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Abstract
With increasing incidence of obesity and its related comorbidities, there has been a steep
rise in the number of bariatric procedures throughout the world. Clearly, this has resulted in
arise in the number of complications unique to bariatric surgical procedures. Given the fact
that almost all current procedures revolve around the esophagus and stomach, there is a
push (or need) to attempt resolve these complications endoscopically. Thus technically
advanced endoscopic procedures have come into practice to help treat complications related
to bariatric surgery. We collectively call this new methodology as ‘bariatric endoscopy.’
This could be considered as an interface between bariatric surgery and advanced therapeutic
endoscopy.

Surgical therapy could result in other complications and is therefore being replaced by
minimally invasive endoluminal endoscopic procedures, especially in the control of condi-
tions such as infection, fistula, stenosis, food impaction, ring and band erosion, bleeding

and choledocholithiasis.
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53.1 Introduction

With increasing incidence of obesity and its related comor-
bidities, there has been a steep rise in the number of bariatric
procedures throughout the world [1]. Clearly, this has
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resulted in a rise in the number of complications unique to
bariatric surgical procedures. Given the fact that almost all
current procedures revolve around the esophagus and stom-
ach, there is a push (or need) to attempt resolve these compli-
cations endoscopically. Thus technically advanced
endoscopic procedures have come into practice to help treat
complications related to bariatric surgery. We collectively
call this new methodology as ‘bariatric endoscopy.” This
could be considered as an interface between bariatric surgery
and advanced therapeutic endoscopy [2].

This chapter aims to present briefly the role of endoscopy
in the treatment of complications that may arise after the pro-
cedures such as laparoscopic adjustable gastric band
(LAGB), laparoscopic Roux-en Y gastric bypass (LRYGB)
and sleeve gastrectomy (SG).

The technical details of endoscopic surgery in its role as
therapeutic intervention to manage complications are dis-
cussed in this chapter [2].
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53.2 Laparoscopic Adjustable Gastric Band
(LAGB) Complications

53.2.1 LAGB Erosion

Intragastric band erosion can occur in about 1.5 % of patients
(0.23-32.65 %) commonly reported to occur 12 months after
device placement [3].

Clinical presentation may be characterized by epigastric
pain radiating to scapula, shoulder or retrosternal pain, sub-
cutaneous port infection or weight regain. Diagnostic upper
gastrointestinal (GI) endoscopy has been the investigation of
choice in gastric erosion. It has the advantage of being able
to facilitate treatment in most cases. On retroflexion you can
directly view the eroding prosthesis in the gastric lumen, at
the level of gastric cardia.

In asymptomatic patients with minimal erosion,
patients should remain under close supervision due the
risk of gastrointestinal bleeding or intraabdominal infec-
tion [4, 5]. It is safe to prescribe proton pump inhibitor
(PPI) to minimize further gastric acid damage until the
band is removed.

Endoscopic removal of gastric band is less invasive and is
therefore increasingly preferred to surgical removal [6, 7].
Division of the LAGB can be performed with a gastric band
cutter (GBC; Agency for Medical Innovations, a.m.I. GmbH,
Gotzis, Switzerland), facilitating endoscopic removal of the
band (Video 53.1), followed by surgical removal of the sub-
cutaneous port (see Figs. 53.1 and 53.2) [7].

53.2.2 LAGB Slippage

When the prosthesis is displaced distally, there is subsequent
dilation of the proximal gastric pouch, hindering the passage
of food. These patients present with vomiting, dysphagia,
heartburn or halitosis. Endoscopy and or contrast swallow
imaging is required to confirm the diagnosis [5].

Fig.53.1 Schematic images
describing band removal with
gastric band cutter. (a) Passage
of metallic thread in between
eroded band and gastric wall.
(b) Recovery of thread by
endoscope. (¢) Oral removal
of band after cutting it

J.M. Campos et al.

It is important, that the band should be deflated immedi-
ately in all the patients with a suspected slippage. In princi-
ple, this allows the stomach to return to its normal anatomical
position and negate the need for emergent surgery in most
patients.

Should this fail to resolve symptoms, an upper GI endos-
copy could be performed to evaluate if the prosthesis still
remains slipped? If the prosthesis happens to remain slipped
then hyperinflation of the stomach helps force proximal dis-
placement of the band; thus repositioning the band to its
usual site. This procedure is performed with the patient in
lateral decubitus position under conscious sedation. This
maneuver also allows temporary relief of obstructive
Ssymptoms.

In cases where this maneuver fails, the band needs be sur-
gically removed [8]. We should anticipate an increased risk
of aspiration at the time of endotracheal intubation. It is
important to note that this is a temporary measure that allows
definitive management by surgical removal of the band in an
elective setting in the future.

53.3 Laparoscopic Roux-en-Y Gastric
Bypass Complications

53.3.1 Food Impaction

Food impaction may occur after LRYGB. It may be associ-
ated with the use of surgically implanted restrictive ring due
to ring slippage or erosion, dietary malcompliance, gastric
pouch or gastrojejunostomy stenosis. Clinical presentation is
consistent with upper GI obstruction, involving nausea,
retrosternal pain, epigastric discomfort or postprandial
vomiting [5]. Endoscopy allows both diagnosis and its
immediate treatment (see Fig. 53.3).

Endoscopic retrieval basket is commonly used accessory
for foreign body removal. It is often difficult to remove all the
fragments orally. Retained fragments instead can sometimes
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Fig.53.2 Endoscopic images of band removal. (a) Eroded band. (b) Metallic thread over band. (¢) Metallic thread “hanging” band. (d) Transected
band pulled into antrum by polipectomy snare. (e) Band removal with polipectomy snare

Fig. 53.3 Endoscopic image of food impaction in gastrojejunal
anastomosis

be pushed gently into the distal jejunal loop, distal to the
restriction point (ring or gastrojejunostomy). It is strongly
advisable that after resolution of symptoms, the etiology of
the narrowing should be investigated. The causes include ste-
nosis and reinforcing ring complications. It is advisable to use
minimal sedation during the procedure due to a potentially
increased risk of aspiration of gastric contents. Alternatively,
endotracheal intubation negates this risk. This can also be
prevented by undertaking the procedure under general anes-
thesia after endotracheal intubation with or without the use of
an overtube. An overtube is a device through which the endo-
scope is passed, serving to protect cardiac sphincter, esopha-
gus and airways during removal of foreign body [9, 10].

53.3.2 Marginal Ulcer

Marginal ulcers occur as either an early or late complication
of surgery. Its etiology post bariatric procedure is still not
completely understood. Hence there is no established treat-
ment protocol [11, 12]. It is found in 27-36 % of symptom-
atic patients. Interestingly, it is also incidentally detected in
up to 6 % of asymptomatic patients after surgery [13]. When
appearing as an early postoperative complication, this issue
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is thought to be associated with the surgical management
itself. In the late phase it may be secondary to the existence
of large or long gastric pouch (greater number of parietal
cells) or presence of nonabsorbable sutures or staples [14].

The development of a marginal or anastomotic ulcer after
LRYGB may be explained by the preservation of the antrum
and the vagus nerve, causing hypergastrinemia and increased
gastric acid production. They are often located in the jejunal
mucosa just below the gastrojejunal anastomosis and may
involve the entire circumference of the small bowel [11].

Symptoms include epigastric pain and obstructive symp-
toms caused by edema. Upper GI endoscopy is the
investigation of choice. Findings include injury to the gastro-
jejunal anastomosis, varying in size and depth, commonly on
the lesser gastric curvature side of the pouch and with a fibrin
covered ulcer base.

Prophylaxis with acid suppression after surgery is increas-
ingly being used with an aim to prevent marginal ulcer for-
mation. However, no consensus exists about the duration of
its usage [15]. Its routine use postoperatively varies from 30
days to 2 years, with some recommending its use lifelong.
Treatment should include high dose PPI therapy (for at least
2 months) and sucralfate (10 days). Upper GI endoscopy
should be repeated to ensure healing.

53.3.3 Anastomotic Stricture

A stricture is diagnosed when the lumen at anastomosis is
less than 10 mm in diameter making it difficult for a standard
endoscope (9.8 mm in diameter) to pass through (see
Fig. 53.4). The patients’ main presenting symptom is dys-
phagia [16]. This is believed to be caused by ischemia, gas-
tric hypersecretion, foreign body reaction to staples and
anastomotic surgical technique [16].

Initial treatment with TTS (through the scope) balloon
dilation is indicated, up to a maximum diameter of 15 mm
when inflated (see Fig. 53.5). Subsequent balloon dilations up
to 20 mm may be used as needed. Studies indicate that a small
number of dilations, between one and two, are often enough
to resolve the stricture. Persistent stenosis after two dilations
or presence of gastrojejunostomy fibrosis is managed by divi-
sion of the fibrous stenosis, which may be performed using a
needle-knife [5]. Complication rates can be as high as 2.5 %,
perforation being the most common, occurring in upto 1.86 %
of patients; although this can be treated by conservatively [5].

Upper GI endoscopy is the diagnostic and therapeutic
method of choice, for early stenosis occurring within the first
week after surgery, when initial administration of corticoste-
roids to reduce anastomosis edema fails to improve symp-
toms. Balloon dilatation could be used in such cases with
caution to allow low inflation pressures, as the risk of rupture
otherwise is high [17].

Fig.53.4 Endoscopic image of gastrojejunal anastomosis stenosis, not
allowing endoscope free passage

Fig.53.5 Endoscopic image showing balloon dilation of anastomotic
stricture

53.3.4 Choledocholithiasis

It is well known that the incidence of gall stone disease is
increased after gastric bypass (LRYGB). Management of
choledocholithiasis in these patients however can be techni-
cally difficult due to difficulty in accessing common bile
duct (CBD) as a result of surgically altered anatomy of the
stomach in LRYGB [8]. A combination of laparoscopy and
endoscopy can be used wherein a transgastric endoscopic
retrograde cholangiopancreatography (ERCP) (see Fig. 53.6)
is performed along with laparoscopic cholecystectomy.
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Fig.53.6 ERCP procedure: insertion of the duodenoscope in the gastrotomy; schematic drawing of access to the duodenum through the remnant

stomach; endoscopic view via cannulation of the papilla

Access is via a 1 cm incision in the anterior wall of the
remnant stomach through which a duodenoscope (intro-
duced laparoscopically) is passed. The rest of the procedure
follows conventional ERCP [18].

In those cases where this is technically challenging, an alter-
nate technique wherein access to CBD via jejunum is facili-
tated using double balloon enteroscope is used. This technique
has a successful biliary cannulation rate of upto 60 % [19].

53.4 Banded Laparoscopic Roux-en-Y
Gastric Bypass Complications

53.4.1 Erosion

With evolution of newer modifications of standard bariatric
procedures, there has been a push to use a band or silastic ring
implanted around the gastric pouch at the time of LRYGB. This
technique presents a new array of complications, significant
among which is gastric erosion. The intragastric erosion inci-
dence varies from 0.9 to 7 %, occurs slowly with an inflam-
matory capsule formation around the ring. This prevents the
leak of gastric contents in to the abdomen. Hence the clinical
presentation is nonspecific as upto 15 % of the patients are
asymptomatic. When symptoms do occur, they include
weight regain, epigastric pain and obstructive symptoms, and
upper gastrointestinal bleeding [5, 20].

At diagnostic endoscopy, the eroding prosthesis is often
seen directly in the lumen of the gastric pouch (see Fig. 53.7).
An early endoscopic finding may be an ulcer at the site of
ring deployment. While these patients should be started on
high dose PPI, there is evidence to suggest that migration of
the band is found in more than 50 % of such patients [20].

It can be removed with a standard one channel endoscope
utilizing an endoscopic scissor [21]. Should that fail due to

Fig. 53.7 Endoscopic image of intragastric (pouch) ring erosion in
RYGB

the rigidity of the ring, an endoscopic lithotripter (or gastric
band cutter) could be used.

A dual channel device can also be used if the ring has only
a small area of intragastric erosion and is adherent to the
gastric pouch wall. The use of a dual channel endoscope
allows the introduction of foreign body grasping forceps for
traction, allowing better ring exposure. The other channel
can then be utilized to pass an argon ablation catheter to
divide the ring [21].

53.4.2 Slippage/Intolerance/Stenosis

Postprandial vomiting, dysphagia and other obstructive
symptoms after a gastric band and banded gastric sleeve/
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Fig. 53.8 Flowchart of food
intolerance treatment by
endoscopy

Sixty-three patients submitted to open (n=40) or laparoscopic (n=23) banded
gastric bypass at various bariatric surgery institutions

v

Food intolerance clinical presentation

v

Gastroscopy: absence of GPOS

v

Endoscopic procedures after patients informed consent

v

with (n=16) and without (n=47) fluoroscopy guidance

Endoscopic balloon dilation

N

Ring rupture or
stretch within 4
sessions (n=61)

Non ring rupture or
stretch within 4
sessions (n=2)

v

Intolerance symptoms
improvement

Endoscopic therapy

/

Complete
(n=59)

failure
Partial
(n=2) Surgical ring removal

bypass procedure should always be investigated. Slippage
corresponds to the prosthesis being displaced from the gas-
tric pouch, subsequently causing obstructive symptoms. If
there has been a complete slip, there can be signs of esopha-
gitis from excessive vomiting, gastric pouch dilatation or
formation of gastric “neofundus.” [22] Food residue can also
be seen in the pouch and a site of stenosis seen in the jejunal
folds distal to the anastomosis.

Some patients may have frequent episodes of vomiting
with no evidence of stenosis, a condition quoted by the
authors as “food intolerance secondary to the presence of the
ring” (see Fig. 53.8) [23].

Dilation with a 30 mm balloon (Rigiflex ®—Boston
Scientific, Natick, MA) promotes stretching or rupture of the
internal fibrotic band caused by the presence of the ring, which

v

Complete intolerance
symptoms
improvement

can relieve symptoms (see Fig. 53.9). If symptoms persist, a
self expanding plastic stent, which promotes intragastric ring
erosion allowing endoscopic oral removal, may be used [22].

53.5 Gastric Fistula After LRYGB
and Sleeve Gastrectomy

This is one of the most feared complications after bariatric
surgery and may present with variable symptoms corre-
sponding to the site of the fistula [24, 25].

The incidence has decreased in recent years (approximately
1 %), due to the recognition of its etiology and improved sur-
gical technique. It is more common in the first few weeks after
surgery. However, it is still associated with high morbidity [2].
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Fig.53.9 X-ray (a) and
endoscopic image (b) of gastric
pouch evidencing Rigiflex®
balloon inflated revealing ring
compression. X-ray (c) and
endoscopic image (d) evidencing
ring opened ring after few minute
dilation

The risk factors are male sex, increasing age, body mass
index (BMI) more than 50 kg/m?, the presence of comorbid-
ity, revisional surgery and early learning curve [2]. The
pathogenesis can be explained in some cases by ischemia of
the angle of His, increased intraluminal pressure after sur-
gery and staple line or suture failure [26].

The fistula may be difficult to control and, in some cases,
does not heal after conventional treatment (reoperation,
intraabdominal drainage and feeding distal to the fistula)
[27]. When external drainage is not adequate, a chronic inter-
nal fistula (gastrocutaneous, gastrogastric, gastrojejunal,
gastrocolic and gastrobronchial) may develop [28].

Increased pressure in the gastric pouch or tube, secondary
to distal stricture or stenosis prevents fistula healing by direct

surgery alone. Surgery is recommended in selected cases for
abscess drainage and should always be performed in case of
peritonitis [29].

Upper GI endoscopy facilitates diagnosis and simultane-
ous minimally invasive therapy. A stenosis can usually be
identified distal to the fistula, for both sleeve gastrectomy or
LRYGB. The resulting increased pressure leads to its delayed
healing. Stricturoplasty and balloon dilatation can relieve
distal stenosis (see Figs. 53.10 and 53.11) allowing the pouch
or tube to resume a normal function by facilitating gastric
pouch or tube emptying, reducing intragastric pressure and
decreasing fistula output [29]. Also, occlusion of the internal
opening of the fistula is possible with implantation of a
removable stent.
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Fig. 53.10 Endoscopic septotomy: (a) perigastric cavity partially clean; (b) Begining of septotomy using needle-knife catheter (¢) Sectioned

septum

septum and removed edges after dilation

Acute (less than 7 days) and early (745 days) fistulas are
treated with stents with good results [24]. In the late (1.5-3
months) and chronic (more than 3 months) stages balloon
dilation and septotomy with electrocautery or argon plasma
could be used. Options available to treat chronic fistula after
sleeve gastrectomy are: open/laparoscopic reoperations or
endoscopic procedures. There is still no standard of care for
these conditions. Often, the redo surgery tends to be com-
plex. Hence therapeutic endoscopy, a minimally invasive
procedure, such as: stricturotomy and dilation with 30 mm
balloon proves valuable [30].

In addition to the incision of the fibrotic band, a pneu-
matic balloon dilatation of up to 30 mm is performed aiming
to correct its anatomical and functional changes. These pro-
cedures are repeated on a weekly basis in an outpatient set-
ting until the digestive secretion flow and pouch axis are
corrected, encouraging permanent fistula healing [8, 31].

Some other procedures such as clip placement and endo-
scopic application of sealents have also been described.
Mercky et al. described clip placement with promising
results [32].

‘ e

A

Fig.53.11 Balloon dilation procedure: (a) Savary guide wire passage in stenosis area (b) Inflated balloon — Rigiflex (Boston) ® (c¢) Sectioned

53.6 Twisted Gastric Tube After Sleeve
Gastrectomy

Twisted gastric tube after sleeve gastrectomy is a possible
complication, rarely described in the international literature.
It may lead to a leak or perforation. Its diagnostic investiga-
tions of choice are plain or contrast x-ray, computerized
tomography (CT) scanning and or endoscopy. X-ray images
may be difficult to interpret as there is radiological evidence
of a stenosis in the absence of stricture on endoscopic exami-
nation (see Fig. 53.12).

At endoscopy, twisted gastric folds with an axis deviation
are pathognomonic of twisted gastric tube. Endoscopic
treatment can be attempted by balloon dilation with a 30 mm
balloon. If it persists, open incision of the great curvature
including the first muscle layer, followed by balloon dilata-
tion, is indicated. This procedure can be performed with
argon plasma or electrocautery (Needle knife®, Cook),
being comparable to the gastric seromyotomy reported by
Himpens [33] and is relatively less invasive, that appears to
be safe and effective.
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Fig.53.12 X-Ray image showing gastric twist twists

53.7 Secondary Treatment for Obesity

Some patients undergoing LRYGB may regain approxi-
mately 30 % of their excess weight loss; around 20-30 %
of these patients regain a large proportion of their lost
weight. This leads to a negative impact on quality of life
clearly negating the expected long term benefits of surgery
for management of obesity [34]. Several factors may be
related to regain, such as detrimental nutrition, fistula,
poor surgical technique, and implant complications. Poor
eating habit is one of the main factors associated with this
complication. Increased caloric intake can be related to
esophageal, gastric or anastomotic dilation, with subse-
quent weight regain. It is important that dietary and behav-
ioral habits such as volume and quality of the meal and
anxiety disorders are always evaluated when there is inad-
equate weight loss.

Weight regain in the late postoperative period after
LRYGB should be reviewed by a multidisciplinary team as
well as endoscopic or radiologic evaluation to study the sur-
gical anatomy. When there is dilation of the anastomosis
after LRYGB, endoscopic diameter reduction methods

Fig. 53.13 Endoscopic argon plasma application at gastrojejunal
anastomosis

(as described below) may be tried. Reoperation has been the
most traditional option, but it is high risk procedure with
high morbidity and mortality [34].

There are good results reported after injection of scleros-
ing substances into a dilated anastomosis [35]. Application
of argon plasma has been reported as a way to induce the
formation of fibrotic scar and consequent anastomotic diam-
eter reduction (see Fig. 53.13) [34]. Significant dietary
restrictions should be observed post procedure due to antici-
pated anastomotic edema and a local inflammatory response.
Subsequently, the edema is replaced by fibrosis. This proce-
dure may have to be repeated to achieve satisfactory results.

Endoscopic suturing devices, such as Apollo ® EndoCinch
have been presented as minimally invasive alternatives, and
may be used alone or in association with argon plasma [27].
The procedure involves suturing the internal mucosa with
flexible endoscope thereby restricting the gastric lumen. The
sutures are performed under direct vision, with the aid of
curved needle [27].

Key Learning Points

* Endoscopic removal to treat band erosion is a safe,
effective and minimally invasive procedure; it has
been replacing the surgical approach.

* Abdominal pain is the main complaint of patients
with marginal ulcers; healing usually occurs with
the prolonged use of PPI and sucralfate.
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» Upper digestive endoscopy is the best diagnostic

and therapeutic method to manage stenosis of gas-
trojejunal anastomosis. Endoscopic balloon dilation
is a safe and effective approach with a low morbid-
ity rate.

* In order to treat choledocholithiasis after gastric

bypass, combined management (laparoscopic and
endoluminal procedures) can be performed by
transgastric endoscopic retrograde cholangiopan-
creatography (ERCP); enteroscopy has been per-
formed as a minimally invasive approach, recently.

* QGastrojejunal anastomotic leak after RYGB has

been treated by autoexpandable metallic stent.

* Gastrobronchial fistula after sleeve gastrectomy can

Re

11.

be due to clinical conditions such as chronic fistula,
recurrence of subphrenic abscess and absence of
abdominal drain.
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