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Explantation of Adjustable Gastric Bands:
An Observation Study of 10 Years of Experience
at a Tertiary Center

Eun Jung Cho and Seong Min Kim
Department of Surgery, Gachon University Gil Medical Center, Gachon University College of Medicine, Incheon, Korea.

Purpose: Although laparoscopic adjustable gastric bands are considered a standard treatment for severe obesity, their use re-
mains controversial. We evaluated rates of band explantation and the incidences of complications leading to and following band
explantation.

Materials and Methods: This retrospective review was performed on patients that underwent adjustable gastric band explanta-
tion. For each of the three groups of patients that underwent explantation, we compared demographic and anthropometric data,
band duration in situ, operative approach, and morbidities.

Results: Between January 2009 and October 2018, a total of 267 patients underwent primary laparoscopic adjustable gastric band
surgery. Of these 267 patients, 99 (37.1%) underwent band explantation. Numbers (%) of patients in the slippage (SL), band erosion
(BE), and intolerance (IT) groups were 13 (13.1%), 39 (39.4), and 47 (47.5%), respectively. Mean %EBMIL values at explantation in
these groups were 74.6+45.5, 79.7+40.3, and 36.1+46.0, respectively (p<0.001), and mean times for maintaining bands in situ were
45.1+28.0, 39.4+24.3, and 51.2+22.7 months, respectively. Isolated band removal was performed for slippage (SLi, n=12), band ero-
sion (BEi, n=39), and intolerance (ITi, n=31). The numbers (%) of patients in the SLi, BEi, and ITi groups that experienced a surgical
complication (Clavien-Dindo class >1) were 0 (0.0%), 24 (61.5%), and 3 (9.7%), respectively (p<0.001). In the BEi group, four pa-
tients (4/39, 10.3%) underwent reoperation after AGB removal.

Conclusion: During our 10 years of experience, 37.1% of adjustable gastric band had to be removed. Intra-abdominal abscess
and intragastric bleeding were rare but serious complications after explantation. Potential candidates for adjustable gastric band
should be informed of the high long-term risk of band explantation and its associated morbidities.
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INTRODUCTION

Obesity is related to a variety of metabolic disorders, such as
type 2 diabetes mellitus, hypertension, hyperlipidemia, ob-
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structive sleep apnea, and non-alcoholic fatty liver disease, and
even malignancies like colon and breast cancer. The preva-
lence of obesity is increasing worldwide, and this increasing
trend has also been observed in Asian countries. According to
the Korea National Health and Nutritional Examination Survey
(KNHANES) in 2016, the prevalence of obesity [body mass in-
dex (BMI) >25]" in Korea has increased to 42.3% for males and
26.4% for females.” Studies on nonsurgical treatment options
for obesity rarely extend beyond 12 months. Bariatric surgical
procedures are known to achieve substantial weight loss and
provide major secondary health benefits. Due to its ease, safety,
and adjustability, laparoscopic adjustable gastric band (AGB)
has been one of the most popular bariatric procedures, and un-
like Roux-en-Y gastric bypass (RYGBP) and sleeve gastrectomy
(SG), it does not alter GI tract anatomy. However, slippage, in-
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fection, and migration (erosion) of the band system remain
common chronic problems and are major causes of band re-
moval. In the longer term, we have witnessed disturbance of
food passage and proximal dilatation above bands in patients
without complication. The higher than expected rates of com-
plications and reoperation have resulted in a loss of favor of
AGB. In a recent study conducted by the American College of
Surgeons’ National Surgical Quality Improvement Program
(NSQIP), RYGBP, AGB, and SG accounted for 58.4, 28.8, and
9.3% of procedures in 2010 but for 37.6, 3.1, and 58.2% in 2014,
respectively.® Results regarding the long-term incidence of
AGB explantation are contradictory. The majority have report-
ed that about 50% of AGBs are explanted in the long-term (>10
years),*'° whereas O’Brien, et al."' reported that only 5.6% of
bands were explanted in a 10-year follow-up study of 714 pa-
tients and that the need for revision decreased as the tech-
nique evolved, with a 40% revision rate for proximal gastric
enlargements during the first 10 years and a revision rate of
only 6.4% during the last 5 years. In the present study, we inves-
tigated the incidences, types, and causes of AGB explantation
over 10 years of clinical practice. In addition, we evaluated
morbidities associated with explantation by different surgical
techniques.

MATERIALS AND METHODS

This retrospective review was conducted using prospectively
maintained data of patients that underwent AGB implanta-
tion and explantation by one surgeon (S.M.K.) at a single ter-
tiary center. Guidelines issued by the Asian Consensus Meet-
ing on Metabolic Surgery (2008, Trivandrum, India) regarding
BMI restriction for AGB implantation were followed in all cases
(http://www.acmoms.com/acmom_2008.html). Operations
were performed using the following bands: LAP-BAND® (Aller-
gan, Irvine, CA, USA) with different modifications (9.75/10.0,
AP series), Swedish adjustable gastric band® (Obtech Medi-
cal, Baar, Switzerland), and Midband™ (MIDBAND, Medical
Innovation Development, Villeurbanne, France). The AGB
procedure was performed as described previously.’** In brief,
port positions included a 15-mm umbilical port for a camera
and two 5-mm ports (one in each subcostal area) for instru-
ments. A Nathanson liver retractor (Cook Medical, Queensland,
Australia) was inserted through a 5-mm skin incision in the
subxiphoid location and curved upward to retract the left he-
patic lobe. In all cases, a pars flaccida dissection technique
was used, whereby entry into the lesser sac was avoided by
placing the band suprabursally around gastric vessels and fat
instead of close to the gastric wall. Two or three gastrogastric
2-0 Ethibond sutures (Ethicon Inc., Somerville, NJ, USA) were
inserted, and tubing was exteriorized and fixed to the port,
which was sutured in place on anterior abdominal fascia.

The band was not inflated at band placement completion
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and left deflated for 4-6 weeks, when it was incrementally in-
flated over 3-4 sessions under radioscopic control in a radiology
suite. Subsequently, depending on body weight changes, food
portion sizes, and hunger, small volume adjustments were per-
formed without barium swallow (usually, 0.1-0.3 mL saline
was added or removed). A barium swallow test or gastroscopy
was performed whenever there was clinical suspicion of a
complication, such as slippage or erosion (incapacitating vom-
iting, reflux, epigastric pain). Upper GI barium swallow findings
were classified as previously described,'* Gastroscopic findings
of reflux esophagitis were classified using the modified Los
Angeles classification system." Degree of band migration was
classified based on gastroscopy findings as described below by
Nocca, et al.'® We assigned patients that required (or requested)
AGB explantation to one of three groups based on clinical
judgment.

- Slippage (SL): the SL group consisted of patients diagnosed
to have acute or chronic slippage with an abnormal phi angle
by upper GI barium swallow study not corrected by completely
deflating the band.

- Band Erosion (BE): the BE group consisted of patients with
moderate to severe symptoms attributable to intragastric band
migration by endoscopy or infection of the band system by ab-
dominal CT.

- Intolerance (IT): the IT group consisted of patients exhibit-
ing functional or psychologic intolerance. Functional intoler-
ance was defined as partial or total food intolerance.

Usually these patients had moderate to severe esophagitis
(LA grade >B) by gastroscopy or pouch/esophageal dilatation
by upper GI without definite evidence of slippage or erosion.
Psychologic intolerance was defined when proper band adjust-
ment was not possible because the patient was concerned that
they could not tolerate band tightening. These patients often
requested AGB explantation for fear of future complications
but had no sign or symptom of esophagitis, and radiologic stud-
ies revealed normal pouch/esophagus morphology without
evidence of slippage or band erosion. Patients that underwent
band to band revision, that is, removal and immediate replace-
ment, were not included in the present study, because we con-
sidered the latter patients, maintaining their weight loss with
in situ band, were different from the patients having AGB ex-
planation

When the extragastric approach for AGB explantation was
performed in the BE group, three steps were performed to en-
sure safe closure of gastric perforation after explantation,'” as
follows: 1) primary repair using absorbable suture materials,
for which an interrupted suture was used to close the defect;
2) omental plugging involving fashioning of segmented vas-
cularized omentum and its gentle insertion through the tun-
nel leading into the stomach that is usually left after band ex-
traction and fixing in place by placing multiple sutures through
a relatively healthy gastric wall; 3) drainage catheter insertion
involving subphrenic Jackson-Pratt (JP) drain insertion through
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a left subcostal incision. Transgastric AGB explantation was
performed via short gastrotomy and intragastric division of the
eroded AGB with laparoscopic scissors. Gastrotomy was dou-
bly closed with 2-0 Vicryls. A JP drain was also inserted onto
the repaired gastrotomy. Endoscopic removal was performed
for Nocca grade II, III BE patients under conscious sedation in
an endoscopy suite. A gastric band cutter device (GBC; AMI,
GmbH, Goétzis, Switzerland) was used for the removal. Port and
remaining tubes were removed under local anesthesia. In SL
and IT groups, we simply cut and removed AGB after minimal
capsular dissection around the band. Perioperative complica-
tions recorded after AGB explantation were graded using the
Clavien-Dindo classification of surgical complications.'

Data were gathered from hospital medical records, postop-
erative visit findings, telephone interviews or e-mail responses,
and in-office evaluations performed by the authors. Annual
incidences and patterns of AGB implantation and explanta-
tion were analyzed. Demographic and anthropometric data,
duration of having an AGB in situ, operative times, hospital
stays, operative approaches, and morbidities in the SL, BE, and
IT groups were compared. We also evaluated complications of
BE with respect to surgical approach. Data were analyzed us-
ing SPSS ver. 11.5 (SPSS Inc., Chicago, IL, USA). Continuous
variables are presented as meantstandard deviation and
compared using one-way ANOVA test for independent sam-
ples. Categorical variables are described using frequency dis-
tributions and presented as frequencies (%). Categorical vari-
ables were compared using Pearson’s Chi-squared or Fisher’s
exact test as appropriate. All tests were two-tailed, and statisti-

Ten-Year Experience with AGB Explantation

cal significance was accepted for p<0.05. The study was ap-
proved beforehand by the institutional review boards of Ga-
chon University College of Medicine (GCIRB 2018-388).

RESULTS

Incidences and patterns of AGB explantation (n=99)
Between January 2009 and October 2018, 267 patients under-
went primary AGB implantation at Gachon University Gil Medi-
cal Center, and of these 267 patients, 99 (37.1%) underwent AGB
explantation. Four (1.6%) patients were lost to follow up, and
their statuses were unknown at the time of writing. 164 (61.4%)
patients had a band in situ. Band to band revision was per-
formed in 9 of these 164 patients (three cases of AGB change
due to system leaks and six cases of AGB explantation/imme-
diate replacement due to acute or chronic slippage) (Fig. 1).
Numbers of primary AGB implantation peaked in 2012 and
then began to decline. Numbers of patients that underwent
AGB explantation or conversion increased annually over the
10-year study period, and in 2015, the number of AGB explan-
tation procedures started to exceed the number of implanta-
tions (Fig. 2). Mean band times in situ (months) in the SL, BE,
and IT groups were 45.1+28.0, 39.4+24.3, and 51.2+22.7, re-
spectively. AGB explantation occurred earlier in the BE group
than in the other two groups, and AGB explantation of the IT
group occurred later than in the other two groups, although it
was not statistically significant (p=0.085) (Table 1, Fig. 3)

Total number of patient

(n=267)
Band in situ A/V\>
(n=164) AGB explantation Followup loss,
,,,,,,,,,,,,,,,,,,,,,,,,,,, not known current status
Band to band revision (n=9) (n=09) (n=4)
=port/tube leak (n=3)
+slippage (n=6) /\
A
SL BE IT
(n=13) (n=39) (n=47)
A \ l Y Y
Concurrent Isolated AGB explantation Concurrent
AGB explantation+LSG (n=82) AGB explantation+LSG
(n=1) SLi=12, BEi=39, ITi=31 (n=16)

\4

Revisional LSG
(n=12)

Fig. 1. Flow chart showing the management of adjustable gastric band (AGB) patients (n=267). The patients in the grey rectangle indicate those who are
involved in this study. SL, slippage group; BE, band erosion group; IT, intolerance group; LSG, laparoscopic sleeve gastrectomy; SLi, isolated AGB explan-
tation due to slippage; BEi, isolated AGB explantation due to band erosion; ITi, isolated AGB explantation due to intolerance.
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Annual case numbers of AGB implantation/explantation (n=267/99)
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Fig. 2. Annual incidences and trends of adjustable gastric band (AGB) implantation/explantations over the study period.

Table 1. Demographic and Anthropometric Data of the Patients at Time of Band Explantation (n=99)

Total (n=99) SL group (n=13) BE group (n=39) IT group (n=47) pvalue
Age (yr) 37.1+9.4 39.8+10.2 35.8£8.1 37.4+10.1 0.388
Gender (n, %) 0.274
Female 86 (86.9) 13(100) 34(87.2) 39(83.0)
Male 13(13.1) 0(0) 5(12.8) 8(17.0)
BMI (kg/m?) 29.316.9 249151 28.0+6.1 31.6+7.1 0.002
%EBMIL 58.3+48.3 7461455 79.71£40.3 36.1£46.0 <0.001
% TWL 16.5+14.0 20.7+155 2471120 8.5110.6 <0.001
ASA (n, %) 0.649
| 53(63.5) 8(61.5) 22 (56.4) 23(48.9)
Il 46 (46.5) 5(38.5) 17 (43.6) 24 (51.1)
Follow-up (mon)* 4571245 4514+28.0 3944243 51.2£22.7 0.085

SL, slippage; BE, band erasion; IT, intolerance; BMI, body mass index; ASA, the American Society of Anesthesiologists physical status classification system.

Continuous variables are expressed as meanstandard deviation or n (%) unless otherwise indicated. ‘%EBMIL means ‘% excess BMI loss=[(BMI at band implanta-
tion—BMI at band explantation)/(BMI at band implantation—23)]x100". “%TWL means ‘%Total weight loss=% of weight loss at band explantation compared with
weight at band implantation’. ‘I’ means ‘normal healthy patient’. ‘Il” means ‘mild systemic disease [e.g., current smoker, social alcohol drinker, pregnancy, obesity

(30<BMI<40), well-controlled diabetes mellitus/hypertension, mild lung disease].

*Time from band implantation to explantation.

Demographic and anthropometric data of patients
that underwent AGB explantation according to
primary indication (n=99)

For 99 patients that underwent AGB explantation, 13 (13.1%),
39 (39.4), and 47 (47.5%) were assigned to the SL, BE, and IT
groups, respectively. Mean ages of patients in these groups
were 39.8+10.2, 35.8+8.1, and 37.4+10.1, respectively (p=0.388),

https://doi.org/10.3349/ym;.2019.60.8.782

and numbers (%) of females were 13 (100%), 34 (87.2%), and 39
(83.0%), respectively (p=0.274). Mean BMIs (kg/m?) at AGB
removal in the SL, BE, and IT groups were 24.9+5.1, 28.0£6.1,
and 31.6+7.1 (p=0.002); mean %EBMIL values were 74.6+45.5,
79.7+40.3, and 36.1+46.0, respectively (p<0.001); mean %TWL
values were 20.7+15.5, 24.7+12.0, and 8.5+10.6, respectively
(p<0.001), and numbers (%) of the American Society of Anes-
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Annual case numbers of AGB emplantation according to the etiology (n=99)

16
141
12f =
2 0f —
3
2 - _
(=8
5 8
E
= 6+
4,
Zﬂ I r
a0 2011 2012 2013 2014 2015 2016 2017 2018
WSl 0 0 3 1 0 4 2 2
CIBE 2 5 9 2 7 9 3 0 2
o 0 0 0 1 7 12 2 15 10

Fig. 3. Annual case numbers of adjustable gastric band (AGB) explantation according to etiology (n=99). SL, slippage group; BE, band erosion group; IT,

intolerance group.

thesiologists physical status classification system class II pa-
tients were 5 (38.5%), 17 (43.6%), and 24 (51.1%), respectively
(p=0.649) (Table 1).

Perioperative data of patients that underwent isolated
AGB explantation (n=82)

Isolated AGB explantation was performed for slippage (SLi,
n=12), band erosion (BEi, n=39), or intolerance (ITi, n=31).
Mean operative times required for explantation (min) in these
groups were 53.3+19.8, 139.1+72.3, and 62.1+18.4, respectively
(p<0.001), and mean postoperative hospital stays were 0.9+0.7,
6.5+12.0, and 0.8+0.8 days, respectively (p=0.011). In SLi and
ITi groups, explantation was performed in all patients using
the extragastric approach. In the BEi group (n=39), an extra-
gastric approach was used in 22 (56.4%) patients, a transgas-
tric approach in 9 (23.1%), and an endoscopic approach in 8
(20.5%) (p<0.001). The numbers (%) of patients that experi-
enced a surgical complication (Clavien-Dindo class >1) imme-
diately after AGB explantation in the SLi, BEi, and ITi groups
were 0 (0.0%), 24 (61.5%), and 3 (9.7%), respectively (p<0.001).
In the BEi group, four patients (4/39, 10.3%) underwent reop-
eration after AGB explantation, two underwent re-laparosco-
py for an intra-abdominal abscess, one patient underwent
laparotomy for a huge intra-abdominal abscess, and one un-
derwent laparotomy for intragastric bleeding after endoscopic
AGB removal. For 2 patients, percutaneous drainage (PCD)
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insertion was required to drain an intra-abdominal abscess
(Tables 2 and 3).

DISCUSSION

Using a database at a single academic center, we examined
the prevalences of AGB implantation and explantation by a
single surgeon over a 10-year period. A steady increase in the
popularity of AGB implantation was observed between 2009
and 2012, followed by a steady decline. In addition, we found
that the number of AGB explantations increased annually from
2010, and that in 2015, the number of explantations exceeded
that of implantations.

AGB is still advertised as “being designed for long-term use
and to be reversed or removed if desired” However, during our
initial 10 years of experience, we found that 37.1% of bands
had to be removed for slippage, erosion, or finally intolerance.
Given that the number of AGB implantations is dramatically
decreasing, but the number of explantations is increasing, it
seems likely that the number of explantations will far exceed the
number implantations in the near future. These findings and
trends demonstrate AGB should no longer be considered ade-
quate for long-term use. Furthermore, none of our 47 patients
of band intolerance desired AGB explantation, but band re-
moval was necessary due to incapacitating symptoms associ-

https://doi.org/10.3349/ymj.2019.60.8.782
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Table 2. Perioperative Data of Patients that Underwent Isolated AGB Explantation (n=82)

Total (n=82) SLi group (n=12) BEi group (n=39) ITi group (n=31) pvalue
OP time (min)* 97.4£65.1 53.3+£19.8 139.1£72.3 62.1£18.4 <0.001
Min 30 30 40 30
Max 355 100 355 105
LOS (day) 35487 0.9+0.7 6.5+12.0 0.8+038 0.011
Min 0 0 0 0
Max 75 2 75 4
Method of removal (n, %) <0.001
Extragastric 65(79.3) 12(100.0) 22 (56.4) 31(100.0)
Transgastric 9(11.0) 0(0.0) 9(23.1) 0(0.0)
Endogastric 8(9.8) 0(0.0) 8(20.5) 0(0.0)
Morbidities (n, %)
Complication 27 (32.9) 0(0.0) 24.(61.5) 3(9.7) <0.001
Reoperation 4(4.9) 0(0.0) 4(10.3) 0(0.0) 0.098
Clavien classification (n, %) <0.001
0 55(67.1) 12(100.0) 15(38.5) 28(90.3)
1 21(25.6) 0(0.0) 18 (46.2)° 3(9.7¢
2 0(0.0) 0(0.0) 0(0.0) 0(0.0)
3a 1(1.2) 0(0.0) 1(2.6)! 0(0.0)
3b 3(3.7) 0(0.0) 3(7.7) 0(0.0)
4 2(2.4) 0(0.0) 2(5.1) 0(0.0)
5 0(0.0) 0(0.0) 0(0.0) 0(0.0)

SLi, isolated adjustable gastric band (AGB) explantation due to slippage; BEi, isolated AGB explantation due to band erosion; ITi, Isolated AGB explantation due to
intolerance; OP, operation time; LOS, postoperative length of hospital stay; Extragastric, laparoscopic extragastric removal; Transgastric, laparoscopic transgastric

removal; Endogastric, endoscopic removal.

Values are presented as mean®standard deviation or n (%) unless otherwise indicated.
*Operation time required for band explantation; 'Intra-abdominal abscess, re-laparoscopy (n=2), laparotomy (n=1); *Septic shock (n=1), hemorrhagic shock (n=1}:
both required intensive care unit admission; *Antipyretics used for recurrent spiking fever (>38.0°C). lntra-abdominal abscess, percutaneous drainage insertion (n=1).

ated with band adjustment and suboptimal weight loss. As far
as reversibility is concerned, AGB explantation is not without
risks. In particular, we found explantation of an eroded gastric
band to be associated with longer postoperative hospital stay
(6.5+12.0 days), a high serious morbidity rate (Clavien 3a, 3b
in 10.3%), and a high percentage of intensive care unit admis-
sions (Clavien 4 in 5.1%). Other studies have similarly shown
that AGB revision or explantation procedures are associated
with higher rates of morbidity than primary AGB implanta-
tion."**! In the present study, the incidence of severe morbidities
associated with AGB explantation was higher than in other
similar studies, which we believe was because half of the seri-
ous complications encountered in the present study occurred
during the initial period (2010-2011), when our experience
with eroded AGB explantation was not sufficient."”

We observed that AGB implantation peaked in 2012 and that
this was followed by a dramatic decline over subsequent years.
The reason for this decline is likely to be multifactorial and to
include the introduction and increasing use of SG for the
treatment of morbid obesity* and the late complications (e.g.,
slippage, erosion, and intolerance) associated with AGB. Fur-
thermore, the death of a celebrity after AGB surgery was well
publicized in 2013 and 2014 in our country, and up until that

https://doi.org/10.3349/ym;.2019.60.8.782

time, the incidence of AGB implantation was far greater than that
of SG or gastric bypass. Overall, the better outcomes achieved by
SG in terms of weight loss and morbidity have contributed to
its popularity and accelerated the decline in AGB surgery over
recent years. Today, SG is the dominant procedure (43.6%) in
our country, followed by gastric bypass surgery (13.5%).>
Slippage and erosion are typical major long-term complica-
tions of AGB and require band explantation.'® However, in the
present study, the most common indication for band explan-
tation was band intolerance (47.5%, 47/99), which was followed
by band erosion (39.4%, 39/99) and slippage (13.1%, 11/99).
Our practice started in 2009, and thus, it post-dated the era of
perigastric AGB implantation, which is known to be associat-
ed with a high band slippage rate.* Furthermore, we do not
recommend AGB removal in all cases of band slippage: we
have adopted a protocol of complete band deflation, followed
by gradual inflation or removal and immediate replacement.'*
During the early study period, band erosion was the main rea-
son for AGB removal (Fig. 3), although subsequent improve-
ments in surgical techniques and postoperative care probably
changed this situation. However, in the present study, this ob-
servation lacked significance due to the low number of BE pa-
tients. The mean times for maintaining the band in situ in the
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Table 3. Perioperative Complications (Clavien-Dindo) Encountered after
Isolated AGB Explantation in Band Erosion Group (BEi) according to Sur-
gical Approaches (n=39) (p=0.019)

Clavien Method Total
Extrag Transg Endog
0 7 1 7 15
% within Clavien 46.7 6.7 46.7 100.0
% within method 318 1.1 87.5 385
% of total 17.9 26 17.9 385
1 11 7 0 18
% within Clavien 61.1 389 0.0 100.0
% within method 50.0 778 0.0 46.2
% of total 28.2 179 0.0 46.2
3 3* 1" 0 4
9% within Clavien 75.0 25.0 0.0 100.0
% within method 13.6 1.1 0.0 10.3
% of total 17 26 0.0 10.3
4 1* 0 18 2
9% within Clavien 50.0 0.0 50.0 100.0
% within method 45 0.0 125 5.1
% of total 26 0.0 26 5.1
Total 22 9 8 39
% within Clavien 56.4 23.1 20.5 100.0
% within method 100.0 100.0 100.0 100.0
% of total 56.4 23.1 205 100.0

AGB, adjustable gastric band; Extrag, extragastric approach; Transg, trans-
gastric approach; Endog, endogastric approach.

*Intra-abdominal abscess: Clavien 3a [n=1, percutaneous drainage (PCD)}+
Clavien 3b (n=2, re-laparoscopy); 'Intra-abdominal abscess: Clavien 3b (n=1,
laparotomy); *Intra-abdominal abscess: Clavien 4 [n=1, PCD, intensive care
unit (ICU) admission]; *Hemorrhagic shock after endoscopic removal: Clavien
4 (n=1, laparotomy, ICU admission).

SL, BE, and IT groups were 45.1+28.0, 39.4+24.3, and 51.2+22.7
months, respectively. Furthermore, AGB removal in the IT
group tended to occur later than in the other two groups (p=
0.085). This means that even if AGB patients “overcome” slip-
page or erosion in the short-term, many are still at risk of de-
veloping intolerance in the long-term. Based on these results,
the number of patients with band intolerance will increase
with follow-up duration. Lastly, due to the increased popularity
of SG, many patient with band intolerance request AGB remov-
al with concurrent SG. In fact, around a third of patients (16/47)
in the intolerance group underwent concurrent surgery (Fig.
1), mainly during the period 2014-2018. Thus, had it not been
for the higher efficacy and increased popularity of other surgi-
cal techniques like SG, many patients in our IT group would
maintain their bands in situ with conservative management.
In the present study, severe complications after band ex-
plantation happened mainly in the BE group (Table 2). In ret-
rospect, we admit that this phenomenon was related to inex-
perience and the method used to remove eroded AGBs. The
fibrous capsule around an eroded band is actually ‘unhealthy’
phlegmonous tissue. Thus, after band removal, closure of the
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remaining gastric perforation is difficult, and repaired gastros-
tomies are more prone to leakage and breakdown. In this re-
gard, transgastric removal, which is a laparoscopic gastrostomy
with intraluminal division and eroded band removal, appears a
more relevant procedure. In our study, the majority of mild
complications (Clavien 1) were due to a postoperative spiking
fever of a duration of 2-3 days (Table 2). In our experience, post-
operative fever after eroded gastric band removal is common,
and is probably due to minor leakage through the repaired
gastrotomy or contamination of the operative field during in-
fected band removal. Although antipyretic/antibiotic-based
conservative treatment is sufficient in these patients, we en-
countered five cases of intra-abdominal abscess requiring fur-
ther procedures (two PCD insertions and three reoperations
for wash out and drainage). Recent reports indicate endoscop-
ic removal of the eroded band is feasible. Ten of our patients
underwent endoscopic removal, which was successful in 7 pa-
tients, which is in-line with success rates reported in other se-
ries.®* In one of the other 3 patients, contrary to endoscopic
findings, band migration was not sufficient for removal, and
therefore, we could not hook the band with wire. In another,
the procedure was abandoned because after hooking the band,
the wire broke instead of the band. Both of these patients un-
derwent laparoscopic removal. In the remaining patient, after
successful endoscopic removal, reoperation was performed
for delayed intragastric bleeding. Our experiences of a small
number of patients caution that endoscopic removal should
be tried only for Nocca stage III patients with a band (includ-
ing band buckle) exhibiting near total intragastric migration.
After successful endoscopic removal, patients should be moni-
tored overnight for possible delayed bleeding. Notably, during
the migration of an eroded band, small branches of the left
gastric artery can also be eroded, and these represent potential
sources of massive bleeding after band removal, because the
band can act as a tamponade. A case of this type was reported
during the laparoscopic removal of an eroded band.*

Our study has several limitations that deserve mention. First,
it is limited by its retrospective nature, by a relatively small co-
hort, with by a follow-up of <10 years. It has been suggested in
more long-term studies that the earlier reported high frequen-
cies of late adverse events have reduced markedly.'*' However,
we believe that this study is the first and largest study from an
academic center dealing with AGB in Korea. Second, we in-
cluded patients that underwent AGB implantation during our
learning period, which may have adversely affected incidences
of severe complications. However, one of our aims was to pres-
ent with transparency our experiences of 10 years of clinical
practice with AGB. Lastly, unlike the definitions of slippage or
erosion, the definition of intolerance was rather arbitrary. Al-
though we defined intolerance as a sum of functional and psy-
chologic intolerance as determined by an upper GI swallow
study and gastroscopy, patients were very heterogenous in
terms of amount of weight loss, food tolerance, amount of sa-
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line within the band, symptoms of esophagitis, and morpholo-
gies of distal esophagus or pouch superior to bands. Similar
phenomena have been discussed in the literature.*>** However,
from the clinical point of view, intolerance can be safely defined
as “a non-slippage and non-erosion long complication of
AGB!” Based on our clinical experience, many patients having
intolerance (unlike slippage) have symptoms with inflated
band. However, for fear of gaining weight, they are prone to re-
fuse too much deflation or later removal.

In conclusion, during 10 years of clinical practice, 37.1% of
our patients underwent AGB explantation. The most common
indication for band explantation was band intolerance, and
this was followed by band erosion and slippage. Intra-abdom-
inal abscess and intragastric bleeding were rare, but serious
complications encountered after eroded gastric band removal.
Although the results of our study do not discourage AGB use,
potential candidates should be informed of the long-term high
risk of the need for band explantation and its associated mor-
bidities.
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