelling tot wat aangenomen werd in de meta-analyse van
Buchwald blijken de drie ingrepen een vrij gelijkaardig gewichtsverlies te veroorzaken. In tegenstelling tot LAGB wordt voor LSG en LRYGB een lichte gewichtstoename
vastgesteld na 3, respectievelijk 2 jaar, daar waar voor LAGB het gewichtsverlies
ietwat minder doch bestendiger is. De similariteit in effect op het gewichtsverlies
voor de 3 operaties lijkt de hypothese te staven dat er genetisch bepaalde goede en
minder goede kandidaten bestaan voor de bariatrische heelkunde. Er zijn echter
geen harde bewijzen voor zo’n genetische selectie.
9.3.2

Follow-Up.

De persoonlijkheidsstructuur van de obese patiënt houdt in dat die hulp nodig heeft
van buitenaf, anders bestaat het risico dat de patiënt zijn eetgewoontes aanpast
aan de ingreep. Een goede opvolging kan dit risico bezweren. Sommige ingrepen
zoals de LRYGB zijn minder follow-up-afhankelijk dan andere. In onze ervaring was
de follow-up ratio 54.3% 9 jaar na LAGB (tegenover 78% voor LSG na 6 jaar en 61.1%
voor LRYGB na 9 jaar).
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De Laparoscopische Ajusteerbare Maagband (LAGB).
De resultaten van deze procedure variëren sterk alnaargelang de auteurs,en deze
wisselende resultaten hangen ondermeer af van de opvolging van de patiënten.
Deze opvolging is voornamelijk in Australië voorbeeldig. Er bestaat een optimale
vullingsgraad van de band (de zogenaamd groene zone),die overeenkomt met ideale restrictie zonder echte dysfagie en die enkel via frequente visites kan worden
gedetermineerd. Anderzijds kan een goede opvolging tijdig alarmsymptomen detecteren die wijzen op een over-vulling van de band en afdoende kunnen behandeld
door het ledigen van de band. Een daarvan is de gastro-esofagale reflux (GERD).
Persisterende GERD zou moeten de indicatie vormen voor een slikfoto om de gevreesde pouch dilatatie tijdig te diagnosticeren. Zeer nuttig in de opvolging is de
endoscopie, die de veel frequenter dan gedacht voorkomende erosies kan diagnosticeren (28% na 9 jaar in onze studie). De na te streven frequentie van patiëntenvisites ligt bijzonder hoog, en is in ons terugbetalingssysteem zowat onnavolgbaar.
De Laparoscopische Sleeve Gastrectomie (LSG)
Bij deze ingreep is het diagnosticeren van GERD eveneens heel belangrijk. Na een
eerste piek gedurende het eerste jaar verdwijnt GERD meestal, om opnieuw zijn
intrede te doen na een 3-tal jaar. Deze reflux symptomen zijn dan veeleer te wijten
aan voedselstasis, geïnduceerd door over-eten. Samen met Röntgen onderzoek zal
endoscopie hier evenzeer belangrijk zijn in het objectief diagnosticeren van de oorzaak van gewichtstoename, zoals abnormale uitzetting van de bovenpool van de
maag. Jaarlijkse endoscopie is hierom aan te raden.
De Laparoscopische Roux-en-Y Gastric Bypass (LRYGB)
De hormonale gevolgen van de bypass constructie kunnen de katastrofale gevolgen
van sweet-eating gedeeltelijk verklaren. Met name zal zoet-eten via herhaalde episodes van hypoglycemie een grazing eetpatroon induceren, en kan het tegelijk metabole stoornissen zoals verworven diabetes type 2 en neuroglycopenie (symptomatische hypoglycemie) met zich meebrengen. Deze situatie kan enkel vermeden worden door een adequate follow-up met goede diëtetische richtlijnen. Tegelijk zal een
vitamine-tekort enkel te diagnosticeren zijn dankzij periodische bloednames verricht bij regelmatige klinische controles.
9.3.3

Correctie van onvoldoende gewichtsverlies na LAGB, LSG en LRYGB

De correctie van de restrictieve volumes heeft enkel zin wanneer er een duidelijke
misvorming bestaat. Een correcte constructie nog meer beperkend maken heeft
inderdaad weinig zin, temeer daar er geen duidelijk verband blijkt te bestaan tussen
volume en gewichtsverlies. Re-interventies eisen echter een zwaardere tol dan
primaire ingrepen, en moeten dus enkel aangewend als conservatieve middelen
150

zoals diëetbeperkingen insufficiënt blijken te zijn. In dit hoofdstuk zullen we de
gevolgen beschrijven van de correctieve ingrepen zoals wij ze uitvoeren na minder
succesvolle LAGB, LSG en LRYGB
De Laparoscopische Ajusteerbare Maagband (LAGB)
Mislukken van deze ingreep vertaalt zich bijna steeds in het verlies van de band.
Omvormen naar een andere ingreep bestaat meestal uit ombouwen naar LRYGB,
wat in 1 dan wel in 2 stadia kan worden uitgevoerd. Bij deze laatste aanpak zouden
er minder stenosen optreden maar wij prefereren in 1 tijd te werken omwille van
een gemakkelijker en veiliger dissectie. Andere opties zijn omvorming naar LSG (wat
het voordeel heeft geen anastomose te hebben) of naar BPD (volgens Scopinaro of
DS), waarbij de anastomose buiten de cicatriciële zone kan worden gemaakt. Het
behouden van de band samen met de integriteit van de maag, en het uitvoeren van
een intestinale bypass zoals bij DS kende alleen bij Favretti een goede afloop en kan
niet als ernstige oplossing gelden.
De Laparoscopische Sleeve Gastrectomie (LSG)
De sleeve gastrectomie herhalen heeft weinig zin buiten de vrij zeldzame gevallen
waar een sacculaire dilatatie opgetreden is. De sleeve kan omgevormd naar een
LRYGB, wat door sommige auteurs vooral aangeraden wordt in geval van GERD,
maar wij verkiezen in dit geval de hiatus te disseceren en de sleeve verder ongemoeid te laten om de vervelende nevenverschijnselen (zoals bloating)van bypass na
sleeve te vermijden. Het gewichtsverlies kan dan worden verzekerd door het vervolledigen van de ingreep tot een DS. Dat een DS dus enkel wordt uitgevoerd in een
tweede tijd impliceert dat gedisciplineerde patiënten degelijk kunnen worden geselecteerd en dat de malabsorptie wordt doorgevoerd bij een maag die een goed
volume heeft bereikt, wat, zoals aangetoond door Scopinaro, eiwit-malnutritie tegenwerkt.
De Laparoscopische Roux-en-Y Gastric Bypass (LRYGB)
In tegenstelling tot de gegevens van de literatuur vinden wij bij onze patiënten met
LRYGB een aanzienlijk aantal mislukkingen wat betreft gewichtsverlies. Bijkomende
restrictie nastreven door het plaasten van een Fobiring of door plicatuur is (wellicht)
meestal uit den boze omdat er op langere termijn geen duidelijk verband blijkt te
bestaan tussen volume en gewichtstoename. Bijkomende malabsorptie kan bekomen worden door het distaliseren van de bypass waarbij de alimentaire lis zo’n 150
cm craniaal van de ileocecale klep wordt ge-anastomoseerd, maar deze ingreep kan
dikwijls malnutritie veroorzaken. De nare gevolgen van sweet eating kunnen meestal niet worden vermeden door diëtetische ingrepen, zodat wij soms onze toevlucht
moeten zoeken tot het converteren van de bypass naar normale anatomie dan wel
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naar een sleeve constructie –dit om gewichtstoename tegen te gaan-, die dan later
kan worden gecomplementeerd door een DS.
9.3.4

Patiëntentevredenheid

Er bestaat een duidelijke discrepantie tussen de objectieve (gewichts-)resultaten na
primaire bariatrische ingrepen, met doorgaans slechts 40% goede resultaten en de
patiënten satisfactie die zo’n 80% scoort. De redenen hiervoor zijn te vinden in de
kenmerken van de laparoscopie zelf, namelijk een verminderd aantal van de complicaties die typisch het gevolg zijn van de open approach, het verkort ziekenhuisverblijf, en de subjectieve ervaring van de patiënten deel te nemen aan een modern
project.
Deze vrij goede patiënten tevredenheid impliceert tegenover de open chirurgie
een verminderde drempel tot het uitvoeren van een eventueel noodzakelijke tweede, correctieve ingreep.

9.4

BESLUITVORMING

Twintig jaar na onze “wereldpremière” van laparoscopische bariatrische heelkunde
kunnen we terugbuigen op een aanzienlijke ervaring, wat ons in staat stelt de lange
termijn resultaten van de meest uitgevoerde ingrepen te beoordelen.
LAGB kent een stabiel EWL van 48% na 12 jaar. LSG en LRYGB kennen allebei
een zekere gewichtstoename na respectievelijk 3 en 2 jaar. Na LSG stabiliseert het
gewichtsverlies op 53.3% na 6 jaar; voor LRYGB is het EBMIL 56.2% na 9 jaar.
Falen van LAGB uit zich voornamelijk door verlies van de band, veroorzaakt
door erosie of pouch dilatatie. De meest frequente verwikkeling na LSG is het optreden van GERD; bovenden maakt gewichtstoename een bijkomende chirurgische
ingreep noodzakelijk bij één op drie patiënten. Na LRYGB zijn inwendige hernia en
problemen met glucose metabolisme voorwerp van grote zorg op lange termijn.
De tevredenheids index van de patiënten (60.3% voor LAGB, 56.6% voor LSG en
76.0% voor LRYGB) ligt hoger dan de objectieve resultaten zouden doen vermoeden. Eén van de redenen kan zijn dat dankzij de minder belastende laparoscopische
toegangsweg chirurgische revisie een reële optie is bij mislukken van de bariatrische
operatie.
Reconversie naar een normale anatomie(restitutio ad integrum) en omvormen
naar LRYGB zijn 2 mogelijke opties bij falen van LAGB. De voorkeursoptie bij onvoldoende gewichtsverlies na LSG is LDS. Voor LRYGB is herstel van de anatomie (en
vandaar LSG) een veilige oplossing bij onvoldoende gewichtsverlies.
Wij waren niet in staat één superieure bariatrische ingreep te definiëren. Bij falen van een ingreep laat de laparoscopische toegangsweg echter toe minstens een
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herstel naar functionele integriteit na te streven, zodat nieuwere ontwikkelingen
zoals endoscopische ingrepen mogelijk blijven.
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10.1

CURRICULUM VITAE

Jacques Himpens, born 15 February 1953
Jacques Himpens MD
Université Libre de Bruxelles
The European School of Laparoscopic Surgery
Saint Pierre University Hospital
Brussels, Belgium
Algemeen ziekenhuis Sint-Blasius
Bariatric Surgery
Dendermonde, Belgium
10.1.1

Education

1977
1982
1982
1982–1984

10.1.2
•
•
•
•
•

M.D., University of Leuven, Belgium 1977–
Training at the University Hospitals of Leuven
Qualified general surgeon
Additional training at the New York Medical College. ECFMG graduate,
entitled to practice surgery in the US

Academic Titles

Member of the administrative board of the EAES (the European Association of
Endoscopic Surgeons)
Member of SAGES (the Society of American Gastro Endoscopic Surgeons)
Member of ASMBS (the American Society of Bariatric and Metabolic Surgery)
Member of IFSO (the International Federation for Obesity Surgery)
Board Member of Be-SOMS (Belgian society for the study of obesity and metabolic surgery)
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•
•
•
•

Member of BGES (the Belgian Group of Endoscopic surgeons)
Member of the Royal Belgian Society of Surgery
Member of the editorial board of the Journal of Obesity Surgery (associate
editor), the Journal of the Surgery for Obesity and Related Diseases (SOARD),
Co-editor-in-chief of the European Journal of Laparoscopy

10.1.3

Position

1984 Private practice in Belgium
1991 Joined the Saint Pierre Hospital affiliated with the Free University of Brussels
where he is presently attending surgeon in the department of digestive and
laparoscopic surgery (director, G.B. Cadière)
1993 Joined the St. Blasius general hospital, Dendermonde. Chief of the Bariatric
Surgery unit
2007 Chief of the Cavell Obesity Center CHIREC Hospitals Brussels
10.1.4
•
•
•
•
•

Laparoscopic experience

Performed laparoscopic procedures since 1990
Performed the first laparoscopic nephrectomy in Belgium in 1992
Started laparoscopic obesity surgery in 1994. Performed over 10000 laparoscopic bariatric procedures
Performed the first laparoscopic gastric bypass I Belgium in 1999.
Performed the first telesurgical procedure in the world (Intuitive°, 1997)

10.1.5

Publications

Published more than 100 medical articles in journals worldwide including the British
Journal of Surgery, Surgical Endoscopy, Obesity Surgery, SOARD, Archives of Surgery, Journal de Coelio-Chirurgie, Annales de Chirurgie, Annals of Surgery Journal of
the American College of Surgery, American Journal of Surgery, Surgical Laparoscopy
& Endoscopy, International Surgery, Hepato-Gastroenterology, Encyclopedie Médico-Chirurgicale, Journal of Surgical Engineering, Injury.
Author of chapters in several handbooks for laparoscopic and bariatric surgery,
including:
Co-editor of the book “Atlas of Laparoscopic Obesity Surgery”, 2007, Cadière GB,
Himpens J, Dapri G, editors, COELIO ASBL publishers, Brussels
Co-editor of the book “Handbook of Obesity Surgery”, 2010, Deitel M, Gagner M,
Dixon J, Himpens J, Madan A, editors, Britannia Printers Inc;, Toronto, Canada.
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