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Abstract
AIM: To remove the migrated bands using a gastrointestinal endoscopic approach. Little is published on complications that can occur. 

METHODS: From June 2006 to June 2010, eight patients developed intragastric band migration. Two patients had received their AGB in a different hospital, the remaining six were operated by the same surgeon. In all patients gastrointestinal endoscopic removal of the band was attempted by two individual gastroenterologists. Clinical signs of band migration were: persisted nausea, abdominal pain, weight gain, recurrent infection of the port and tubing system and hematemesis.

RESULTS: In four patients removal was performed without complications. In two patients extracting the cleaved gastric band into the stomach appeared impossible. The two remaining patients presented with acute hematemesis and melena. One of these patients was readmitted with hematemesis. The other patient started bleeding during the gastroscopy and was converted to a laparoscopy in which one of the branches of the left gastric artery was oversewn.

CONCLUSION: Band migration after gastric banding can be life threatening. Gastrointestinal endoscopic removal is a feasible technique that holds the promise of fast reconvalescence. 
Key words: Morbid obesity; Adjustable gastric band; Migration; Gastroscopy; Gastrointestinal endoscopic device removal
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Core tip: Band migration after gastric banding can be life threatening. Gastrointestinal endoscopic removal is a feasible technique that holds the promise of fast reconvalescence. However, there is a risk for fulminant hemorrhage from the extraction site, even a few weeks after the procedure. It is inadvisable to postpone re-intervention when bleeding is suspected when a patient presents with hematemesis or melena.
Aarts EO, van Wageningen B, Berends F, Janssen I, Wahab P, Groenen M. Intragastric band erosion: Experiences with gastrointestinal endoscopic removal. World J Gastroenterol 2015; 21(5): 1567-1572  Available from: URL: http://www.wjgnet.com/1007-9327/full/v21/i5/1567.htm  DOI: http://dx.doi.org/10.3748/wjg.v21.i5.1567

INTRODUCTION
Adjustable gastric banding (AGB) is one of the surgical treatment modalities for morbid obesity. Over the years popularity for this treatment in​creased it has been by far the most performed bariatric procedure for years in Europe and increasingly so in the United States. AGB combines moderate excess weight loss with low post opera​tive morbidity and mortality. Despite low complication rates, some failures do occur and as the total number of patients increase, so does its complications[1-3]. 

 Complications after AGB are not uncommon and consist mainly of hernias, gastroesophageal reflux disease, pouch dilatation and leakage of the band[1-3]. Intragastric migration of the band is perhaps one of the gravest complications. Mi​gration is regularly reported in literature and pre​valence ranges from 0.3% to 4.8% and in one study even in 11% within the first two years after surgery[3-13]. When migration occurs, band removal is mandatory to prevent intra abdominal infection, gastrointestinal obstruction or life threatening hemorrhage. Although the introduction of the pars flaccid technique might have lowered the risk for developing band migration, the increased number of AGB procedures worldwide makes migration a complication to be reckoned with[1,2,6].

In our hospital the removal of migrated AGB is most often performed by gastrointestinal endoscopy. This approach is less demanding for the patient while for removal of the migrated gastric band surgery is, in theory, not required. The stomach heals in the months after removal and then patients are offered a second procedure. This approach reduces the number of surgical interventions from two to one. During this endoscopic procedure the band is cut and removed transoraly. Gastrointestinal endoscopic removal is promoted as a relatively safe alternative for laparoscopic removal of the band and mortality has not yet been reported[12,14]. We present eight patients with migrated gastric bands in whom gastrointestinal endoscopic removal was attempted. 

MATERIALS AND METHODS

From June 2006 to June 2010, eight patients developed intragastric band migration. Two patients had received their AGB in a different hospital, the remaining six were operated by the same surgeon. In all patients gastrointestinal endoscopic removal of the band was attempted by two individual gas​troenterologists. Clinical signs of band migration were: persisted nausea, abdominal pain, weight gain, recurrent infection of the port and tubing system and hematemesis. Demographics and preoperative data are shown in Table 1. This study was approved by the medical Ethics Committee of the Rijnstate Hospital in Arnhem.

Preoperative

When an AGB migration was suspected all patients underwent an upper gastrointestinal gastrograffin study (UGI) and a gastroscopy (Figure 1). In most cases the AGB has to be completely migrated into the stomach to reveal a migrated band on a UGI. Therefore a gastroscopy is imminent in most cases to diagnose a possible migration, so that when suspicion is high, the gastrograffin swallow can be left out[14]. When migration was confirmed, proton pump inhibitors were prescribed and the patient was scheduled for gastrointestinal endoscopic removal of the AGB. 

Operative technique
The gastrointestinal endoscopic removal of a mig​rated gastric band is an interdisciplinary procedure in our hospital. Although the procedure was carried out under general anesthesia in all cases, conscious sedation for gastrointestinal endoscopic band remo​val and local anesthesia for port removal is possible. The removal of the AGB is divided into two stages: First the removal of the port and the connecting tube and secondly the gastrointestinal endoscopic removal of the band.

After insertion of the gastroscope and insufflation of the stomach the migrated band is identified. Figure 2 shows the gastric band cutter. A metal cutting wire (1 in Figure 2) is guided in between the protruded portion of the band and the stomach wall. Then the tip of the wire is retracted outside the patient so that the wire is looped around the band with both ends coming out by mouth. A flexible metal overtube (2 in Figure 2) is inserted over the wires to provide counterforce to the band. When wire-ends pulled tight using the special Toggle device (3 in Figure 2), the band is easily cut through (Gastric Band Cutter System Surgical Company). The loose end of the cutted band can now be caught with a polypectomy loop and pulled free into the stomach and out by mouth. The migration defect in the stomach wall is not closed. 

Postoperative

All patients were reexamined gastroscopically a few days after the removal of their AGB to confirm adequate closure of the migration defect and to exclude apparent bleeding. While these patients received their AGB to achieve weight loss, removing the AGB will lead to weight gain in most cases[9]. All patients were evaluated to decide which bariatric procedure was most appropriated to replace the AGB and were followed in time. 

RESULTS

All eight patients agreed on attempting a gastro​intestinal endoscopic removal of their AGB. Results are shown in Table 2. 

Four patients had their bands removed gastro​scopically without any complications. Almost all complaints caused by the migrated band vanished immediately and patients could leave the following day. These patients received a different bariatric procedure after a mean of nine months (months 3-12). Five patients will eventually receive a gastric bypass, one patient received a gastric sleeve and one will receive a biliopancreatic division with duo​denal switch (BPD-DS).

In one patient the AGB was cut, but dislocation into the stomach failed. The surgeon performed a laparoscopy and found that tissue had grown into the buckle of the AGB making gastrointestinal endoscopic extraction impossible. The tissue capsule in which AGB was located was cleaved and the AGB removed. Gastrointestinal endoscopic removal in patient seven also failed. In this case the band had only partially migrated and the gastroenterologist was unable to loop the guide wire over the band. Eventually this procedure was converted to an uncomplicated laparoscopic removal of the band.

Two patients suffered from melena and hema​temesis prior to the procedure. Both patients did not use any medication. In patient number four, no complications occurred during the initial gastrointestinal endoscopic removal of the AGB. This patient was readmitted after four days with significant hematemesis. Gastroscopy revealed an ulcer with signs of recent bleeding just below the migration site. After coagulation no more bleeding occurred and the patient was discharged after six days. This patient refused further operations for the treatment of her morbid obesity, and currently has reached her initial body mass index.

In patient number six bleeding occurred when the band was dislocated into the stomach and this procedure was converted to laparoscopy while the bleeding site could initially not be located. The bleeding arose from a branch of the left gastric artery and was oversewn. Follow up gastroscopy after a few days showed no more signs of bleeding and this patient was discharged after three days without any symptoms. However nine weeks the​reafter she was acutely readmitted in another hospital with hematemesis and hypovolemic shock. Urgent gastroscopy showed a large blood clot inside the stomach, but an active bleeding could not be located. She was transferred to a university hospital to attempt angiographic embolisation. However, one day later the patients situation suddenly worsened during another gastroscopy and a computed to​mography was made, which showed an active blee​ding on the site were the AGB had been located. Unfortunately the patient developed an abdominal compartment syndrome and died during an emer​gency laparotomy. 

DISCUSSION

Migration of the AGB is a complication which can occur shortly after placement, but is more often a long-term complication. Incidences of band migration greatly vary in literature, with a range from 0.3% to 11%. However, larger series describe an average rate as low as 1% or even less[5-13,15-17]. The percentage of migrated bands is possibly higher, as a prospective study showed a great number of migrated gastric bands (7.5%) when patients were screened routinely during the first years after placement[18]. The prevalence of migration increases over time because patients often remain asymptomatic for long periods or even will never become symptomatic. For this reason a great number of migrated bands will not be discovered unless a gastroscopy is performed routinely[15,18]. In recent years, gastric bands placed around the pouch of a Roux-en-Y gastric bypass as redo surgery have been introduced, however also these seem to be migrating[19].

There are several possible mechanisms for band migration into the gastric lumen. The first is early erosion or trauma of the gastric wall during the laparoscopic insertion of the band. More specifically during cannulation of the retrogastric route or when the band is pulled behind the stomach using a hooked retraction device, the dorsal serosal portion of the cardia is easily lacerated. This may be the cause of early perforation and subsequent migration. 

Secondly, chronic shear stress of the band on the stomach wall due to physiological movement of the gastric wall and diaphragm can lead to microperforation and infection. These infections are most likely due to a microperforation of the gastric wall, giving microorganisms a chance to colonize the gastric band and migrate to the port site. An infected port is therefore always a reason to perform a gastroscopy[2]. Another factor is the pressure applied by simply filling the adjustable band in order to get enough restriction to meals. Chronic overfilling of the band or inclusion of too much gastric wall within the gastric band during placement can add to this pressure problem. The fourth mechanism for migration lies in the fact that a gastric band is recognized by the immune system as a foreign body leading to a rejection reaction against the silicon material. This causes formation of a fibrous capsule that leads to contraction[1,2,8,14,20]. The suggested mechanisms can play a role in AGB migration. It is however likely in our opinion that the etiology of most migrations is multifactorial.

Due to the tissue capsule formed around the band most patients are asymptomatic, because it seals of the peritoneal cavity. However, a number of clinical signs and symptoms can occur when a gastric band has migrated. These include the inability to regulate the stomach diameter with inflation, a sudden stop in weight loss or even weight regain, recurrent port size infection and life-threatening gastrointestinal bleeding[5,10-12,14]. When a band has completely eroded into the gastric lumen it may lead to life threatening complications such as peritonitis or upper intestinal hemorrhage[4,21,22]. Even acute bowel obstruction or thrombophlebitis of the portal vein after migration have been reported[23-26].

A number of endoscopic and surgical methods for removing a partially migrated band have been described in published articles. The first is a pe​rigastric laparoscopic division[2,7,27,28], the second a transgastric approach[5,9,16]. These techniques have the advantage of being relative safe, allow gastric wall repair and omental patching. Several other groups have reported endoscopic methods using traditional endoscopic devices or the gastric band cutter (Agency for Medical Innovation)[8,12,20,29,30]. The latter has the advantage to be minimal invasive, but is only advised when performed by experienced surgeons or gastroenterologists.

The ideal momentum of endoscopic extraction of the migrated band is matter of debate. Some articles using the gastrointestinal endoscopic technique advise to wait until complete migration, so that the band can be easier removed[14,20]. Other authors stress the serious risk of peritonitis and advise to remove the band rapidly after an endoscopic con​firmation of migration[7,10,11,23,30,31]. In our hospital the migrated AGB is removed shortly after the diagnosis to minimize the risk of complications. This implicates that removal in some cases is performed when the AGB has only partially migrated, which makes the procedure more difficult.

A number of complications occurred during and after gastrointestinal endoscopic removal of the AGB. Gastrointestinal endoscopic extraction failed in two patients due to tissue overgrowth into the buckle in one case, and minimal migration in a second of the AGB. This is a known complication and has been described earlier in 20% of patients were gastrointestinal endoscopic removal is attempted[8].

Although AGB is a relatively safe procedure with mortality rates less than 0.1% there are two major complications leading to grave morbidity and the risk of death. One is early or late perforation leading to peritonitis, sepsis and organ failure. The other is massive bleeding due to iatrogenic trauma or erosion of a vessel by the band. Band migration holds the risk of both[6,21-23]. In our series we had two patients with significant bleeding after the gastrointestinal endoscopic removal. One of them was easily controlled, in the second case a conversion to laparoscopy was necessary to locate and stop the hemorrhage. Although both patients were discharged in good health, one patient eventually died due to a massive rebleeding at the AGB location two months after the gastrointestinal endoscopic removal. 

Band migration is a serious complication after AGB that can be potentially life threatening and should be treated accordingly. Gastrointestinal endoscopic removal of the migrated AGB is a feasible technique that holds the promise of fast reconvalescence. However, there is a serious risk for fulminant hemorrhage from the extraction site, even a few weeks after the procedure. It is inadvisable to postpone re-intervention when bleeding is suspected or to try a gastrointestinal endoscopic approach when a patient presents with hematemesis or melena.

COMMENTS

Background
With a prevalence of 1%, gastric band migration is an uncommon complication after gastric banding. Migrated bands can be removed using a gastrointestinal endoscopic approach which has, according to the current literature, a low complication rate. In our series we show that this procedure is not without risk.

Research frontiers

Due to a growing number of patients undergoing bariatric surgery both short and long term complications will occur more often. One of the most grave complications is gastric band migration. In order to treat these patients in a safe way one should know the risks of the available treatment options.

Innovations and breakthroughs

This article shows that patients with hematemesis or melena due to gastric band migration are not suitable for gastroscopic band removal. 

Applications 

Patients with hematemesis or melena due to gastric band migration require a laparoscopic band removal.

Peer-review

This is a very interesting clinical study, which may be interesting for bariatrists and gastroenterologists who in their practicle meet such practical problems as described in this article. Only need to supplement bibliography with recent literature of topic.
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Figure 1  Endoscopic view of migrated gastric band. 1: Gastroscope through esophagus; 2: Migrated gastric band.
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Figure 2  Endoscopic gastric band cutter. 1a: Metal cutting wire; 1b: Metal cutting wire looped around adjustable gastric band; 2: Flexible metal overtube; 3: Toggle device.
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Table 2  Pre- and post-operative data


Patient 


No.�
Band removed


�
Complications preoperative


�
Postoperative course


�
Months after removal


�
Current complaints


�
�
1


�
Laparoscopic


�
Conversion to laparoscopy


�
Gastric bypass


�
12


�
Little restriction


�
�
2


�
Endoscopic


�
No complications


�
Gastric sleeve


�
11


�
Too much weight loss


�
�
3


�
Endoscopic


�
No complications


�
Gastric bypass


�
  3


�
Weight regain


�
�
4


�
Endoscopic


�
No complications


�
Collabated; bleeding ulcus. Refuses further bariatric treatment


�
-


�
Back to initial weight


�
�
5


�
Endoscopic


�
No complications


�
Gastric bypass


�
10


�
No complaints


�
�
6


�
Endoscopic


�
Conversion to laparoscopy


�
Died due to gastric bleeding


�
-


�
-


�
�
7


�
Laparoscopic


�
Conversion to laparoscopy


�
Gastric bypass


�
  5


�
No complaints


�
�
8


�
Endoscopic


�
No complications


�
Scopinaro


�
  4


�
Weight regain


�
�






Table 1  Demographics and preoperative data


Patient No.


�
Age (yr)


�
Sex


�
Symptoms


�
Migration (months after placement)


�
Band type and placement


�
BMI prior to AGB (kg/m²)


�
BMI prior to removal (kg/m²)


�
Possible cause of migration


�
�
1


�
34


�
F


�
Abdominal pain and vomiting


�
    2


�
SAGB, 11 cm3, Pars flaccid


�
46.1


�
35.8


�
Peroperative trauma


�
�
2


�
43


�
F


�
Abdominal pain


�
  99


�
SAGB, 9 cm3, Perigastric


�
42.9


�
25.5


�
Hyperinflation of band (12 cm3)


�
�
3


�
35


�
F


�
Infection after port revision


�
    4


�
SAGB, 11 cm3, Pars flaccid


�
39.7


�
33.4


�
Infection


�
�
4


�
44


�
F


�
Anemia, melena and collaboration


�
  10


�
SAGB, 11 cm3, Pars flaccid


�
40.6


�
33.2


�
Infection


�
�
5


�
38


�
F


�
Abdominal pain and weight gain


�
  34


�
Bioring, 9 cm3, Pars flaccid


�
44.7


�
35.8


�
Hyperinflation of the band (11.5 cm3)


�
�
6


�
31


�
F


�
Acute hematemesis


�
    4


�
SAGB, 11 cm3, Pars flaccid


�
43.5


�
35.7


�
Preoperative trauma


�
�
7


�
47


�
F


�
Abdominal pain


�
  47


�
SAGB, 9 cm3, Pars flaccid


�
42.4


�
30.2


�
Fibrous capsule


�
�
8


�
51


�
F


�
Weight gain


�
107


�
LAP-BAND®, Perigastric


�
45.3


�
38.1


�
Infection


�
�
F: Female; SAGB: Swedish adjustable gastric band; BMI: Body mass index; AGB: Adjustable gastric band.











