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Abbreviations

BEA-ERCP	 Balloon enteroscopy-assisted ERCP
DJBS	 Duodenojejunal bypass sleeve
ERCP	 Endoscopic retrograde cholangiopancreaticography
IMAS	 Incisionless magnetic anastomotic system
IOP	 Incisionless Operating Platform
LA-ERCP	 Laparoscopy-assisted ERCP
LAGB	 Laparoscopic adjustable gastric banding
LATG-RV	 Laparoscopic assisted transgastric rendez-vous
POSE	 Primary Obesity Surgery Endoluminal
RYGB	 Roux-en-Y gastric bypass
SG	 Sleeve gastrectomy
TERIS	 Transoral endoscopic restrictive implant system

Both in endoscopic bariatric therapy and in post-bariatric complications where the 
endoscopist is consulted and called up for help, the endoscopist may request ear-
nestly the assistance of a surgeon, a true cross-pollination between two specialisms 
and specialists.

Although intragastric balloons date back to the 1980s, endoscopic bariatric ther-
apy is a relatively new sprout on the tree of knowledge of how to treat obesity and 
lags far behind the surgical experience in this field. Endoscopic techniques to treat 
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obesity stand in between medical treatment and surgical interventions and, as long 
as they have not proven to serve as an independent, efficacious and long-standing 
approach, they should always consider – in their aggressiveness on the stomach – 
the feasibility of bariatric surgery in the future. Modern endoscopic bariatric opera-
tions are in a constant state of development, evolution and technical upgrading. This 
will create several kinds of post-endoscopic issues that should be handled in combi-
nation with bariatric surgeons. In the first place, there are immediate or early but 
also later, more postponed complications that may be managed conservatively or 
need the help of a surgeon. Even when conservative management is considered, it is 
always wise to inform the surgeon. Examples where the endoscopist needs the assis-
tance of a surgeon are perforations of the stomach either during placement of an 
intragastric balloon or later, when the balloon itself causes a gastric perforation. 
Surgery is then required and to reduce the duration of the operation and the injury 
to the gastric wall surgeons in their turn often ask endoscopists to remove the bal-
loon by endoscopy in the same setting [1]. Abou Hussein et  al. described this 
approach in 3 cases and reviewed the literature where in total 18 cases were found 
with 3 deaths [1]. Such a high mortality rate raises doubts about recommendations 
by Bekheit et al., who managed a gastric perforation secondary to intragastric bal-
loon insertion successfully by conservative means and concluded that such perfora-
tions can be treated conservatively in highly selected patients [2]. The balloon can 
be removed through the perforation itself if large enough by the surgeon. An 
oesophageal perforation arising during balloon removal may be treated conserva-
tively, depending on the size of the tear, either by a suction tube at the level of the 
tear, antibiotics and nil per mouth or by placing a stent [3, 4]. This perforation is 
different from a perforation occurring during dilation of a stenosis. While patients 
in both cases are fasting, the balloon is often covered with unmeshed food, which 
may enter and contaminate the area of perforation. So, in case of stent placement 
one should be prepared for the development of an abscess. When a balloon deflates 
and cannot be retrieved from the stomach by the endoscopist, the patient should be 
observed for clinical signs of small-bowel obstruction, and the endoscopist should 
be deliberate with the surgeon if and when surgical intervention is needed. 
Sometimes, transabdominal puncture to deflate the balloon by ultrasound is possi-
ble as was possible in two of the three balloons that obstructed the small intestine, 
thus bypassing the need of surgery [5]. Bleeding upon balloon placement or balloon 
removal may be due to a Mallory-Weiss lesion and is usually treated conservatively 
or by endoscopic clipping [3, 5]. However, bleeding from an ulcer induced by pres-
sure necrosis or by damage to the wall may be more difficult as the balloon has to 
be removed first, followed by endoscopic haemostasis techniques [4, 5]. Because of 
a change in the design of the ReShape Duo intragastric balloon, the ulcer rate went 
down from 39.6 to 10.3%, and only one of the initial ulcers that were also larger in 
size bled and needed intervention [4]. In the pivotal US study with the swallowable 
Obalon balloon only one haemorrhage occurred that was treated conservatively [6]. 
In the presence of a fulminant bleeding that cannot be controlled by endoscopic 
measures, there are two choices: that of radiologic embolisation or surgical 
intervention.
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The duodenojejunal bypass sleeve (DJBS) has certain complications such as 
device migration (4.9%), gastrointestinal bleeding (3.9%) and liver abscess (0.13%) 
during their stay and complications due to mechanical trauma upon removal such as 
oesophageal perforation (0.13%) [7, 8]. As is the case with balloon removal, the 
possibility of a mucosal tear and oesophageal perforation exists by the sharp barbs 
that hold the DJBS in place and that should be encapsulated within the protective 
plastic foreign-body retrieval hood mounted on the endoscope to avoid trauma to 
the stomach or oesophagus. An uncovered barb caused an oesophageal perforation 
upon withdrawal of the sleeve [7]. A very exceptional case among 21 DJBS cases 
has been described [9]. This patient suffered from an acute cholecystitis and duode-
nal fistula due to bulbar transmural penetration and gallbladder impaction by one of 
the anchors/barbs of the DJBS 1 month after the implant [9]. DJBS migration can 
mostly be treated by endoscopy but also once a surgical intervention was needed. 
Gastrointestinal bleeding can be a major complication when the DJBS corrodes the 
posterior duodenal artery, which can be so massive to not allowing to remove the 
sleeve and to re-endoscope the patient. Moreover, the positioning at the rear of the 
duodenal bulb may thwart a favourable approach for endoscopic haemostasis. In 
these cases radiologic embolisation is the preferred method and surgery is the sec-
ond choice. Fortunately, however, the eight bleedings reported by Tarnoff et al. and 
Gershin et  al., although impressive by their demonstration of haematemesis, 
occurred at the proximal anchor point in the oesophagus and did not need major 
interventions such as embolisation or surgery [10, 11]. Liver abscesses, reported in 
only 0.13% in Abu Dayyeh’s analysis, but being the main reason of interruption of 
the US pivotal study because of their occurrence in 3.5%, seldom need a surgical 
approach as these can be drained by the radiologist [7, 12].

All these complications can be treated by a general of a gastrointestinal surgeon, 
who should, however, be experienced with laparoscopy and should have knowledge 
of the special obesity-related problems of less visibility due to the large liver and a 
fatty and large mesentery, and less manoeuvrability of instruments due to the thick 
abdominal wall (all of this being nowadays part of the basic training in laparoscopic 
digestive surgery). This may be different for the more invasive techniques such as 
gastric suturing or stapling where a bariatric surgeon might be preferred. Both in the 
Primary Obesity Surgery Endoluminal (POSE) with the Incisionless Operating 
Platform and in the OverStitch studies intraluminal and extraluminal bleedings have 
been reported. The intraluminal bleedings emanated from the stitches and sutures 
and could be treated by the endoscopist. Intraluminal bleeding occurred in 2 of the 
20 patients in Lopez-Nava’s study using the OverStitch [13]. Two endoscopically 
treated bleedings in 34 patients and minor bleedings in 147 patients of whom 1 
needed hospitalisation were found in two POSE studies [14, 15]. In a multicentre 
survey of the OverStitch one splenic laceration with a bleeding (0.4%) occurred and 
in the US pivotal study, the ESSENTIAL study concerning the POSE, one extralu-
minal gastric bleeding (0.4%) was seen which needed surgical intervention [16, 17]. 
True symptomatic gastric perforations both after suturing and after gastric plication 
always needed surgery, whereas pneumoperitoneum was asymptomatic and left 
untreated or managed conservatively [18, 19]; a case of pneumothorax and 
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pneumoperitoneum needed a chest tube [16]. Two perigastric fluid collections adja-
cent to the fundus were drained locally [16]. A rare case of incarceration of the 
gallbladder with endoscopic stitches has been reported that was explained by the 
lateral position of the patient during the OverStitch procedure.

From these data it is obvious that although conservative treatment may suffice in 
many cases, the trust in readily accessible surgical help is mandatory. For some 
endoscopic bariatric therapies, the endoscopist relies on laparoscopic assistance, but 
this may change in the near future. To avoid a faulty suturing for fixation of the 
upper part of the ValenTx oesophagogastroduodenal bypass sleeve and to avoid 
interjacent bowel loops between the two magnets of the incisionless magnetic anas-
tomotic system (IMAS) to create a jejunoileal bypass, these endoscopic procedures 
are performed under laparoscopic control [20, 21].

As mentioned earlier, the endoscopist should realise that sutures, plications or 
staples but also sequelae from the duodenal bypass sleeve or intragastric balloons 
may hamper a bariatric procedure later in life. So, it is important that in their 
follow-up reports they report which patients needed bariatric surgery in a later 
stage and to what extent surgeons were troubled by the endoscopic procedure. 
Presumed or observed thickening of the gastric wall after intragastric balloon 
treatment is a reason for some surgeons to postpone bariatric surgery for 2 weeks 
[22]. However, others have not seen any problems and many reports are available 
of removal of the balloon and bariatric surgery in the same session [23, 24]. 
Notwithstanding the major intra-abdominal changes observed at the outside of the 
stomach in animal studies after DJBS, those changes were not seen in the study 
by Gershin et  al. where patients, after a period of DJBS treatment, underwent 
LAGB and RYGB uneventfully [11]. Yet, three studies reported local inflamma-
tion and pseudopolyp formation at the inside, during device removal and up to 
2–4  weeks after device removal [10, 25, 26]. Also, gastric plication after a 
Transoral Endoscopic Restrictive Implant System (TERIS) did not interfere with 
subsequent RYGB surgery. Much less experience with subsequent surgery is 
available for the POSE and OverStitch procedures. Besides the materials that have 
been left in place and often cannot be removed, as they are deep rooted in the tis-
sues, also adhesions as a result of the endoscopic bariatric surgery or resulting 
from a complication may hinder the bariatric surgeon. Perigastric collections near 
the fundus may be such an example.

The complication in itself but also the consequences of previous endoscopic bar-
iatric therapy as discussed before should be discussed by both endoscopist and sur-
geon, not only to decide what to do but also to see to what extent these changes are 
a technical barrier for the surgeon, such as stapling within or across plicated folds 
and thicker tissue, but also to discuss sequential strategies that might follow after 
this complicated endoscopic bariatric treatment. The specifics of surgery become 
different: for example, during a sleeve gastrectomy, the stapler cartridges might run 
through the plicated stomach with potential anchors situated on the greater curve, 
while when performing a bypass the lesser curve should be preserved. Under these 
circumstances, careful pre-surgical endoscopy is the key element to a roadmap for 
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the surgeon. Moreover, in the discussion of a surgical procedure one should evaluate 
the response to the preceding endoscopic procedure, whereby algorithms that have 
been suggested by Ajuha and Nimgaonkar might be useful [27].

It is not possible to foresee all kind of complications that may occur during a 
given endoscopic procedure and that should be treated by a general of gastrointesti-
nal surgeon. Albeit bariatric knowledge is recommended when dealing with such 
complications, surgeons with a general surgery background may often be in charge 
when such complications occur, which, to be fair, is nowadays occasionally also the 
case with post-bariatric surgery complications. This is certainly not the ideal situa-
tion but is not a particular threat when dealing with basic complications such as 
bleeding and sepsis with or without perforation.

Eventually, we should consider the possibility of “third-stage complication,” i.e. 
first a surgical complication that is treated by the endoscopist, which may then be 
followed by a potential complication of the endoscopy that should be treated by 
surgery and/or sometimes by radiology with a surgical backup. Examples thereof 
are stent migration, perforation after endoscopic dilation of a surgical stenosis, an 
intractable stenosis after many endoscopic dilations that need surgery again for 
seromyotomy or a revision, secondary abscesses after endoscopic drainage that can-
not be approached by radiology, a persistent fistula despite all endoscopic measures, 
etc. Moreover, as has been discussed extensively in Chaps. 5 and 6, surgeons asked 
the help of an endoscopist in certain complications, who for being successful, on 
his/her turn, needs the assistance of the surgeon, as for instance in the access to the 
excluded stomach and the biliary tree. These two teams of surgeons and endosco-
pists are needed for the laparoscopy-assisted ERCP (LA-ERCP) and the laparo-
scopic transgastric rendez-vous (LATG-RV) procedure, performed in cases where 
also a cholecystectomy is indicated [28–30]. Both success rate and costs have to be 
taken into account: Schreiner et  al. demonstrated a higher success rate with the 
LA-ERCP when compared with balloon enteroscopy-assisted ERCP (BEA-ERCP), 
but cost-effectiveness calculations suggested to start with a BEA-ERCP [31]. 
However, when balloon enteroscopy is not available, the choice for a LA-ERCP is 
evident. The ERCP procedures through a gastrostomy, usually two-stage proce-
dures, can also be performed as one-stage procedures when T-anchors for the appo-
sition of gastric and abdominal walls are used. The two-stage approach involves first 
the creation of a gastrostomy and maintenance with a large-calibre catheter, fol-
lowed by dilation after tract maturation which usually takes 4 weeks and ERCP via 
the gastrostomy tract. Successful access to the excluded stomach and creation of a 
gastrostomy have been previously described using various techniques, including a 
surgical gastrostomy [32, 33]. In contrast to other techniques such as radiology or 
gastrostomy, which need the maturation of the gastrostomy tract, a surgical gastros-
tomy allows an ERCP in the same session.

In conclusion, these examples emphasise the need for a true alliance and coop-
eration between endoscopists and surgeons. Future techniques, whether surgical or 
endoscopic, as well as unforeseen complications of the existing ones, make this 
reality even more obvious.
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