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Abstract

Background Significant controversy exists regarding the indications and outcomes after laparoscopic adjustable gastric
banding (LAGB) conversions to laparoscopic sleeve gastrectomy (LSG).

Aim To comprehensively determine the long-term outcomes of sleeve gastrectomy as a revisional procedure after LAGB
across a range of measures and determine predictors of outcomes.

Methods Six hundred revision LSG (RLSG) and 1200 controls (primary LSG (PLSG)) were included. Patient demograph-
ics, complications, follow-up, and patient-completed questionnaires were collected.

Results RLSG vs controls; females 87% vs 78.8%, age 45+19.4 vs 40.6+10.6 years, p=0.561; baseline weight 119.7 +26.2
vs 120.6 £26.5 kg p=0.961) Follow-up was 87% vs 89.3%. Weight loss in RLSG at 5 years, 22.9% vs 29.6% TBWL, p=0.001,
10 years: 19.5% vs 27% TBWL, p=0.001. RLSG had more complications (4.8 vs 2.0% RR 2.4, p=0.001), re-admissions (4.3 vs
2.4% RR 1.8, p=0.012), staple line leaks (2.5 vs 0.9%, p=0.003). Eroded bands and baseline weight were independent predictors
of complications after RLSG. Long-term re-operation rate was 7.3% for RLSG compared to 3.2% in controls. Severe oesophageal
dysmotility predicted poor weight loss. RLSG reported lower quality of life scores (SF-12 physical component scores 75.9 vs
88%, p=0.001), satisfaction (69 vs 93%, p=0.001) and more frequent regurgitation (58% vs 42%, p=0.034).

Conclusion RLSG provides long-term weight loss, although peri-operative complications are significantly elevated compared
to PLSG. Longer-term re-operation rates are elevated compared to PLSG. Four variables predicted worse outcomes: eroded

band, multiple prior bands, severe oesophageal dysmotility and elevated baseline weight.
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Key Points

o Long-term weight loss, patient satisfaction and maintenance in
follow-up with revisional sleeve gastrectomy are moderate, although
substantially lower than seen following a primary procedure.

o Peri-operative morbidity is approximately 5%, but significantly
higher than with primary LSG.

o Revisional sleeve gastrectomy is associated with significantly higher
rates of weight loss failure and bothersome adverse symptoms.

e There is a substantial (30%) long-term re-operation risk versus
10% with primary procedures.

o Stratification by anatomical and physiological status of the band, based
on gastroscopy, barium swallow and selective use of high-resolution
manometry, is a highly valuable adjunct which predicts outcomes.

o Those with (1) band erosion, (2) multiple band procedures,

(3) significant oesophageal dysfunction and (4) elevated

baseline weight have a markedly elevated risk of peri-operative
complications and long-term re-operation.

o [ eak rates with eroded gastric bands are excessive and should
preclude LSG.

Extended author information available on the last page of the article
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Introduction

Revisional bariatric surgical procedures now represent
10-30% of all procedures performed globally [1-3]. Revi-
sional procedures are technically more challenging than pri-
mary procedures; indications are poorly defined, and there
are few long-term outcome data [4—6]. Registry data suggest
a significantly higher complication rate [3].

Laparoscopic adjustable gastric banding (LAGB) was
a widely used bariatric procedure. Long-term studies have
shown durable weight loss; however, the long-term follow-
up of patients after LAGB has proven to be demanding [7].
Proximal pouch dilatation (40-50%) as well as weight loss
failure or regain (10-18%) are frequent causes for interven-
tion or reoperation [7—10]. Laparoscopic sleeve gastrectomy
(LSG) is now the most popular bariatric procedure globally
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[11] and can be used as a conversion surgery following com-
plications of LAGB.

Previous studies reporting on conversion of LAGB to
LSG have reported less favourable weight loss in revisional
LSG compared to primary LSG, with higher revision rates
[12, 13]. The results of these studies were limited by the
small number of subjects and have not reported on the
patient experience. Whilst complications following LAGB
can be objectively classified based on anatomy and specific
aspects of oesophageal motility (CORE classification) [14,
15], no previous studies have stratified outcomes of LSG
following LAGB based on this objective anatomical or
physiological classification of the indication for conversion.

We primarily aimed to report the peri-operative morbid-
ity, long-term weight loss and re-operation risk of LSG per-
formed as a revisional procedure after LAGB. Secondarily,
we aimed to report on a broad range of outcome measures.
Additionally, as a sub-group analysis, we sought to deter-
mine whether indication for surgery based on anatomical
and physiological status significantly affected key outcomes.

Methods
Study Design

We conducted a retrospective analysis of prospectively col-
lected data collected from 2006 to 2021 on the outcomes of
LSG patients after LAGB (revisional LSG (RLSG)) comparing

Laparoscopic
Sleeve
Gastrectomy
(LSG) patients
(n=1800)

——

Data
sources

outcomes to those of primary LSG (PLSG) patients (controls).
Data was collated in a single Microsoft Access™ 2019 data-
base (Microsoft Corporation, Redmond, WA, USA) housed in
a university department of surgery. Additionally, data linkages
with The National Bariatric Surgery Registry (BSR) were con-
ducted. Figure 1 outlines the study design. A 1:2 analysis of
RLSG and controls were performed based on age, gender, pre-
operative weight and BMI. Patients were further categorised
into indications for RLSG based on the CORE classification
for LAGB complications [15].

Patient Selection

Conversion of LAGB to LSG was performed for patients
who had weight regain, adverse symptoms or complications
of LAGB. Gastroscopy and liquid contrast barium swallows
were performed on all patients seeking conversion of LAGB
to LSG to identify proximal pouch dilatation, oesophageal
dilatation, prosthetic slippage and erosion into the stomach.
High-resolution manometry was performed when there was
doubt about the function of the oesophagus [16, 17] (Fig. 2).
Any identified complication of the LAGB was classified
according to the CORE classification [14].

Surgical Details
Conversion of LAGB to LSG was undertaken as either a

single-stage or two-stage procedure. Single-stage proce-
dures were attempted if gastroscopy, barium swallow and

Primary LSG
(n=1200)

Revision LSG
(n=600)

' ‘

Y

Locally y ! The National
maintained Hospital patient Bariatric
bariatric surgery records Surgery
databases Registry (BSR)
l y y y
Pre-op Peri-op Hospital - Patient- .
" Weight Note: There were no
baselme_ out;:(r‘nes resource o repo_rted } questionnaire data
demographics complications use experience collected from the BSR

Fig. 1 Flow chart of study
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manometry confirmed less than 4 cm of axial separation of
the lower oesophageal sphincter (LOS) and LAGB along
with four intra-operative factors (Table 1). Any score of III
across one of five intra-operative domains or presence of
band infection or erosion precluded single-stage conversion.
If there were two or more domains scoring greater than II,
single-stage was considered contra-indicated. RLSG was
performed 3 months after removal of LAGB in two-stage
procedures.

Supplementary Fig. 1 demonstrates intra-operative
images of sleeve gastrectomy demonstrating the four intra-
operative factors.

Sleeve Gastrectomy Technique
The technique was similar to that performed in PLSG [18].

For single-stage conversions, following establishment of
pneumoperitoneum, the LAGB was removed by dividing

a
Gastric
band Gastric
- band

Incisura

Antrum

Fig.2 Revisional sleeve gastrectomy. a Appearance of a normally
positioned LAGB on a barium swallow. b Barium swallow images
demonstrating pouch dilatations above the band, pooling of contrast
above the band with poor emptying of pouch. ¢ Appearance of sleeve

@ Springer

the band lateral to the buckle, the gastro-gastric tunnel was
dissected, and the stomach fully unfolded. Capsules from the
band and gastro-gastric plication sutures were removed to
allow for optimal staple line formation. Further adhesioly-
sis to restore the stomach to the anatomical orientation was
performed as required. Once normal anatomy was restored
the LSG proceeded.

The stomach was then mobilised along the greater curva-
ture with exposure of the left crus and hiatus, ensuring the
posterior capsule was dissected free of the left crus. Small to
medium hiatus hernia were identified, reduced and primarily
repaired with non-absorbable sutures. A tubularised stomach
along the lesser curvature was created over a 36-French bougie
by performing a longitudinal resection of fundus, corpus and
antrum using laparoscopic linear-cutting staplers. The staple
line commenced distally approximately 4 cm from the pylorus
and ended proximally about 1 cm lateral to the cardia [18].

The two major types of staplers used were Ethicon Ech-
elon™ Stapler-Echelon Flex™ Stapler with GST reloads

Incisura

UES{

/ Capsule excised

Proximal compartment
(vertical)

gastrectomy on a barium swallow. d Schematic representation of
sleeve gastrectomy. e Intraoperative image of a sleeve gastrectomy. f
Manometric image post revisional sleeve gastrectomy, with impaired
lower oesophageal sphincter relaxation



3725

Obesity Surgery (2023) 33:3722-3739

paurioyaad seam uoIsIaal pagess-om) pauueld & pue YSLI ySIy PAISPISUOD Sem SI0)0B 9S3Y) JO QUO JO dUISAI]

[BULIOUqE 9q 0} PIISPISUOD SEA PINY JO SOBI} B JO US|

Kwojeue o1nses [eWIOU JO UOTRIO)SAT
0) 9[qeUAWE JOU [ouun) d1nse3-onses snoradrd
woIj [[em dL1ses Jo Sulp[of ur Jueoyrugrg
[eaowax
[eo131ns 0} sjqeuswe jou Aemyed Surjde)s
POPUUI UTYIIM PIPPIQUID STIQIP SAISSIIXH
yonod o3re[ e Sururiof juowred
-woo o1sed [ewrxoid Jo uoneIe[Ip JUBOYIUIIS
SISOIqQU/SULLIRDS [l
-nwenur A[renusjod pue ojqeredasur Yim [rem
o11se3 YOIy A[OAISSO0X YO AIIZaur [fem
oL1se3 JO uonenualie JUBdOYIUSIS Y)IM [[BM UIY ],

[ue<

(qr 'S1g) suqap
POOJ pros Twas pInbif Jo owWN[oA 93TB[—IAS

wo 4 <

Awojeue d11)sLS [RULIOU JO
UOTBIOISAI 0) A[qRUIWE [dUUN] JLISeT-0Msed
Q) woIj [[em dLses Jo SuIp[oJ ur JOuTjN

[eAOWAI [eOISINS 0} J[qRUIWE
Kemyjed Surjdels popusjur 3uore SLIGIp I[QISIA

juounredwod
ownsed [ewrxoxd paje[Ip Yiim UONIOISIP JOUTA

UOISIOXd 0} d[qrUIWE
q[nsdes Jo 1oAe] UIY) YIIM SSOUNIIY) AJRISPOIA

(Tur z—1) doe1],

juosaxd 10N

wo >

[rem o1nses Jo Surpjoj ur oN

Kemyyed
Surjde)s papusjur Suofe SLIGAp I[qQISIA ON

UOTIOISIP ON

SIS0IqYy
/3uLLIess JueoyIugIs ynoyiim Ajenb poon

[ewTuTjy

Juosaxd 10N

juasaxd JoN
93eys 9[3uIs 10J [qeINS JON

INOJuod oelIng

([eLIojEW QININS POPPIQUIA "3°T) SLIGAP dIBJING

[1em o1nses jo adeys

[rem o1nses jo Ajrend)
pueq punore pIg/ewapI0
s10)oe} 2AnRIodo-BNUY

yonod ownsed
PAIEJIP [EIINOWWASE J[QISTA B UIYIIM SISLIS

w3eayderp pue 19}
-ouryds [ea3eydosao 1omo] Jo uoneredss [BIXY

UONO9JUI IO UOISOIT pueyg
s10308] aAneIadoald

(111 opein) ,a3eIs-oM],

(I1 9pLID) 49T eIS-0M1/[SUIS

(1 ope1D) 93eIS-9[3UIS

UOISIAYY

s1030€J 2aneIado-enur pue aanerado-o1d :Aw03oo1)seS 9A9[S 0] UOISIOAUOD 3FL)S-0M) SNSIA J[SUIS JOJ BIISILIO pue WIII0S[e SUDew-uorsIodq | a|qeL

pringer

a's



3726

Obesity Surgery (2023) 33:3722-3739

(Ethicon Endo-Surgery, Inc., Cincinnati, OH, USA) and
Covidien Endo GIA™/Signia™ with Tri-Staple™ reloads
Technology (Covidien/Medtronic, Minneapolis, MN, USA).
During this study period, staple line buttress materials were
introduced and incorporated. Two main types of buttressing
materials were biocompatible glycolide copolymer buttress
(Seamguard®), W.L. Gore & Associates, Inc., Flagstaft, AZ,
and polyglycolic acid used in the Tri-Staple™ 2.0, Covidien/
Medtronic, Minneapolis, MN, USA.

Water soluble contrast swallow was performed on day 1
post-operative to assess the sleeve anatomy, liquid transit
and exclude early postoperative leaks. All patients under-
went a modified diet protocol of gradual transition from lig-
uid to semi-solid diet over 6 weeks post-operatively. Proton
pump inhibitor was prescribed for 4 weeks post-operative
and continued for 4 to 12 weeks. A normal diet was insti-
tuted after 6 weeks.

In a two-stage revision, any non-infected or eroded gastric
band system was removed in the initial stage, with unfold-
ing of the stomach and removal of sutures and band capsule
where feasible. In contrast, patients with band infection or
erosion will have the band system removed in the first stage
without removal of the gastric plication sutures or capsule
excision. This was aimed to minimise unnecessary dissec-
tion that may further disrupt the gastric wall defect and
impede healing. A subsequent contrast swallow study was
performed to confirm healing. Following an interval of at
least 3 months for recovery, a RLSG was performed using
the technique described above.

Follow-up

Patients were routinely followed up by the operating sur-
geon, bariatric physicians and dietitians. Our protocol aimed
to see patients at 4 weeks, 4 months and 12 months during
their first post-operative year. Follow-up then was aimed to
be yearly indefinitely. Patients were educated with dietary
counselling at each visit. This involved discussions with the
patient about chewing well (up to 20 times), avoiding eating
to the point of excessive fullness, portion size and texture
selection [19]. It was ensured that all staff seeing patients
endeavoured to provide that information, which was rein-
forced annually. Additionally, from 2016, a policy of routine
surveillance gastroscopies was adopted.

Outcome Measures
The following outcome measures were collated:
(1) Pre-operative baseline demographics

a. Weight and BMI
b. Previous band surgeries

@ Springer

c. Duration from LAGB to LSG
d. Indication for LAGB revision
e. One stage vs two stage procedure

(2) Peri-operative outcomes and complications
(3) Hospital resource use:

Length of postoperative hospital stay
Unplanned re-admissions
Unplanned return to theatre
Unplanned ICU admission
Re-operation rates

o a0 o

(4) Weight-loss outcomes

(5) Adverse symptoms

(6) Patient satisfaction with surgery
(7) Quality of life

Excess weight was defined as the difference between the
initial weight (weight at operation, kg) and ideal weight (kg)
(BMI 25 x height?).

Patients that had not been seen in 2.5 years or more were
classified as lost to follow-up. We selected the recorded
annual weight of the patients and rounded it to the closest
year of follow-up for our results.

Questionnaire Collection

A previously described self-reported questionnaire was
modified to assess LSG outcomes [20]. The questionnaire
used standardised symptom score scales to measure satiety
and frequency of adverse symptoms (dysphagia, heartburn
and regurgitation). Quality of life was scored using the Rand
SF-36 Health Survey [21]. Satisfaction with surgery was
measured on a scale of O (unsatisfied) to 10 (very satisfied).

Statistical Analysis

Continuous parametric variables were presented as means
and standard deviation, while non-parametric data were
presented as median and interquartile range (IQR). The
Mann-Whitney U test was used to compare non-para-
metric continuous variables, while categorical data were
analysed using the chi-square and Fisher’s exact tests and
presented as percentages. A two-sided p-value of 0.05
was considered statistically significant. Univariate binary
logistic regression was performed to identify the relation-
ship between each variable and the outcome. Any con-
founding variables were adjusted for in the multivariate
binary logistic regression model with stepwise backward
(Wald). To assess for colinearity in the regression model,
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Table 2 Ba:seline patient Variable Revision LSG Controls p-value
demographics

Number 600 1200

Age at operation (years) 45+19.4 44.6+16.6 0.561

Female gender (%) 87 78.8 0.132

Baseline weight (kg) 119.7+26.2 120.6 +26.5 0.961

Baseline BMI (kg/mz) 43.8+8.9 42.3+8.1 0.934

Excess weight (kg) 51.3+24 53.4+23.5 0.473

BMI>50, N (%) 123 (21%) 276 (23%) 0.865

Number of band revisions N (%)

N=0 431 (72%)

N=1 129 (22%)

N=2 42 (7%)

N=3 1(0.2%)

Band to sleeve conversion

One-stage 122 (20.3%)

Two-stage 472 (80%)

Indication for revision surgery

Eroded band 22 (3%)

Device failure- Leaking band 12 2%)

Transhiatal gastric enlargement 116 (19.3%)

Transhiatal oesophageal enlargement 201 (33.5%)

Pan oesophageal dilatation 34 (5.7%)

Anatomically normal (weight loss failure/ 218 (36.3%)

patient choice)

Student’s ¢ test for continuous data and the chi-squared test for categorical data, unless otherwise specified

we used the variance inflation factor (VIF) that identified
any correlation between the independent variables and
the strength of that correlation. Omnibus tests of model
coefficients were used to determine the overall model fit
and its statistical significance. Nagelkerke R2 method was
used to determine the variation in the model. Addition-
ally, survival curves were obtained with the Kaplan—Meier
estimate. Statistical analysis was performed using SPSS
version 28 (SPSS Inc., Chicago, IL, USA) and GraphPad
Prism version 9.1.2 (GraphPad Software, San Diego, CA,
USA).

Results
Baseline Characteristics

A total of 1800 patients were included in the study. The
RLSG group consisted of 600 patients, and the control group
consisted of 1200 PLSG patients. This data is summarised
in Table 2.

A subgroup analysis was conducted based on the clas-
sification of band complication and indication for RLSG.

1. Eroded bands

2. Focal luminal dilatation:

a. Gastric enlargements
b. Oesophageal enlargements

3. Pan oesophageal dilatation and severe oesophageal dys-
motility

4. Oesophageal dysfunction (dysmotility/hypersensitivity)—
with anatomically normally sited gastric band

Band removal was primarily due to weight loss failure
(36.3%). The median time between LAGB placement and
LSG was 91 (IQR 68) months, with 80% (n=472) con-
ducted as two-stage conversion procedures; 8/600 (1.3%)
conversions were open procedures.

The outcomes between one-stage and two-stage conver-
sions of LAGB to LSG are shown in supplementary Table 1.

Peri-operative Outcomes
Revision LSG Group

The median length of stay was significantly longer in RLSG
compared with the controls 3 (IQR 2) days vs 2 (IQR 2)

@ Springer
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Fig.3 Length of stay in revisional sleeve gastrectomy. a Median total
length of stay for admissions related to revisional LSG and controls.
b Median total length of stay for complications related to revisional
LSG and controls. ¢ Median total length of stay for sleeve leaks

days, p-value 0.001 (Fig. 3a). Furthermore, RLSG patients
with post-operative complications had a longer length of stay
4 (IQR 4) days vs 3 (IQR 2) days, p-value 0.001 (Fig. 3b).
Thirty-day complications, re-operations and re-admissions
rates are presented in Table 3. The RLSG group had overall
higher complications (4.8% vs 2.0% RR 2.4, p-value < 0.0001)
and re-admissions (4.3% vs 2.4% RR 1.8, p-value 0.012).
Compared to the control group, overall RLSG had more fre-
quent staple line leaks (0.9% vs 2.5% RR 1.8, p-value 0.011).
On average, the RLSG patients were diagnosed 9.5 +6.9 days
post-surgery. Leaks were diagnosed using water-based soluble
contrast (Gastrografin) swallows for 3/15 patients, with the
remaining patients diagnosed using Computer Tomography
(CT) scans with on-table contrast. The leak site was observed
at the proximal compartment of the sleeve in all patients. The
median length of stay for RLSG patients experiencing sleeve

@ Springer

between revisional LSG and controls. d Median total length of stay
for admissions related to indications for band revision; the symbol #
indicates significance between eroded band and all groups. Revisional
LSG (n=600) and controls (n=1200)

leaks was 22 (8-111) days. Thirty-three percent of patients
(n=15) were conservatively managed using antibiotics. Mul-
tiple interventions were performed in 6/15 RLSG patients.
Endoscopic, radiological and surgical management for the
more severe leaks are as follows: stents (n=4), glue (n=2),
endoscopic vacuum therapy (n=3), radiological drainage
(n=5) and surgical procedures (n="6).

Indications of LAGB Conversion (Eroded Bands and Pan
Oesophageal Dilatations)

Overall, the length of stay was significantly different
among the groups (p-value <0.001) (Fig. 3d). A total of
22 RLSG patients (3.7%) had prior eroded bands. The
time between band removal for erosion and RLSG was a
median of 1.2 years (0.6 to 12.7 years). Overall complication



Obesity Surgery (2023) 33:3722-3739

3729

Table 3 Comparison of
outcomes between revision
laparoscopic sleeve gastrectomy
and controls

Parameter Revision LSG Controls p-value”
n 600 1200

30-day peri-op outcomes

30-day mortality 1(0.2%) 0 0.333
30-day unplanned re-admission 26 (4.3%) 29 2.4%) 0.012
30-day return to theatre 9 (1.5%) 11 (0.9%) 0.266
30-day unplanned ICU admission 2 (0.3%) 3(0.3%) 0.999
Sleeve complications

Leak 15 (2.5%) 11 (0.9%) 0.011
Clavien Dindo classification

Grade 11 2 (0.3%) 5(0.4%) 0.999
Grade I1la 2 (0.3%) 3(0.2%) 0.999
Grade I1Ib 5(0.8%) 2 (0.1%) 0.044
Grade I'Va 5 (0.8%) 1 (0.08%) 0.110
Grade IVb 1(0.2%) 1 (0.08%) 0.097
Johari Radiological classification

la 0 1 (0.08%) 0.999
1b 1(0.2%) 1 (0.08%) 0.097
2a 3(0.5%) 3(0.2%) 0.999
2b 1(0.2%) 3(0.2%) 0.999
3a 5(0.8%) 1 (0.08%) 0.031
3b 5(0.8%) 2 (0.1%) 0.044
4 0 0

Stenosis 0 1 (0.08%) 0.999
Fistula 2 (0.3%) 1 (0.08%) 0.097
Thrombosis 3(0.5%) 5(0.4%) 0.725
Wound problems 4(0.7%) 3(0.2%) 0.108
Major bleed* 2 (0.3%) 4(0.3%) 0.688
Sepsis 3(0.5%) 1 (0.08%) 0.090
30-90 days post-op outcomes

30-90 day mortality 0 0

30-90 day unplanned re-admission 22 (3.7%) 3(0.2%) <0.0001
30-90 day return to theatre 2 (0.3%) 1 (0.08%) 0.091
30-90 day unplanned ICU admission 1(0.2%) 0 0.999
Sleeve complications

Leak 2 (0.3%) 3(0.2%) 0.721
Clavien Dindo classification

Grade II 0 0

Grade Illa 0 0

Grade I1Ib 1(0.2%) 0 0.999
Grade I'Va 1(0.2%) 0 0.999
Grade IVb 0 0

Johari Radiological classification

la 0 1 (0.08%) 0.999
1b 0 1 (0.08%) 0.999
2a 1(0.2%) 0 0.999
2b 1(0.2%) 0 0.999
3a 0 0

3b 0 0

4 0 0

Stenosis 0 0

Fistula 1(0.2%) 1 (0.08%) 0.097
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rates (65%, RR 31.8, p-value <0.0001) and readmission
rates (55%, RR 22.5, p-value <0.0001) were markedly
high in the eroded band patient group. They also had a
significantly longer length of stay than the other groups
(14.0 +26.8 days). Fifty percent of these patients experi-
enced sleeve leaks (n=11). Additionally, the time between
band removal for erosion and RSLG was further catego-
rised into three groups: early (<6 months), intermediate
(6—-12 months) and late (> 12 months). Those in the interme-
diate (100%, n=06) to late (80%, n=4) groups had a higher
percentage of patients experiencing leaks compared to those
in the early group (25%, n=1), p-value <0.0001. Other com-
plications included major bleeds (n=2), strictures (n=1),
dysphagia (n=4), nausea (n=2) and vomiting (n=2).
Those who were converted due to pan oesophageal dilata-
tions had higher complication (15% RR 6.9, p-value <0.0001)

and readmission rates (12% RR 4.9, p-value <0.0001) when
compared with the other CORE physiological groupings. The
following complications were noted: sleeve leak (n=4), stric-
ture (n=2), tachycardia (n=1), fever (n=1), bleed (n=1),
infected seroma (n=1) and wound dehiscence (n=1) leading
to a significantly longer length of hospital stay (3.9+2.4 vs
2.9 +2.1 days, p-value 0.025).

Predictors of Complications

Using multivariate regression analysis, only eroded bands,
number of band revisions and baseline weight were inde-
pendent predictors of complications after RLSG. The
adjusted odds of having a complication among eroded band
patients are 6.9-fold higher, and the odds are significant
(p-value 0.001, 95% CI: 2.5-18.9).

Table 3 (continued)

Parameter Revision LSG Controls p-value”
Thrombosis 0 1 (0.08%) 0.999
Wound problems 1(0.2%) 0 0.999
Major bleed* 0 0

Sepsis 1(0.2%) 0 0.999
> 90 days post-op outcomes

> 90 day mortality 0 0

> 90 day unplanned re-admission 4 (0.7%) 5 (0.4%) 0.509
> 90 day return to theatre 1(0.2%) 0 0.999
> 90 day unplanned ICU admission 0 0

Sleeve complications

Leak 2 (0.3%) 1 (0.08%) 0.621
Clavien Dindo classification

Grade 11 0 2 (0.1%) 0.999
Grade Illa 1(0.2%) 0 0.999
Grade I1Ib 0 0

Grade I'Va 1(0.2%) 1 (0.08%) 0.721
Grade IVb 0 0

Johari Radiological classification

la 0 0

1b 0 0

2a 0 0

2b 0 0

3a 0 0

3b 0 0

4 2 (0.3%) 1 (0.08%) 0.621
Stenosis 1(0.2%) 0 0.999
Fistula 0 0

Thrombosis 0 0

Wound problems 1(0.2%) 0 0.999
Major bleed* 0 0

Sepsis 2 (0.3%) 1 (0.08%) 0.621

* . .. . .
Bleeding requiring re-operation or transfusion

Ap-value calculated using chi-square test

The bolded values highlight the significant p-values
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Furthermore, the odds of complications among those who
have had two revision band procedures are 2.9-fold higher
(p-value 0.049, 95% CI: 1.0-8.6).

With every unit (kg) increment in baseline weight, the
odds of having a complication increase by 8.8% (p-value
0.043, CI: 0.98-1).

This model was found to be statistically significant (chi-
square 19.4, p-value 0.013), whereby the model explained
69% (Nagelkerke R-square) of the variance in complica-
tion outcomes following RLSG. Age, gender, baseline
BMI, excess weight and stage of revision (one vs two) were
adjusted for in the model.

Mortality

Two mortalities occurred in the RLSG group (0.3%). One
mortality was due to a sleeve leak (2 days post-discharge).
The second was 12 months post-op and not deemed related
to surgery. There were no mortalities in the control group.

Follow-up

Maintenance of overall follow-up was achieved for 87%
of RLSG patients and 89.3% of controls, respectively.
Overall lost to follow-up for RLSG patients (15%) and
216 controls (18%), p-value 0.386. Their weight loss and
revisional surgery data have been included until their last
visit.

Weight-Loss Outcomes
Revision LSG Group

Weight loss over the 10-year follow-up is shown as % total
weight loss (%TWL) in Fig. 4. The controls experienced
more significant weight loss over the 10 years compared
with the RLSG procedure (p-value <0.0001). Maximal
weight loss in RLSG had reached at 5 years, 22.9% TWL
(n=068) and remained relatively stable from 5 to 10 years
with a mean of 20.9% TBWL.

Indications of LAGB Conversion

Sub-analysis for weight loss outcomes based on RLSG indi-
cations showed those who had transhiatal enlargements had
a maximal weight loss of 23.7% TWL after 4 years. Over-
all, the pan oesophageal dilatation group reached maximal
weight loss of 18.7% TBWL at 1 year, reduced over the
years and reached 16.3% TWL at the 10-year mark. Over-
all, this group of patients had a significantly lower weight
loss than the other groups based on indication for surgery
(p-value 0.035).

Revisional Surgery

RLSG (7.3%) had a higher rate of subsequent revisional surgery
compared to the controls (3.2%) (RR 4.8, p-value <0.0001).
The revisional surgery rates for both groups of patients are
shown in Table 4. The indications were classified as operative
complications, adverse symptoms (intolerance of oral intake,
reflux) and weight regain. Reflux and weight regain were the
most common indication for revision in both groups. Roux-
en-Y gastric bypass (RYGB) was the most popular revision
procedure in both groups. However, the rate of conversion to
RYGB was higher in the RLSG group (3.3%) compared to the
controls (1.2%) (p-value <0.0001). The probability of having
are-operation at 5 years was 5.2% for RLSG and 3.3% for con-
trols. Notably, Kaplan—-Meier analysis estimated a long-term
re-operation rate of 30% over 14 years in the RLSG group,
compared to 10% in the controls, p-value 0.031 (Fig. Sa).

Re-operation Based on Indications for LAGB Conversion

There was a high rate of overall long-term re-operations in
those who had RLSG following eroded bands (18%), ana-
tomically normal (12.4%) and pan oesophageal dilatation
(11.8%) in comparison to the remaining CORE classifica-
tion groups, p-value 0.003. The majority of these patients
were converted to the RYGB procedure.

Patient-Reported Experience
Adverse Symptoms

Adverse symptoms experienced by RLSG and controls are
shown in Fig. 6. Regurgitation was the most frequently
experienced symptom in RLSG (58%) compared to controls
(42%), p-value 0.034. Bothersome regurgitation was sub-
stantially elevated in RLSG patients, with 42.5% of patients
moderately or severely bothered vs 12% of controls.

Food tolerance differed between the two groups. In total,
65.4% of RLSG patients avoided moderate or many foods
compared with 21.3% of PLSG patients (p-value <0.0001).
However, the composite dysphagia scores were high and
similar in both groups (29+12.3 vs 32.2+12.1, p-value
0.126), with O representing frequent dysphagia and 45 rep-
resenting no dysphagia).

Composite reflux scores were also low and similar in both
groups (13.0+15.2 vs 11.1+13.9, p-value 0.210), with 0
representing no reflux and 72 representing maximum reflux.

Patient Perspective on Surgery

Patients were highly satisfied with the procedure (7.9 +2.8
in RLSG vs 9.0+ 1.9 in controls, p-value 0.005, score out of
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10, 0 being definitely no and 10 being definitely yes). Most
patients would undergo surgery again if given the option
in both groups. However, this percentage was higher in the
control group (93% vs 69%, p-value < 0.0001). The most
bothersome symptom or problem following the surgery was
reflux/heartburn. This data is shown in Fig. 6e—f.

Post-operative Satiety
Pre-meal satiety scores were similarly reported in both

groups in the morning 5.2+2.6 vs 4.9+ 2.1 (p-value 0.417),
at lunch 4.5+2.8 vs 4.3 +1.8 (p-value 0.667) and dinner

@ Springer

3.4+2.3 vs 3.9+ 1.7 (p-value 0.421) (score of out 10, 0
being extremely hungry and 10 being extremely full).

Quality of Life

Quality of life was assessed across eight domains using the
Rand SF-36 assessment. RLSG quality of life was signifi-
cantly less than the controls and community normal scores.
Comparisons between the two sleeve groups demonstrated
significant differences in physical function, energy/fatigue,
pain and general health scores. These data are shown in
Fig. 6g.
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Tablel.l Long—ter m . Indication for readmission Revision LSG, n Controls, n (%) p-value®
FCadII‘{lS.SIOI’lS and re.—operatlons (%)
in revision LSG patients
n 600 1200
Cholecystectomy 3(0.5) 23 (1.9) 0.317
Intolerance of oral intake 3(0.5) 7 (0.6) 0.854
Conservatively managed 3(0.5) 1(0.1) 0.212
Sleeve stricture requiring dilatation 1(0.2) 6 (0.5) 0.231
Incisional hernia repair 4.(0.7) 4(0.3) 0.971
Abdominal pain, no cause identified 2(0.3) 5(0.4) 0.384
Nutritional deficiency 3(0.5) 3(0.3) 0.421
Revisional bariatric operation (elective)
Total 50 (8.3) 38(3.2) <0.0001
Procedure breakdown
Roux-en-Y bypass 32 (5.3) 14 (1.2) <0.0001
One anastomosis bypass 6 (1.0) 16 (1.3) 0.603
Subtotal gastrectomy Roux-en-Y 4(0.5) 2(0.2) 0.323
Biliopancreatic diversion 8 (1.3) 2(0.2) <0.0001
Indication
Adverse symptoms
Intolerance of oral intake 2(0.3) 2(0.2) 0.276
Reflux 20 (3.3) 9 (0.8) <0.0001
Weight gain 30 (5.0) 20 (1.7) <0.0001

Ap-value calculated using chi-square test

The bolded values highlight the significant p-values

Discussion

We have completed a detailed evaluation of the long-term
outcomes of sleeve gastrectomy after laparoscopic adjustable
gastric banding in a large cohort of 600 RLSG patients with
a matched control group of PLSG patients. RLSG patients
achieved and sustained substantial long-term weight (20.9%
TWL at 10 years) although this was significantly lower than
the control group (27% TWL). Whilst 30-day re-admission,
complications and mortality rates were low after RLSG; they
were significantly higher than the control group.

A key finding was that RLSG appeared to have a markedly
increased probability of further re-operation over time with a
projected rate of 30% at 14 years, whereas controls had a revi-
sion rate of 10%. Overall satisfaction with RLSG was moderate
and much significantly lower than with controls. RLSG patients
also reported more bothersome regurgitation (58%), poorer
food tolerance and a lower quality of life than the controls.

Eroded LAGB, multiple prior band operations, oesopha-
geal dilatation and elevated baseline weight significantly
increased the risk of peri-operative complications, poor
weight loss and long-term re-operation in the RLSG group.
These factors should be considered when discussing conver-
sion of LAGB to LSG.

The most significant complication in the RLSG group was
sleeve leaks with an incidence of 2.5%, compared to 0.9% in
the control group. When compared to a study conducted by

Spaniolas et al. (2017) in a large cohort of 3364 LAGB to
LSG patients, a significantly lower sleeve leak rate of 0.8%
was reported [22]. The difference found in our patient cohort
could be due to a higher proportion of low grade leaks as the
incidence of severe leaks and those requiring interventions
was low. It would be ideal to compare series using an objec-
tive classification system. The Johari grading system is highly
sensitive in identifying leaks and that data has shown to closely
correlate with outcomes [23]. This grading system provides a
valuable tool for comparing the true incidence of sleeve leaks
and their resolution and overcomes the confounder of variable
definitions and data collections used across different centres.

Importantly, 50% of patients who had an eroded gastric
band prior to RLSG experienced a sleeve leak. The higher
leak rates observed in RLSG could potentially be attributa-
ble to a lower threshold for disruption of the staple line from
isobaric pressurisation due to the thickened tissue around
the cardia and fundus, the formation of a fibrotic capsule at
the site of the band and lastly, interrupted blood supply with
frayed, thinned luminal wall [24, 25].

We observed staple line leaks when greater than 1 year had
elapsed between removal and RLSG. It appears to us that most
likely the pathology of the eroded band permanently disrupts
the transmural vascularity of the stomach, and this would not
be expected to substantially recover over time. On average
patients had gained 12 kg since their band removal surgery,
which may also have contributed to an increased risk of leaks.

@ Springer



3734

Obesity Surgery (2023) 33:3722-3739

Fig.5 Kap.laim—Meier curve .of 40 — Revision LSG
the probability for re-operations Control
as a function of time (years) in 35+
sleeve gastrectomy. a Probabil-
ity for re-operations comparing g 30
revisional LSG (n=600) and =
controls (n=1200). b Probabil- g 25
ity for re-operations comparing s
indications for band revision ..E 20—
oy
s 154
©
o
S 104
5 =
0 T T T T T T T
1} 2 4 6 8 10 12 14
Follow up (years)
b = Eroded band
=— Transhiatal gastric enlargement
— Transhiatal oesophageal enlargement
30— Deficient oesophageal motility
Pan oesophageal dilatation
25+
[7/]
c
0
® 20+
o
[
o
9
[
« 15+
[3)
-y
E
B 10+
<
o
5=
0 I I I I I ) L) 1
0 2 4 6 8 10 12 14 16
Follow up (years)

Single versus two-stage conversion of LAGB to SG
remains controversial. A large proportion (80%) of patients
in our study underwent a two-stage LAGB to LSG proce-
dure. This is reflective of our local practices and that many
patients had undergone complex previous gastric band sur-
gery with prior complications and revisions. There was
an evolution towards single-stage surgery; however, some
surgeons remain wary of that approach given there is con-
flicting literature.

Our structured algorithm with pre-operative and
intra-operative criteria appears objective, and successful
facilitated equivalent outcomes to two-stage procedures
were observed. We suspect that different indications and
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approaches result in differing outcomes. Our study included
122 subjects undergoing single-stage conversion with simi-
lar results to other series [26].

A unique feature of this study was our physiologi-
cal and anatomical stratification of the indication for
LAGB conversion to LSG according to the previously
described CORE classification of LAGB complications,
using barium swallow, gastroscopy and selective appli-
cation of high-resolution manometry. There was a high
rate of overall long-term re-operations in those who had
eroded bands (18%), deficient motility (12.4%) and pan
oesophageal dilatation (11.8%), p-value 0.003. Intact per-
istalsis is required to drive transit through the sleeve and
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«Fig. 6 Patient-reported outcome measures. Responses to a ‘regurgita-
tion frequency’, b ‘dysphagia frequency’, ¢ ‘heartburn frequency’, d
‘use of reflux medication’, e ‘most significant problem following sur-
gery’, f ‘would you have the surgery again?’ and g SF-36 quality of
life, Ap-value calculated using one-way ANOVA

is deemed intrinsic to normal sleeve functioning [27].
These conditions impede motility and thus normal sleeve
function and are most likely why poorer outcomes were
observed [28].

Most studies that have examined conversion of LAGB
to LSG have reported weight loss, however, without a
comparison group [29-31]. Angelis et al. were one of the
few studies comparing 44 RLSG patients to 56 PLSGs,
showing a mean TWL of 26 + 12% at 8 years in RLSG.
This differed significantly from their PLSG group [12].
Our results were also comparable at the 8-year mark.
Several other series that compared RLSG to PLSG also
showed significant weight loss differences between the two
groups [13, 32].

The high incidence of reflux following sleeve gastrec-
tomy is an ongoing challenge for both patients and sur-
geons. Arman et al. (2016) and Felsenreich et al. (2016)
reported that 31.7% and 36% of patients underwent reop-
eration for weight regain or GERD [33, 34]. This signif-
icantly differed from the 3.3% (reflux) and 5% (weight
regain) reported by our cohort.

Key strengths of this study include the large numbers of
the first 600 patients undergoing RLSG that have been well
matched for baseline demographics and a control group.
Analysing a broad range of outcomes has provided a com-
prehensive overview of clinical, hospital resource use and
patient-reported data.

We have verified and increased our data’s completeness
by crosslinking with prospectively maintained databases,
including locally held databases and the national registry
data providing high long-term follow-up rates. This allows
us to be confident of the robustness of the data. In addi-
tion, we have used the large numbers to perform sub-group
analysis based on the indications for surgery and provide
additional statistical projections of revisional surgery over
the longer term.

There are several limitations in this study. Whilst we
were able to attain insights into the differences in out-
comes, it was statistically underpowered to evaluate and
compare adequately across different outcome measures.
Our study, however, is representative of the overall out-
comes of RLSG, as this was the main procedure we have
offered to this patient cohort. This may be an area to
address in the future, and comparative studies, reporting
on a comprehensive range of outcomes in the long term,
are required. This study was underpowered to explore
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sub-group analysis of all secondary outcome measures,
and that is not surprising as our primary aim was to evalu-
ate long-term weight loss, peri-operative risk and re-oper-
ation rates. This does provide the opportunity for future
more targeted studies.

Conclusion

LSG performed as a revisional procedure provides effective
long-term weight loss, although peri-operative complications
are significantly elevated compared to primary procedures.
The requirement for longer-term re-operations appears ele-
vated at an estimated 30% compared to only 10% with primary
procedures. Patient satisfaction with surgery is moderate fol-
lowing RLSG, although quality of life is less than with PLSG
and adverse gastrointestinal symptoms are more prevalent,
potentially explaining the higher re-operation rates.
Stratification by anatomical and physiological indication for
conversion from LAGB to LSG demonstrates significant dif-
ferences in outcomes and is a valuable adjunct. Four situations
following LAGB predict substantially worse outcomes: eroded
gastric bands, multiple prior bands, oesophageal dysfunction
and increased body weight. Eroded bands demonstrate a sub-
stantially increased risk of leaks that should preclude LSG.
These data provide a framework for understanding the expected
long-term outcomes and specific criteria for delineating situa-
tions that are at much higher risk of worse overall outcomes.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11695-023-06886-8.

Funding Open Access funding enabled and organized by CAUL and
its Member Institutions

Declarations

Ethics Approval and Consent to Participate Ethics approval was
obtained from our hospital Human Research and Ethics Committee
(HREC) no. 380/16. All procedures performed in studies involving
human participants were in accordance with the ethical standards of
the institutional and/or national research committee and with the 1964
Helsinki Declaration and its later amendments or comparable ethical
standards. An information statement was provided prior to commence-
ment. Written informed consent was obtained from all individual par-
ticipants included in the study.

Conflict of Interest Anagi C Wickremasinghe was supported by an Aus-
tralian Government Research Training Program (RTP) Scholarship. Yit
Leang was supported by an Australian Government Research Training
Program (RTP) Scholarship. Yazmin Johari has no conflict of interest to
declare. Prem Chana has no conflict of interest to declare. Megan Alder-
uccio has no conflict of interest to declare. Kalai Shaw has no conflict of
interest to declare. Cheryl Laurie has no conflict of interest to declare.
Peter Nottle has no conflict of interest to declare. Wendy Brown received
grants from Johnson and Johnson, grants from Medtronic, grants from
GORE, personal fees from GORE, grants from Applied Medical, grants


https://doi.org/10.1007/s11695-023-06886-8

Obesity Surgery (2023) 33:3722-3739

3737

from Apollo Endosurgery, grants and personal fees from Novo Nordisc
and personal fees from Merck Sharpe and Dohme outside the submitted
work. Paul Burton has no conflict of interest to declare.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Brown WA SS, Liem R, Holland J, et al. Seventh IFSO Global
Registry Report 2022. IFSO; 2022. Report No. 7.

2. English W], DeMaria EJ, Hutter MM, et al. American Society for
Metabolic and Bariatric Surgery 2018 estimate of metabolic and
bariatric procedures performed in the United States. Surg Obes
Related Dis. 2020;16(4):457-63.

3. The Bariatric Surgery Registry. Annual Report, 2021. Monash
University Medicine SoPHaP September 2022. Report No.: 9

4. Devadas M, Ku D. Conversional weight loss surgery: an australian
experience of converting laparoscopic adjustable gastric bands to
laparoscopic sleeve gastrectomy. Obes Surg. 2018;28(7):1902-9.

5. Yazbek T, Safa N, Denis R, et al. Laparoscopic sleeve gastrectomy (LSG)—
a good bariatric option for failed laparoscopic adjustable gastric banding
(LAGB): a review of 90 patients. Obes Surg. 2013;23(3):300-5.

6. Dapri G, Cadiere GB, Himpens J. Feasibility and technique of
laparoscopic conversion of adjustable gastric banding to sleeve
gastrectomy. Surg Obesity Related Dis. 2009;5(1):72-6.

7. O’Brien PE, MacDonald L, Anderson M, et al. Long-term out-
comes after bariatric surgery: fifteen-year follow-up of adjustable
gastric banding and a systematic review of the bariatric surgical
literature. Ann Surg. 2013;257(1):87-94.

8. Shen X, Zhang X, Bi J, et al. Long-term complications requir-
ing reoperations after laparoscopic adjustable gastric banding: a
systematic review. Surg Obes Related Dis. 2015;11(4):956-64.

9. Moon RC, Teixeira AF, Jawad MA. Conversion of failed laparo-
scopic adjustable gastric banding: sleeve gastrectomy or Roux-en-
Y gastric bypass? Surg Obes Related Dis. 2013;9(6):901-7.

10. O’Brien PE, Hindle A, Brennan L, et al. Long-term outcomes
after bariatric surgery: a systematic review and meta-analysis of
weight loss at 10 or more years for all bariatric procedures and a
single-centre review of 20-year outcomes after adjustable gastric
banding. Obes Surg. 2019;29(1):3-14.

11. Ozsoy Z, Demir E. Which bariatric procedure is the most
popular in the world? A bibliometric comparison. Obes Surg.
2018;28:2339-52.

12. de Angelis F, Boru CE, Iossa A, et al. Long-term outcomes of sleeve
gastrectomy as a revisional procedure after failed gastric band: a
multicenter cross-matched cohort study. Updat Surg 2021;1-5

13. Foletto M, Prevedello L, Bernante P, et al. Sleeve gastrectomy
as revisional procedure for failed gastric banding or gastroplasty.
Surg Obes Related Dis. 2010;6(2):146-51.

14. Burton PR, Brown WA, Laurie C, et al. Pathophysiology of lapa-
roscopic adjustable gastric bands: analysis and classification using
high-resolution video manometry and a stress barium protocol.
Obes Surg. 2010;20(1):19-29.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Burton PR, Brown WA, Laurie C, et al. Predicting outcomes
of intermediate term complications and revisional surgery fol-
lowing laparoscopic adjustable gastric banding: utility of the
CORE classification and Melbourne motility criteria. Obes Surg.
2010;20(11):1516-23.

Burton PR, Brown WA, Laurie C, et al. Mechanisms of bolus
clearance in patients with laparoscopic adjustable gastric bands.
Obes Surg. 2010;20(9):1265-72.

Burton PR, Brown WA, Laurie C, et al. The effect of laparo-
scopic adjustable gastric bands on esophageal motility and the
gastroesophageal junction; analysis using high resolution video
manometry. Obes Surg. 2009;19(7):905-14.

Johari Y, Ooi G, Burton P, et al. Long-term matched comparison
of adjustable gastric banding versus sleeve gastrectomy: weight
loss, quality of life, hospital resource use and patient-reported
outcome measures. Obes Surg. 2020;30(1):214-23.

Mechanick JI, Apovian C, Brethauer S, et al. Clinical practice
guidelines for the perioperative nutrition, metabolic, and nonsur-
gical support of patients undergoing bariatric procedures—2019
update: cosponsored by American Association of Clinical Endo-
crinologists/American College of Endocrinology, The Obesity
Society, American Society for Metabolic & Bariatric Surgery,
Obesity Medicine Association, and American Society of Anes-
thesiologists. Surg Obes Related Dis. 2020;16(2):175-247.
Burton PR, Brown W, Laurie C, et al. Outcomes, satiety, and
adverse upper gastrointestinal symptoms following laparoscopic
adjustable gastric banding. Obes Surg. 2011;21(5):574-81.
Hays RD, Morales LS. The RAND-36 measure of health-related
quality of life. Ann Med. 2001;33(5):350-7.

Spaniolas K, Bates AT, Docimo S Jr, et al. Single stage conversion
from adjustable gastric banding to sleeve gastrectomy or Roux-en-
Y gastric bypass: an analysis of 4875 patients. Surg Obes Related
Dis. 2017;13(11):1880-4.

Johari Y, Catchlove W, Tse M, et al. A 4-tier protocolized radio-
logical classification system for leaks following sleeve gastrec-
tomy. Ann Surg. 2022;275(2):e401-9.

Catchlove W, Liao S, Lim G, et al. Mechanism of staple line
leak after sleeve gastrectomy via isobaric pressurisation con-
centrating stress forces at the proximal staple line. Obes Surg.
2022;32(8):2525-36.

Noel P, Schneck A-S, Nedelcu M, et al. Laparoscopic sleeve gastrec-
tomy as a revisional procedure for failed gastric banding: lessons from
300 consecutive cases. Surg Obes Relat Dis. 2014;10(6):1116-22.
Senturk JC, Sharma R, Tavakkoli A, et al. Safety and effective-
ness of 1-stage conversion of adjustable gastric band-to-sleeve
gastrectomy: a single-institution case-control study. Surg Obes
Relat Dis. 2022;18(1):95-101.

Johari Y, Wickremasinghe A, Kiswandono P, et al. Mechanisms of
esophageal and gastric transit following sleeve gastrectomy. Obes
Surg. 2021;31(2):725-37.

Wickremasinghe AC, Johari Y, Laurie C, et al. Delayed Gastric
emptying after sleeve gastrectomy is associated with poor weight
loss. Obes Surg. 2022;32(12):3922-31.

Thomopoulos T, Podetta M, Studer A-S, et al. Efficiency of lapa-
roscopic one-step revision of failed adjusted gastric banding to
gastric sleeve: a retrospective review of 101 consecutive patients.
Obesity surgery. 2019;1-6.

Wu C, Wang F-g, Yan W-M, et al. Clinical outcomes of sleeve
gastrectomy versus Roux-En-Y gastric bypass after failed adjust-
able gastric banding. Obesity surgery. 2019;1-12.

Magouliotis DE, Tasiopoulou VS, Svokos AA, et al. Roux-En-Y
gastric bypass versus sleeve gastrectomy as revisional procedure
after adjustable gastric band: a systematic review and meta-anal-
ysis. Obes Surg. 2017;27(5):1365-73.

@ Springer


http://creativecommons.org/licenses/by/4.0/

3738

Obesity Surgery (2023) 33:3722-3739

32.

33.

34.

Aminian A, Shoar S, Khorgami Z, et al. Safety of one-step con-
version of gastric band to sleeve: a comparative analysis of ACS-
NSQIP data. Surg Obes Relat Dis. 2015;11(2):386-91.

Arman GA, Himpens J, Dhaenens J, et al. Long-term (11+ years)
outcomes in weight, patient satisfaction, comorbidities, and gas-
troesophageal reflux treatment after laparoscopic sleeve gastrec-
tomy. Surg Obes Relat Dis. 2016;12(10):1778-86.

Felsenreich DM, Langer FB, Kefurt R, et al. Weight loss, weight
regain, and conversions to Roux-en-Y gastric bypass: 10-year
results of laparoscopic sleeve gastrectomy. Surg Obes Relat Dis.
2016;12(9):1655-62.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



Obesity Surgery (2023) 33:3722-3739 3739

Authors and Affiliations

Anagi Wickremasinghe'® . Yit Leang’? - Yazmin Johari'? - Prem Chana'2 - Megan Alderuccio? - Kalai Shaw'~2 .
Cheryl Laurie' - Peter Nottle? - Wendy Brown'-2 - Paul Burton'?

P4 Anagi Wickremasinghe 2 Qesophago-Gastric and Bariatric Unit, Department

anagi.wickremasinghe @ monash.edu of General Surgery, The Alfred Hospital, Melbourne,
Australia
! Monash University Department of Surgery, Central Clinical

School, Monash University, Melbourne, Australia

@ Springer


http://orcid.org/0000-0001-9876-7792

	Long-term Outcomes of Laparoscopic Sleeve Gastrectomy as a Revisional Procedure Following Adjustable Gastric Banding: Variations in Outcomes Based on Indication
	Abstract
	Background 
	Aim 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study Design
	Patient Selection

	Surgical Details
	Sleeve Gastrectomy Technique
	Follow-up
	Outcome Measures
	Questionnaire Collection
	Statistical Analysis

	Results
	Baseline Characteristics
	Peri-operative Outcomes
	Revision LSG Group
	Indications of LAGB Conversion (Eroded Bands and Pan Oesophageal Dilatations)

	Predictors of Complications
	Mortality
	Follow-up
	Weight-Loss Outcomes
	Revision LSG Group
	Indications of LAGB Conversion

	Revisional Surgery
	Re-operation Based on Indications for LAGB Conversion

	Patient-Reported Experience
	Adverse Symptoms

	Patient Perspective on Surgery
	Post-operative Satiety
	Quality of Life

	Discussion
	Conclusion
	Anchor 38
	References


