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The gastric bypass evolved from the Bilroth 11 operation for ulcer disease.{mason   } The first procedure was a 70-100 cc proximal pouch, transected horizontally with the gastroenterostomy formed at the greater curvature of the pouch. The stoma was about

 2-2.5cm in diameter.(fig.1) The operation  evolved  driven by observations and technological advances to a vertically transected  less than 30cc lesser curvature pouch, with  a thicker muscular wall, less likely to stretch that drains easily with a the gastro-enterostomy  made 1-1.2 cm in diameter on the lesser curvature for the best effect (fig.2).{Torres  } This was based on experiential data indicating that the pouch and stoma sizes are important for the effectiveness of the gastric bypass operation.

However it was observed that in some patients the gastro-enterostomy dilated significantly causing some of these patients to have less than optimal weight loss, and others to regain weight.{    } This led to surgeons finding ways of reinforcing the stoma. Various suture materials have been used to form the gastr-enterostomy hoping to decrease the stretchability of the stoma. Hand sewn, instrument formed and instrument formed and hand sewn reinforcement of the gastroenterostomy have been used without obtaining the sustaining effect. Finally, the use of prosthetic devices to stabilize the stoma was introduced.{ Mason. Laws ) This evolved from placing these prosthesis around the gastrenterostomy (fig.3) {Linner}, which resulted in strictures and almost universally in the device eroding, to placing the prosthetic device around the pouch proximal to the gastroenterostomy (fig.4).{Fobi} Placing a band or ring around the gastric pouch has been well documented to be effective in the vertical banded gastroplasty (fig. 5) {Mason}, silastic ring gastroplasty (fig. 6) {Laws}, and in the gastric banding (fig. 7){ Kuzmak} operations in controlling the stoma size.

Prosthetic stabilization of the stoma in the gastric bypass operation ( banding the pouch proximal to the gastroenterostomy) has been used for more than twenty years, since 1984.{Fobi} Various prosthetic materials have been used, including silastic ring tubing, Marlex mesh, Gortex mesh, adjustable bands, fascia lata auto graft, bovine graft, porcine graft, the IOC band and most recently the GaBP Ring Device. The optimal band circumference  has ranged between 6cm to 7cm leaving an internal diameter of 1.1 to 1.7cm.  This results in an interluminal diameter of 1.2-1.4cm (fig.8) which studies have shown results in adequate restriction  and maximum solid food tolerance{Australia and regurgitation ref. }

The question frequently asked is “Why the band in the gastric bypass operation? Does it make a difference. Is the morbidity and cost for the band justifiable?

To answer this question it is important to understand the mechanism of action of the gastric bypass operation, how the gastric bypass effects weight loss. Current available scientific information lists six mechanisms in descending order of importance of how the gastric bypass effects weight loss.

Restrictive effect:         A small pouch and a small stoma 

Malabsorptive effect:    bypassed stomach, duodenum and proximal Jejunum

                                      Selective malabsorption of fats

Dumping effect:-          High osmotic foods entering the Jejunum. Neurotensin effect

                                      High caloric and high density fluids and foods intolerance

Grhrelin effect-             Decreased Ghrelin levels after Gastric bypass:- Anorexic effect

Enterokinin effect:        CCK, Apolipoprotein A-1V and Peptide YY;- Nausea effect

Compliance effect:        Motivation, fear, adjustment, dyspepsia, physical activity, dietary  

                                      habit alteration and physician contact.

Of all these mechanisms only the restrictive and malabsorptive effects are within the control of the surgeon. The Dumping , Ghrelin  and the Enterokinin effects are characteristic of the operation and the compliance effect is under the patients control.

The malabsorptive effect when maximized stops being a gastric bypass operation and is called a biliopancreatic diversion with or without the switch (fig 8,9). The restrictive effect  when marximized  is represented by the banded gastric bypass with a pouch capacity ≤ 20cc.(fig. 4) 

Control of the restrictive effect:

Historical and experiential data: 

Mason and others showed that a pouch ≤20cc and a stoma ≤1.2cm produced the best restriction with the optimum food tolerance.{Mason }

Torres showed that using the lesser curvature vertical pouch decreased the stretchability of the pouch because of the thicker  multilayer musculature  on the lesser curvature as opposed to the greater curvature of the stomach.{Torres   } The smaller the pouch the more the effect of LaPlace’s law. 

Experience with the Vertical banded gastroplasty , silastic ring vertical gastroplasty and the banding operations all substantiate the importance of the small pouch and a standard non stretchable outlet.{Mason, Laws, Kuzmak}

Charuzi {  }and Fobi {   } in separate presentations in 1989 reported that converted gastroplasty operations to the gastric bypass operation with the band left in place and making the gastroenterostomy distal to the band resulted in better weight loss and longer weight loss maintenance than was observed in the gastric bypass or gastroplasty.

Published series with 6-14 years follow up substantiate more weight loss and more weight loss maintenance in more patients even in the super obese in patients with a banded gastric bypass. { Capella, White, Fobi, Salinas, Garrido, Stubbs and Vigo}

Prospective randomized studies:

Four classic prospective evaluation of the vertical banded gastroplasty versus the gastric bypass have been published and the results with the gastroplasty were identical in all four studies  whereas the results with the gastric bypass were identical in three of the studies and in one of the studies where the banded gastric bypass was used the weight loss and weight loss maintenance was superior.{Sugerman, Maclean, Fobi, Howard} (fig. 10)

Fobi {   } published a prospective study comparing a transected versus a non transected banded gastric bypass and the weight loss and maintenance in both groups were identical to that reported by Howard in his prospective study and better than had been reported in the non banded gastric bypass.

Experimental Data:

Gastric isotope emptying studies in banded versus non banded gastric bypass showed significant slower emptying in the banded gastric bypass as compared to the non banded gastric bypass. {Jose Carlos Pareja Brazil}

Anecdotal Data:

Published reports with band placement in failed gastric bypass documented increased weight loss and weight loss maintenance. {Charuzi,Israel, M. Bressler, NY.}

More and more surgeons are placing a band as a revision operation of failed gastric bypass. { Higa, Himpens, Haylen)

As more and more doctors appreciate the weight regain or inadequate weight loss associated with a subset of patients with the standard gastric bypass, they  have started using the  band in the gastric bypass operation.

90% of gastric bypass operations done in Venezuela use a band Salinas}

80% of gastric bypass operations done in New Zealand use the band (Stubbs}

70% of gastric bypass operations done in Brazil use the band (Garrido}

60% of the gastric bypass done in Spain use a band {Vigo}

50% of the gastric bypass done in Switzerland use a band {Steffen}

30% of gastric bypass operations done Mexico use the band {Salinas}

25% of the gastric bypass done in the USA use the band {Fisher}

CSTO Experience:

Patients who have had the band removed after a banded gastric bypass either because of band migration or intolerance have shown weight regain significantly more than what has been noted in the banded patients. (Fig. 11)

Patients with a standard gastric bypassed have been revised by placing a band proximal to the gastroenterostomy with successful weigh loss and weight loss maintenance. 

A review of treatment of patients with peri operative leaks identified patients in whom the band was removed because of the leak and contamination and patients whose bands were left in place either because the treatment was non operative or the contamination was minimal. The weight loss in the de-banded patients was significantly less than in the patients with the band in place ( Fig.12)

Randomized prospective Evaluation of the banded versus the non banded gastric bypass

There was a prospective study with one year follow up presented at the ASBS scientific meeting in San Diego with one year follow up with no significant difference noted {    }

Prospective studies with the banded gastric bypass and the Biliopancraetic Diversion showed equivalent weight loss after two years of follow up.{Muscelli}

A multidisciplinary prospective evaluation is currently underway using the GaBP Ring device, a prefabricated, standardized, sterilized and auto locking ring device in varying sizes that will replace “ the surgeon fashioned rings and bands” currently used. This study will provide the ultimate verdict as to whether the band in the gastric bypass makes a difference. {Bauman, Café, DeMaria, Fobi, Haylene, Higa, Ikramudin, Marema, Pomp. Steffen, Szego, {Bentec protocol   }

Complications of the Band in the Gastric Bypass Operation

There is a 2% incidence of band erosion in the use of the band in the gastric bypass operation.{ Fobi} This will present with symptoms that include pain, obstruction, bleeding, weight loss and weight gain.

Band erosion is best treated by endoscopic removal as an out patient procedure. Most patients gain some weight after band removal and some gain a lot of weight after band removal. { Vigo}

Conclusion

There is significant data to support that the band in the gastric bypass makes a difference. It seems to provide for more weight loss in more patients that is maintained for a longer period of time than has been documented with the standard Gastric bypass. The weight loss and maintenance is identical to that reported in the BPD operations without the associated morbidies. The complication rate of 2% ,of band erosion or migration, is easily treated with endoscopic removal with conversion of the banded gastric bypass to a standard gastric bypass with the increased incidence of weight regain.

