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Preface


“…medicine [was]… ravaged by having its primary instrument, the application of the hand’s work in healing, so neglected that it seemed to have been handed over to common folk and to persons completely untrained in the disciplines that serve the medical art.”


Preface to De Humani Corporis Fabrica, 1543, Andreas Vesalius


The word surgery is derived from two Greek terms: cheiros, for hand, and ergon, for work. Thus, surgeons are hand laborers and we, as surgeons, must never forget that we practice a manual craft. As craftsmen and craftswomen, we need to take pride in the product of our hand labors, and we must make certain that we produce as durable and complication-free, as well as aesthetic, result. The intent of this atlas is to provide an aid to achieve these goals.


This atlas is the work of a single surgeon, in consultation with others, based on personal experience and a lifetime in the operating room. The technical methodology in this volume reflects my biases—how I do it. I have performed most of the open surgical operations detailed, and I have worked with and observed other surgeons, in particular, highly skilled laparoscopic surgeons, performing essentially all of the operations presented. I have also included alternative approaches for many of the operations, and I have consulted world experts who are, as a rule, the original innovators of these procedures, for advice and corrections.


This work is not a textbook, but an atlas on how to perform surgery. In keeping with this goal, a review of global obesity and its comorbidities, the preoperative and postoperative care of the metabolic/bariatric patient, and other areas of relevant data or instruction are not offered. It aims to be comprehensive rather than encyclopedic. Every effort has been made to present a clear, focused text accompanied by appropriately detailed, precise illustrations.


This is a work for accomplished surgeons as well as surgeons in training. Its focus is metabolic/bariatric surgery; I have assumed that, as a starting point, the reader has mastered the basic techniques of exposure, suturing, stapling, and so forth. This volume is dedicated to performing surgery as an art, stressing the gentle handling of tissues, use of fine suture material, adequate exposure, and safety preferred over speed. Good operative technique and patient safety are complementary and ensure a postoperative course without problems and with prompt patient discharge from the hospital. Adverse events and unsatisfactory outcomes are not generally ordained by providence but are initiated by the surgeon in the operating room, as are good outcomes and a complication-free postoperative course.


As a surgeon for more than 50 years, I strive to do my best for every patient who has entrusted me with his or her care. I have learned from all of my patients, and I wish to pass on the knowledge I have gained. I hope this atlas will be of help to other surgeons and, thereby, to many more patients.




Henry Buchwald, MD, PhD
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Introduction


In the first decade of the twenty-first century, three unassailable facts concerning obesity became evident. (1) The global epidemic of obesity, in particular morbid obesity, remains unchecked. (2) The disciplines of behavior modification, dietary management, exercise, and drug therapy have not, alone or in combination, been able to halt this epidemic. (3) Surgery has been highly effective, with extremely low operative mortality and morbidity, in achieving long-term lowering of body weight and resolving, decreasing, and preventing obesity comorbidities.


What are the origins of this effective surgical therapy? Where did these operative modalities of bariatric, or more accurately, metabolic/bariatric surgery, come from? What are the historical antecedents of this major surgical discipline that has come to occupy a dominant role in operating rooms throughout the world? What operations are metabolic/bariatric surgeons performing?


In the Talmud, it is written that Rabbi Eleazar, being morbidly obese, underwent an operation after being given a soporific potion in which his abdomen, or abdominal wall, was opened and a number of “baskets of fat were removed.” This may well have been the first bariatric operation. Ephraim McDowell of Danville, Kentucky, is usually credited as being the first surgeon in modern times (1809) to perform elective entry into the abdominal cavity for an extirpative procedure: ovariotomy of a giant ovarian cyst in 25 minutes with no general anesthesia. From 1846 to 1865, the discipline of surgery made tremendous progress, not because of any technical innovations but because of antisepsis, asepsis, and general anesthesia.


Laparoscopic surgery has its origins early in the twentieth century. In 1901, Kelling in Berlin, Germany, insufflated a dog’s abdomen and inserted a cystoscope. In 1910, Jacoblaus in Stockholm, Sweden, inspected a human abdomen with a scope. Within 1 year, Bernheim in Baltimore, Maryland, performed minor laparoscopic surgery via a proctoscope and an ordinary external light source. The first laparoscopic tubal ligation was performed in 1936 by Bosch in Bern, Switzerland. In 1938, Veress, in Budapest, Hungary, invented the spring-loaded needle, first advocated for the induction of a pneumothorax in the management of tuberculosis. In 1960, Semm in Munich, Germany, invented the autonomic insufflator; in 1978, Hasson in Chicago, Illinois, invented the Hasson introducer. In 1977, Kok in Gorinchen, The Netherlands, performed the first laparoscopic appendectomy; however, he exteriorized the appendix for ligation. The cardinal events in the development of laparoscopic surgery came in 1978 when Mühe in Boblingen, Germany, performed the first documented laparoscopic cholecystectomy and Mauret in Lyons, France, performed the first laparoscopic cholecystectomy using video technology. Laparoscopic cholecystectomy changed abdominal surgery forever, leading the way for laparoscopic gastric, intestinal, and colonic surgery as well as lymphadectomy and hernia repair. By 2010, approximately 300,000 metabolic/bariatric operations were performed annually worldwide, most of them laparoscopically.


How, then, do we define metabolic surgery, bariatric surgery, and metabolic/bariatric surgery? The term metabolic comes from the Greek and means pertaining to or involving transition or a changing of form (state). In a book published in 1978, Richard Varco and I defined metabolic surgery as “the operative manipulation of a normal organ or organ system to achieve a biologic result for a potential health gain.” The practice of metabolic surgery, however, predated its definition. The various procedures performed on normal stomachs and vagal nerves to cure a distal duodenal ulcer, which was not resected or in any manner directly treated, are excellent examples of metabolic surgery. So are splenectomy for idiopathic thrombocytopenia purpura, portal diversion for glycogen storage disease, endocrine ablation for malignancy, pancreas transplantation for diabetes, and partial ileal bypass for hypercholesterolemia.


The Program on the Surgical Control of the Hyperlipidemias (POSCH), for which I had the privilege of being the Principal Investigator, was the first randomized controlled trial to use a metabolic surgical procedure—the partial ileal bypass—as the intervention modality. This $65 million National Heart, Lung, and Blood Institute (NHLBI)-sponsored trial, when published in 1990, established the first proof of the lipid/atherosclerosis hypothesis. In this secondary intervention trial, POSCH demonstrated that the marked total cholesterol and low-density lipoprotein cholesterol reductions engendered by the partial ileal bypass decreased the trial’s primary endpoint of combined atherosclerotic coronary heart disease mortality and recurrent nonfatal myocardial infarction as well as overall mortality, the incidence of coronary artery bypass grafting and percutaneous transluminal coronary angioplasty, and the development of peripheral vascular disease. Repeat coronary angiography performed at 0, 3, 5, 7, and 10 years of the trial showed a statistically significant decrease in coronary atherosclerotic progression and actual lesion regression in the partial ileal bypass test group. With the longest follow-up of any lipid/atherosclerosis trial—25 years—a sustained increase in life expectancy was demonstrated. Because of this study, metabolic surgery played a cardinal role in our knowledge base and in the downward trend of the atherosclerotic epidemic.


In the last 50 years, weight loss surgery has become the primary representative of the discipline of metabolic surgery. Apparently normal stomach, intestine, or autonomic nerves are constricted, bypassed, resected, or electrically stimulated to achieve the biologically induced outcome of weight reduction and the health gains of a lower body mass index.


The Greek word baros means weight. The term bariatric came into use in 1965, defining a branch of medicine dealing with causes, prevention, and treatment of obesity. The founding of the American Society of Bariatric Surgery (ASBS) in 1983 essentially established use of the term bariatric surgery to designate the discipline.


It was not long before bariatric surgeons became cognizant that they were performing metabolic surgery, since their procedures, in addition to solving mechanical problems of gastroesophageal reflux disease, obstructive sleep apnea, and back and joint pain, were resolving metabolic diseases (e.g., type 2 diabetes, hyperlipidemia, hypertension, polycystic ovary syndrome, nonalcoholic steatohepatitis, possibly cancer). This role appreciation was given official recognition in 2008 when the ASBS changed its name to the American Society for Metabolic and Bariatric Surgery (ASMBS) and the International Federation for the Surgery of Obesity (IFSO) became the International Federation for the Surgery of Obesity and Metabolic Disorders.


Thus, metabolic surgery encompasses bariatric surgery; bariatric surgery is metabolic surgery. This marriage of disciplines goes even further. Since prehistoric times there have been several distinct cumulative phases of the practice of surgery: incisional, extirpative, reparative, reconstructive and, now, metabolic. The concept of metabolic surgery has come of age; it is the surgery of today and will be developed further in the future.


The traditional physiologic mechanisms of action postulated for metabolic/bariatric surgery, namely malabsorptive, malabsorptive/restrictive, primarily restrictive, and other, may be incomplete or not fully accurate. Proposed mechanisms of action for metabolic/bariatric surgery have recently involved neural/cerebral, hormonal/cerebral, and neural/hormonal/cerebral mechanisms. We know that 70% of the vagal fibers are afferent; that there is an intrinsic myo-neural network connecting the stomach, intestine, and pancreas; that there are foregut and hindgut hormones that influence satiety, pancreatic function, and peripheral insulin resistance and sensitivity; and that fat cells elaborate energy conservation hormones, influence insulin resistance, and produce inflammatory cytokines. We know there are multiple hypothalamic nuclei and areas dedicated to appetite, hunger, and satiety, and that certain neurons (AgRp/MPY) increase appetite and metabolism, whereas others (POMC/CART) do the reverse. Both the traditional classification of metabolic/bariatric procedures and the neural/hormonal/cerebral interpretation are useful and not incompatible. Not only do the metabolic pathways of metabolic/bariatric surgery influence the occurrence, status, and prevention of metabolic disease, they also can lead to an understanding of the mechanisms of action of the metabolic/bariatric procedures and, possibly, even the underlying bases of obesity and type 2 diabetes.


Organization of this atlas of bariatric operations and the selection of procedures are based on current use for each detailing of fundamental principles. The volume starts with the basics of surgical access to, and closure of, the abdomen for metabolic/bariatric surgery by open and laparoscopic techniques. This format is followed for most of the chapters in each section; namely, discussion and illustration of open surgery followed by laparoscopic surgery. Today’s aspiring metabolic/bariatric surgeons must be conversant in both the laparoscopic approach and the open technique. If a surgeon performing a laparoscopic procedure has difficulty, he or she must be able to convert to an open approach to complete the operation safely. No surgeon responds to an operative complication or problem by converting from open to laparoscopic surgery; open surgery is the failsafe option for all surgery. Robotics is only briefly covered in this atlas because it is not, and may not become, available outside large specialty centers.


This atlas is divided into Section I: Exposure and Closure of the Abdomen; Section II: Primarily Malabsorptive Procedures; Section III: Malabsorptive/Restrictive Procedures: Gastric Bypass; Section IV: Restrictive Procedures; Section V: Other and Investigative Procedures; and Section VI: Revisional Surgery. The presentations within each chapter discuss and illustrate the pertinent metabolic/bariatric procedures. There is some needed overlap across chapters, particularly in the setup descriptions for many procedures, so that the surgeon/reader does not need to flip back and forth between an introductory section with numerous fine variations and the individual procedure instruction.


I have refrained from being controversial and present alternative approaches. I do not believe that there is, or ever will be, a “gold standard” or “best” operation. When speaking of best, it is important to ask “best for what?” No single procedure will be the best for weight reduction, comorbidity resolution, safety, simplicity, cosmesis, patient comfort and lack of stress, less time in the operating room and hospital, cost savings, and profitability. Metabolic/bariatric surgery will always be in flux. Certain operations will not stand the test of time, others will evolve, and some will fall into disuse, and new procedures will continuously be introduced.


To appreciate the step-by-step outline of how to perform a specific metabolic/bariatric procedure, surgeons will find it helpful, as well as interesting, to know the antecedent history of the procedure—who thought of it, and how it evolved. In the early 1950s, Henrikkson reportedly performed an intestinal resection specifically for the management of obesity. Varco performed the first jejunoileal bypass in 1953, and the first publication of a jejunoileal bypass series for obesity management was in 1954 by Kremen, Linner, and Nelson. Many other surgeons contributed to the development of jejunoileal bypass variations, including Payne, Lewis, Scott, and Salmon. The procedure was discredited because of operation-related complications, and this progenitor procedure of metabolic/bariatric surgery gave way to malabsorptive/restrictive surgery. Malabsorptive metabolic/bariatric surgery was revived, however, by procedures that did not have a long, essentially stagnant, bypassed segment of intestine but divided the intestine into an alimentary limb, a biliopancreatic limb, and a common channel—all active and functioning. Two notable malabsorptive procedures emerged: the Scopinaro biliopancreatic diversion and its duodenal switch variation by Hess and Hess, and Marceau.


In the 1960s, Mason introduced the gastric bypass operation, the best example of malabsorptive/restrictive metabolic/bariatric surgery. His work was furthered by Alden, Griffen, Torres, Oca, Linner, Drew, Brolin, and Fobi. The Roux-en-Y gastric bypass was first performed laparoscopically by Wittgrove and Clark in 1994. Mason, in association with Printen, also initiated restrictive metabolic/bariatric surgery in 1971. Other notable contributors to the development of restrictive procedures were Gomez, LaFave, Fabito, and Laws. In 1978, gastric banding was introduced by Wilkinson; in 1986, Kuzmak invented the adjustable gastric band. Laparoscopic adjustable banding was probably first performed by Belachew, and separately by Forsell, in 1993. Since then, we have seen the advent of gastric pacing, vagal blocking, sleeve gastrectomy and other metabolic/bariatric procedures.


The reader is referred to more detailed historical resources listed in the bibliography to this introduction. In addition, all sections and chapters start with a referenced brief historical outline.


A survey of U.S. academic general surgeons, based on relative value units, indicates that metabolic/bariatric operations are ranked No. 1 and No. 3 in their practices. A similar ranking may well prevail for nonacademic surgeons in major clinical centers. Metabolic/bariatric surgery has become an intrinsic component of general surgery; it is, therefore, incumbent upon health care practitioners, medical as well as surgical, to be informed about how metabolic/bariatric procedures are performed. This atlas is designed with such a need in mind. I intend, and indeed hope, that this work will serve as a source of specific as well as general knowledge of these procedures for surgeons in training, surgeons after training who wish to participate in this discipline, and all students of medicine, regardless of specialty.
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Section I


Exposure and Closure of the Abdomen










Introduction


Access to the abdominal cavity can be gained by traditional open incisional surgery and standard laparoscopic techniques, as well as by mini-laparotomy (micro-orifice) or hybrid open/laparoscopic approaches and natural orifice transluminal endoscopic surgery. This section contains chapters on the general principles of open and laparoscopic exposure and closure of the abdominal cavity that are in common use in metabolic/bariatric surgery today.


The mini-laparotomy or hybrid open/laparoscopic operations are just now gaining recognition. These procedures consist of what has been termed “single-orifice” laparoscopic surgery with abdominal insufflation under general anesthesia; open mini-laparotomy (micro-orifice) over the site of surgery for an operation using open surgery instruments and performed under general anesthesia or sedation/local anesthesia; open mini-laparotomy, under general anesthesia or sedation/local anesthesia, using a laparoscope camera for visualization and either open or laparoscopic instruments; and a combination of open and endoscopic access to the peritoneal cavity under general anesthesia or sedation/local anesthesia. These techniques often are associated with a specific operation and may not be applicable for general abdominal entry. Natural orifice transluminal endoscopic surgery, as a unique approach to the abdominal cavity that is independent of upper endoscopic or colonoscopic surgery without gastrointestinal tract penetration, may have potential in the future if it is developed and used with strategic intent and not for the questionable purpose of avoiding a small incision or laparoscopic port placements.










Chapter 1 Open Abdominal Access and Closure


Obtaining access to and subsequent closure of the abdominal cavity of a living person after battle wounds or other traumas have been sustained is prehistoric. Elective entry into the abdominal cavity or abdominal wall to mitigate obesity is biblical and may well represent the origin of bariatric surgery. In the Talmud it is written that Rabbi Eleazar, being morbidly obese, underwent an operation, after being given a soporific potion, wherein his abdomen or abdominal wall was opened and a number of “baskets of fat were removed.”1 Ephraim McDowell is credited as being the first surgeon in modern times to perform elective entry into the abdominal cavity for an extirpative procedure. In 1809, in Danville, Kentucky, he carried out a successful ovariotomy of a giant ovarian cyst without anesthesia in 25 minutes.2 More than 70 years later, in 1881, Billroth performed the first subtotal gastrectomy and gastroduodenostomy reconstruction with the patient under chloroform anesthesia.3 For his first case, Billroth made a high transverse incision 11 cm in length; in subsequent gastrectomies, he typically used a vertical incision.


Because all of today’s common bariatric surgery procedures involve the stomach, entry into the peritoneal cavity is generally gained by an upper midline incision. As a rule, the incision goes up to the xiphoid and a variable distance down to the umbilicus. Rarely, the incision will need to be extended by an arc-shaped incision around the umbilicus and inferiorly (e.g., to free and measure the terminal ileum bound by adhesions in the right lower quadrant for a biliopancreatic diversion or duodenal switch) for a concurrent ovariectomy or tubal ligation performed with inconvenient exposure by the upper midline incision.
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Technique






♦ Figure 1-1: A midline incision from the xiphoid to above the umbilicus is the usual abdominal entry site. Some surgeons use a marking pen to indicate the path of incision.


[image: image] Torso representation of incision site.






♦ Figure 1-2: The incision is made into the subcutaneous fat with the scalpel. Gentle pressure on both sides of the incision by the surgeon and assistant facilitates a straight line of entry. Small subcuticular bleeders are cauterized for hemostasis.



♦ Figure 1-3: The surgeon and assistant apply opposing pressure on the sides of the opening and, with considerable force, tear the subcutaneous fat and Scarpa’s fascia down to the linea alba. This maneuver requires several applications of subcutaneous pulling in opposite directions along the length of the incision and usually at several depths. This technique typically guarantees precise penetration down to the linea alba, with minimal bleeding and no tissue damage from the use of cautery coagulation. The tearing technique may not be feasible in reusing a midline incision for reentry into the abdominal cavity, in which case coagulating cautery is used to reach the linea alba.



♦ Figure 1-4: Using the cautery at a fairly low current (25 amps), the linea alba is incised along its length down to the preperitoneal fat.



♦ Figure 1-5: The preperitoneal fat and fibrous tissue envelope are peeled back by sharp and blunt dissection circumferentially for a distance of approximately 3 to 4 cm from the fascial edges. The preperitoneal fat pad is entered and excised with cautery from the wound edges, leaving it attached only at the falciform ligament. Removal of the preperitoneal fat pad provides fascial edges that are better defined for wound closure.



♦ Figure 1-6: The falciform ligament is clamped toward the liver and cut, freeing the preperitoneal fat pad for removal. The falciform ligament is tied with a 2/0 nonabsorbable suture.



♦ Figure 1-7: Wet laparotomy pads are placed around the wound edges with dry folded towels over them on the abdominal surface to absorb spillage, and a plastic wound protector is placed and secured at the corners with clamps. The use of a wound protector guards against wound infection and also provides aesthetic boundaries for the operative field.



♦ Figure 1-8: At the appropriate time in the procedure, exposure of the attic of the abdomen is obtained with the aid of the mechanical bariatric retractor. The straight table bars are fastened to both sides of the operating table as cephalad as feasible, that is, up to the two arm boards. The cross piece is secured and the two large shovel retractors are loosely fastened subcostally, with the blades as lateral as possible. The patient is placed into a maximum Trendelenburg position, and the subcostal retractors are vigorously elevated cephalad and fastened. The patient is then turned into a fairly steep reverse Trendelenburg position, and the side bars of the retractor apparatus are placed up to the elbow turn. The smaller shovel retractors on short retractor arms are placed, retracted laterally, and fastened.


[image: image] Maximum Trendelenburg position for fastening the upper retractors.






♦ Figure 1-9: Complete exposure of the abdominal attic is obtained by cutting the triangular ligament of the left lobe of the liver, retracting the left lobe of the liver superiorly and to the right, and holding the lobe out of the field with the heart-shaped blade of the bariatric retractor.


[image: image] Steep reverse Trendelenburg position, the position for the best operative exposure.






♦ Figure 1-10: Proper closure of the abdomen is important to avoid dehiscence, wound infection, and incisional hernia. In closing an open bariatric midline incision, interrupted fascial closure with 1-0 nonabsorbable suture is optimal, approximating and not strangulating the fascial edges, with suture placement approximately 1 cm apart and 2 cm from the fascial edge.



♦ Figure 1-11: Alternative closure using a running, 1/0, nonabsorbable or absorbable suture.



♦ Figure 1-12: A suprafascial suction drain is placed, exited via a separate lower quadrant stab wound, and fastened by suture to the skin. The subcutaneous tissues are closed in one or two layers with running, 3/0, absorbable sutures.



♦ Figure 1-13: A cosmetic subcuticular closure with a running, 4/0, absorbable suture completes the closure.
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Figure 1-1
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Figure 1-2
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Figure 1-3
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Figure 1-4
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Figure 1-5
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Figure 1-6
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Figure 1-7
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Figure 1-8
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Figure 1-9
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Figure 1-10
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Figure 1-11
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Figure 1-12
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Figure 1-13








Alternative Approach


Equally suitable exposure can be obtained by using a left subcostal approach with division of the upper linear alba and the left rectus muscle and sheaths and incision into the left oblique muscles. Closure for a subcostal incision is performed in fascial layers, not in muscle layers, as well as in the linea alba, with interrupted, 2/0, nonabsorbable suture.
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