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Abstract

Background Sleeve gastrectomy (SG) is the most common metabolic and bariatric surgical (MBS) procedure worldwide.
Despite the desired effect of SG on weight loss and remission of obesity-associated medical problems, there are some con-
cerns regarding the need to do revisional/conversional surgeries after SG. This study aims to make an algorithmic clinical
approach based on an expert-modified Delphi consensus regarding redo-surgeries after SG, to give bariatric and metabolic
surgeons a guideline that might help for the best clinical decision.

Methods Forty-six recognized bariatric and metabolic surgeons from 25 different countries participated in this Delphi
consensus study in two rounds to develop a consensus on redo-surgeries after SG. An agreement/disagreement >70.0% on
statements was considered to indicate a consensus.

Results Consensus was reached for 62 of 72 statements and experts did not achieve consensus on 10 statements after two
rounds of online voting. Most of the experts believed that multi-disciplinary team evaluation should be done in all redo-
procedures after SG and there should be at least 12 months of medical and supportive management before performing
redo-surgeries after SG for insufficient weight loss, weight regain, and gastroesophageal reflux disease (GERD). Also,
experts agreed that in case of symptomatic GERD in the presence of adequate weight loss, medical treatment for at least 1
to 2 years is an acceptable option and agreed that Roux-en Y gastric bypass is an appropriate option in this situation. There
was disagreement consensus on efficacy of omentopexy in rotation and efficacy of fundoplication in the presence of a dilated
fundus and GERD.

Conclusion Redo-surgeries after SG is still an important issue among bariatric and metabolic surgeons. The proper time
and procedure selection for redo-surgery need careful considerations. Although multi-disciplinary team evaluation plays a
key role to evaluate best options in these situations, an algorithmic clinical approach based on the expert's consensus as a
guideline can help for the best clinical decision-making.
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OAGB One anastomosis gastric bypass

BPD/DS Biliopancreatic diversion/duodenal switch

SADI-S  Single Anastomosis Duodeno-Ileal bypass with
Sleeve Gastrectomy

SASI Single Anastomosis Sleeve Ileal Bypass

SG-TB Sleeve gastrectomy with transit bipartition

HH Hiatal hernia
ESG Endoscopic sleeve gastroplasty
BPL Biliopancreatic limb

Sleeve gastrectomy (SG) is now the most common metabolic
and bariatric surgical procedure worldwide [1]. Despite
the desired effect of SG on weight loss and remission of
obesity-associated medical problems, there are some con-
cerns regarding the need to perform revisional/conversional
surgeries after SG to treat long-term complications or to
improve the results that were not achieved as a result of the
SG as first bariatric/metabolic operation. There is no consen-
sus around preoperative considerations and the proper time
to perform conversion/revision after SG. In addition, there is
no consensus to select best approach to address symptomatic
gastroesophageal reflux disease (GERD) [2, 3] and weight
regain/insufficient weight loss [4] after SG. Also, there is
a need for consensus on technical considerations during
conversion/revision after SG. This study aims to make an
algorithmic clinical approach based on an expert-modified
Delphi consensus regarding redo-surgeries after SG, to give
bariatric and metabolic surgeons a guideline that might help
for the best clinical decision.

Methods

Forty-six worldwide recognized bariatric and metabolic sur-
geons from 25 different countries participated in this Delphi
consensus study to develop a consensus on redo-surgeries
after SG as there is no strong evidence in most aspects of
them.

The initial idea was raised by Global Laparoscopy &
Robotics (GLR) international group and then well-known
bariatric and metabolic surgeons included presidents of the
IFSO, IFSO-chapters/IFSO member societies, and recog-
nized academic/private expert surgeons and opinion leaders
in bariatric and metabolic surgical procedures were invited.
After discussion and exchange of opinions among the mem-
bers, seventy-two (72) statements were selected for the first
round of voting (Table 1) using the modified Delphi con-
sensus method using an online platform (Survey Monkey)
(https://www.surveymonkey.com/r/Redo-after-SG).

The link of the first round of consensus building was sent
out on June 21, 2022, and was live until June 29, 2022. All
invited experts voted on all 72 statements with only agree
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or disagree choices and an agreement/disagreement >70.0%
was regarded as consensus as previously Delphi consensuses
in different aspects of bariatric and metabolic surgical pro-
cedures [5-8].

The results of the first round with some available evi-
dence on 21 of statements with <70.0% consensus was
shared with the experts, and they were invited to vote on the
remained 21 non-consensus statements during the second
round of consensus building which was live from July 11,
2022, to July 18, 2022.

Results

Forty-six experts in Bariatric and Metabolic Surgery, from
25 countries (Appendix), voted on the 72 and 21 statements
in the first and second rounds, respectively. Table 1 sum-
marizes the detailed results of first and second round's votes
on each of the 72 statements. A consensus of >70% was
reached for 62 of 72 statements and experts did not achieve
consensus on 10 statements after two rounds of online vot-
ing (Table 1).

More than 91% of experts believed that multi-discipli-
nary team (MDT) evaluation should be done in all revision/
conversion procedures after SG and they have reached on
consensus that there should be at least 12 months of medi-
cal and supportive management before you perform revi-
sion/conversion after SG for insufficient weight loss, weight
regain, and GERD.

Most of experts agreed to do both esophagogastroduo-
denoscopy (EGD) and upper gastrointestinal series (UGI)
before any revision/conversion surgery after SG; however,
there was not any consensus to do pre-op PH-metry and
esophageal manometry or impedance reflux monitoring.

About 87% of experts agreed that in case of symptomatic
GERD in the presence of adequate weight loss, medical
treatment for at least 1 to 2 years is an acceptable option and
remarkably more than 97% of them agreed that Roux-en Y
gastric bypass (RYGB) is an appropriate option in this situa-
tion. Surprisingly, there were consensus against other surgi-
cal procedures (banded RYGB, OAGB, BPD/DS, SADI-S,
SASI, SG-TB, cruroplasty/HH repair alone, and other inves-
tigational techniques (Table 1)).

More than 97% of experts agreed that RYGB is an appro-
priate option in symptomatic GERD after SG in the presence
of inadequate weight loss or weight regain (WR) and there
was consensus against other bariatric surgical procedures
and endoscopic sleeve gastroplasty (ESG) in this situation
(Table 1).

RYGB also was advised by about 98% of experts in symp-
tomatic GERD after SG in the presence of excessive weight
loss.
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Table 1 Consensus statement voting results

Statement Round 1

Round 2

Final result

Preoperative considerations about conversion/revision after sleeve gastrectomy (SG)

1. Multi-disciplinary team (MDT) evaluation should be done in all 91.30% AGREE

revision/conversion procedures after SG

2. Minimum time to revision/conversion after SG for incomplete 78.2% AGREE
weight loss/weight regain should be 12 months

3. Minimum time to revision/conversion after SG for GERD should be 50% AGREE
12 months

4. EGD is necessary before any revision/conversion after SG 95.6% AGREE

5. UGI contrast study is necessary before any revision/conversion after 82.6% AGREE
SG

6. Pre-op PH-metry is necessary before any revision/conversion after ~ 58.7% DISAGREE
SG due to GERD

7. Esophageal manometry or Impedance Reflux Monitoring is neces-  60.8% DISAGREE
sary before any revision/conversion after SG due to GERD

Symptomatic GERD after SG +adequate WL
8. Continue medical treatment for at least 1 to 2 years is an acceptable 86.9% AGREE

option

97.7% AGREE
82.6% DISAGREE
71.7% DISAGREE
69.5% DISAGREE
69.5% DISAGREE

9. RYGB is an acceptable option

10. Banded/RYGB is an acceptable option

11. OAGB is an acceptable option

12. Cruroplasty/HH repair alone is an acceptable option

13. Other investigational techniques(Teres repair/modified hill or
right crus gasteropexy/cardiopexy/cardioplication/retroperitoneal
gastropexy/right hiatus gastropexy) alone are acceptable options

14. BPD/DS is an acceptable option 86.9% DISAGREE
15. SADI-S is an acceptable option 82.6% DISAGREE
16. SASI is an acceptable option 82.6% DISAGREE
17. SG-TB is an acceptable option 80.4% DISAGREE

18. LINX is an acceptable option 52.1% DISAGREE

Symptomatic GERD after SG + inadequate WL/WR

19. Re-sleeve is an acceptable option 91.3% DISAGREE
20. RYGB is an acceptable option 97.7% AGREE

21. Banded/RYGB is an acceptable option 71.7% DISAGREE
22. OAGB is an acceptable option 60.8% DISAGREE
23. BPD/DS is an acceptable option 69.5% DISAGREE
24. SADI-S is an acceptable option 71.7% DISAGREE
25. SASI is an acceptable option 78.2% DISAGREE
26. SG-TB is an acceptable option 73.3% DISAGREE
27. ESG (endoscopic SG) is an acceptable option 82.6% DISAGREE
28. Medication alone is an acceptable option 52.1% DISAGREE
29. LINX is an acceptable option 76.9% DISAGREE
30. Cruroplasty/HH repair should be done during any conversion 53.3% AGREE

bariatric procedure
Symptomatic GERD after SG +excessive WL

31. RYGB is an acceptable option 97.8% AGREE

32. Banded/RYGB is an acceptable option 91.3% DISAGREE
33. OAGB is an acceptable option 86.9% DISAGREE
34. Cruroplasty/HH repair is an acceptable option 56.8% AGREE

35. BPD/DS is an acceptable option 93.3% DISAGREE
36. SADI-S is an acceptable option 93.3% DISAGREE
37. SASI is an acceptable option 95.5% DISAGREE
38. Endosuture is an acceptable option 86.6% DISAGREE

73.9% AGREE

60.8% DISAGREE

60.8% DISAGREE

82.6% DISAGREE
86.9% DISAGREE

63.0% DISAGREE

82.6% DISAGREE
93.4% DISAGREE

60.8% DISAGREE

54.3% AGREE

52.1% AGREE

CONSENSUS (AGREE)

CONSENSUS (AGREE)

CONSENSUS (AGREE)

CONSENSUS (AGREE)
CONSENSUS (AGREE)

NO CONSENSUS

NO CONSENSUS

CONSENSUS (AGREE)

CONSENSUS (AGREE)

CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)

CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
NO CONSENSUS

CONSENSUS (DISAGREE)
CONSENSUS (AGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
NO CONSENSUS
CONSENSUS (DISAGREE)
NO CONSENSUS

CONSENSUS (AGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
NO CONSENSUS
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
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Table 1 (continued)

Statement Round 1 Round 2 Final result

39. SG-TB is an acceptable option 93.4% DISAGREE - CONSENSUS (DISAGREE)

40. LINX is an acceptable option 50.0% AGREE 53.3% DISAGREE NO CONSENSUS
WR/Incomplete WL after SG

41. RYGB is an acceptable option 84.7% AGREE - CONSENSUS (AGREE)

42. OAGB is an acceptable option 84.7% AGREE - CONSENSUS (AGREE)

43. BPD/DS is an acceptable option 76.0% AGREE - CONSENSUS (AGREE)

44. SADI-S is an acceptable option 88.8% AGREE - CONSENSUS (AGREE)

45. SASI is an acceptable option 52.1% AGREE 52.1% AGREE NO CONSENSUS

46. SG-TB is an acceptable option
47.1do Nothing
Non-improvement of obesity-associated medical problems
48. RYGB is an acceptable option
49. OAGB is an acceptable option
50. BPD/DS is an acceptable option
51. SADI-S is an acceptable option
52. SASI is an acceptable option
53. SG-TB is an acceptable option
54. 1 do nothing
Excessive WL + food intolerance after SG without GERD
55. RYGB is an acceptable option
56. OAGB is an acceptable option
57. BPD/DS is an acceptable option
58. SADI-S is an acceptable option
59. SASI is an acceptable option
60. SG-TB is an acceptable option
61. Only conservative management (nutritional support)
Neurological complications

62. Nutritional support and medical treatment is only option

Dumping after SG

63. Nutritional support and medical treatment is only option
Revision/conversion due to weight regain/ incomplete weight loss

64. It is safe in adolescents
65. It is safe in elderly patients(over 65 y/o)
Operative considerations in conversion

66. RYGB alimentary limb length should be at least 75 cm in presence

of GERD

67. BP limb length should be more in conversional OAGB and RYGB

in presence of WR or incomplete WL

Operative considerations in revision

68. Stricturoplasty/seromyotomy is an acceptable option in stricture
69. Endoscopic procedures (Bougie dilatation, Stent, Botulinum

toxin,..) are acceptable options in stricture
70. Omentopexy is an acceptable option in rotation

71. Bypass procedures proximal to stricture is the best option in

stricture/rotation

72. Fundoplication is an acceptable option in the presence of a dilated

fundus and GERD

53.3% DISAGREE
80.4% DISAGREE

89.1% AGREE
80.4% AGREE
80.4% AGREE
89.1% AGREE
54.3% AGREE
52.1% DISAGREE
78.2% DISAGREE

80.0% AGREE
65.2% DISAGREE
91.3% DISAGREE
93.4% DISAGREE
84.7% DISAGREE
86.6% DISAGREE
54.3% Agree

76.0% Agree

73.3% Agree

80.4% Agree
93.4% Agree

97.8% Agree

84.7% Agree

56.5% Agree
82.6% Agree

63% DISAGREE
91.3% Agree

67.3% DISAGREE

71.7% DISAGREE

53.3% AGREE
71.1% DISAGREE

91.3% DISAGREE

71.7% Agree

56.5% Agree

86.9% DISAGREE

78.2% DISAGREE

CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)

CONSENSUS (AGREE)
CONSENSUS (AGREE)
CONSENSUS (AGREE)
CONSENSUS (AGREE)
NO CONSENSUS
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)

CONSENSUS (AGREE)

CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (DISAGREE)
CONSENSUS (AGREE)

CONSENSUS (AGREE)

CONSENSUS (AGREE)

CONSENSUS (AGREE)
CONSENSUS (AGREE)

CONSENSUS (AGREE)

CONSENSUS (AGREE)

NO CONSENSUS
CONSENSUS (AGREE)

CONSENSUS (DISAGREE)
CONSENSUS (AGREE)

CONSENSUS (DISAGREE)
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Most of experts felt that in weight regain or incomplete
weight loss after SG and non-improvement of obesity-
associated medical problems in the absence of GERD,
SADI-S, RYGB, OAGB, and BPD-DS are acceptable
options.

In excessive weight loss in addition to food intolerance
after SG in absence of GERD, there was consensus on con-
servative management (nutritional support) and RYGB and
consensus disagreements on other metabolic/bariatric surgi-
cal procedures.

More than 93% and 80% of experts believe that revision/
conversion bariatric procedures due to weight regain/ incom-
plete weight loss are safe in elderly patients (over 65 y/o) and
adolescents, respectively.

About 97% of experts advised to make an at least 75 cm
alimentary limb length in RYGB in the presence of GERD
and about 85% of them agreed that biliopancreatic limb
length should be longer in conversional OAGB and RYGB
in the presence of weight regain or incomplete weight loss.

There was 82.6% consensus that endoscopic procedures,
such as bougie dilatation, stent, and botulinum toxin, are
acceptable options in stricture, and 91.3% of experts agreed
that bypass procedures proximal to stricture is the best
option in stricture/kinking.

There was disagreement consensus on efficacy of omen-
topexy in rotation and efficacy of fundoplication in the pres-
ence of a dilated fundus and GERD.

No consensus was achieved for 10 statements and the
details are shown in Table 1.

Finally, an algorithm was drawn to summarize the results
of consensus and an easier to use tool for best clinical
approach to redo-surgeries after SG (Fig. 1).

Discussion

SG is still the most performed metabolic and bariatric pro-
cedure worldwide. Long-term complications include mainly
GERD/Barrett esophagus and insufficient weight loss/weight
regain, which both are the main indications for redo-surger-
ies after SG [9, 10]. In some cases, excessive weight loss,
food intolerance, neurological problems, and dumping syn-
drome might require particular attention and might indicate
redo-surgeries.

Limited evidence exists regarding perioperative consid-
erations and indications in redo-surgeries after SG and often
both of the long-term complications are simultaneously pre-
sent in different entity. This Delphi consensus includes 72
statements regarding "Redo-Surgeries" after SG, helping to
provide a surgical standard after non-successful weight loss
and obesity-associated medical problems, and complications
after SG.

Preoperative considerations about conversion/
revision after SG

When it came to preoperative considerations, the group of
experts agreed with a significant consensus of 95.6% that
EGD is necessary before any revision/conversion after SG
and with 91.30% that MDT evaluation should be done in
all revision/conversion procedures after SG. These agree-
ments are concordant with primary bariatric surgery recom-
mendations and with the actual IFSO position statement on
the Role of Esophago-Gastro-Duodenal Endoscopy (2020),
which recommend EGD routinely for all patients after SG at
1 year and then every 2— 3 years, to enable early detection of
Barrett’s esophagus or upper GI malignancy until more data
are available to confirm the incidence of these cancers in
practice [11, 12]. For this reason, it is self-evident that prior
to any revision/conversion, especially for reflux symptoms,
EGD is recommended by most of the consensus group.

In the general population, diagnostic testing for GERD
includes EGD, esophageal pH monitoring in refractory
symptoms where GERD diagnosis is in question, esopha-
geal manometry to rule out esophageal dysmotility (e.g.,
achalasia, scleroderma), and barium esophagogram for
evaluation of dysphagia [13]. Remarkably, there was no
consensus regarding esophageal pH monitoring, esophageal
manometry, or impedance reflux monitoring (disagreement
60.8%). This means that actually these diagnostic proce-
dures are not really considered necessary primary to con-
version/revision. A systematic review on manometric and
pH-monitoring changes after laparoscopic SG by Balla et al.
showed a decrease of the lower esophageal sphincter resting
pressure in six of twelve studies included and a worsening
of the DeMeester score in nine of twelve articles [14]. Fur-
thermore, a study by Borbely et al. revealed, in evaluation
for persistent GERD even after RYGB with questionnaires,
endoscopy, 24-h pH-impedance manometry, and barium
swallow, a high percentage of hiatal hernias, hypotensive
lower esophageal sphincter, and severe esophageal motility
disorders [15]. Nevertheless, Tolone et al. demonstrated that
using high-resolution manometry, and impedance-pH moni-
toring, SG can negatively impact on esophageal function and
reflux exposure [16]. Therefore, esophageal pH monitoring,
impedance reflux monitoring, and esophageal manometry
may be indicated in symptomatic patients, which have a
negative EGD, but not as a standard diagnostic procedure
in patients with positive EGD. Since conversion to RYGB is
the most performed redo-surgery after SG in patients with
GERD [17], the diagnostic tools can be considered in a spe-
cial cohort of patients, to exclude hiatal hernias, hypotensive
lower esophageal sphincter, and severe esophageal motility
disorders beyond GERD.

Finally, the experts agreed with a second-round consen-
sus of 73.9% that minimum time to revision/conversion
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Redo- Surgeries after SG

WR or

Incomplete WL

EGD+UGI Contrast Study

Non-improvement Excessive WL and Food
of Medical

Problems

Intolerance without
GERD

MDT

At least 12 months Conservative Management

Inadequate
WL/WR

Adequate WL

Continue PPIs

For 1-2 years

Fig. 1 Algorithmic approach to redo-surgeries after SG

after SG for GERD should be 12 months. In a recently
published meta-analysis in total, 915 patients (SG =764
patients, 83.5%) underwent redo-surgery due to GERD,
and the interval between primary surgery and redo-sur-
gery was 31.234+/—16.32 months (1 to 67 months) [17].
This important range from 1 to 67 months underlines the
heterogeneity of the patients, indicating that depending

@ Springer

RYGB or Nutritional Support

RYGB or OAGB or BPD/DS or SADI

on the severity and response to conservative treatment,
indication for redo-surgery in patients with severe GERD
after SG might be given at different timeline. For sure,
a conservative treatment option based on patient symp-
toms and severity of GERD should always be taken into
consideration prior to redo-surgery. In case of Barrett’s
esophagus, surveillance upper endoscopy and endoscopic
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eradication therapy should also be applied in addition to
redo-surgery [18].

Symptomatic GERD after SG and adequate weight
loss

In patients with symptomatic GERD and adequate weight
loss after SG, an important consensus of 86.9% was
achieved, indicating primary medical treatment for at least
1 to 2 years. The experts agreed with a significant consen-
sus of 97.7% that conversion to RYGB is the only accept-
able surgical treatment option in symptomatic GERD. This
statement is congruent with the current literature since in a
systematic review and meta-analysis by Chiappetta et al. evi-
dence underlines that RYGB is an efficient surgical treatment
option for GERD and that conversion in RYGB was the most
performed redo-surgery (73.2%) in GERD in the literature
[17]. Parmar et al. just published in 2017 that conversion of
SG to RYGB is mainly effective for GERD symptoms, but
not for further weight loss [19].

The consensus group agreed that BPD-DS (86.9%) and
other investigational techniques such as teres repair/modi-
fied hill or right crus gastropexy/cardiopexy/cardioplication/
retroperitoneal gastropexy/right hiatus gastropexy alone
(86.9%), banded RYGB (82.6%), SADI-S (82.6%), SASI
(82.6%), cruroplasty/hiatal hernia repair alone (82.6%),
SG-TB (80.4%), and OAGB (71.7%) are not acceptable sur-
gical options in symptomatic GERD.

Since only case reports and small cohort studies regard-
ing cruroplasty/hiatal hernia repair alone and other investi-
gational techniques alone exist, quality of evidence is low
and the results of the current literature are not promising
[20-23]. Even though, it seems, that reflux symptoms con-
tinue [24].

Interestingly, there was no consensus on LINX® mag-
netic sphincter device as an acceptable option for sympto-
matic GERD after SG. We have to question why experts
cannot find a consensus for LINX® after two rounds but
disagree for all other surgical treatment options except
RYGB. There have always been debate and concerns about
any foreign body around the sleeve like banded SG [25].

Symptomatic GERD after SG and inadequate weight
loss/weight regain

Conversion to RYGB in symptomatic GERD and inadequate
weight loss and weight regain was, for this group, the only
acceptable surgical option with a consensus of 97.7%. Even
though OAGB provides further weight loss after failed
primary restrictive surgery [26, 27], it seems that OAGB
comparing to RYGB is less optimal in reflux control [28]
and that particularly in the long-term bile reflux might be
a critical issue [29]. Finally, in a recent expert consensus

on patient selection for OAGB, there was no consensus
reached on OAGB as conversional surgery in patients with
GERD after restrictive procedures [8]. In concordance with
the current literature, 82.6% of the committee disagreed for
offering OAGB as redo-surgery in symptomatic GERD and
inadequate weight loss/weight regain.

No consensus was achieved regarding medication alone
as a treatment option (disagreement 60.8%) and cruroplasty/
hiatal hernia repair should be done during any conversion
bariatric procedure (disagreement 54.3%). Medical treat-
ment options are rising in poor long-term weight results after
MBS and treatment with GLP-1 analogues, be it liraglutide
or semaglutide, or similar compounds, stand out as effective
treatment with little side-effect burden [30]. Nevertheless,
clinical evidence is missing as a potential treatment option
for symptomatic GERD and inadequate weight loss/weight
regain. The role of cruroplasty and hiatal hernia repair is
still discussed in the current literature. On the one hand,
according to the Society of American Gastrointestinal and
Endoscopic Surgeons (SAGES) guidelines, all detected
hiatal hernias should be repaired during bariatric surgery,
but there is no strong evidence to support this recommenda-
tion. No consensus was achieved for cruroplasty and hiatal
hernia repair. It is important to evidence intrathoracic gas-
tric pouch migration, a newly described entity, which may
be addressed in redo-surgery [22, 31]. Further studies are
necessary to underline its significance.

Symptomatic GERD after SG and excessive weight
loss

Again, conversion to RYGB remains the only surgical option
proposed by the committee with a consensus of 97.8% in
patients with symptomatic GERD after SG and excessive
weight loss. A disagreement was stated for all the other sur-
gical procedures (banded RYGB, OAGB, BPD-DS, SADI-
S, SASI, endosuturing, and SG-TB). No consensus was
achieved for cruroplasty/hiatal hernia repair as an acceptable
option (52.1%) and LINX® magnetic sphincter device as an
acceptable option (53.3%). Again, concordant to the current
literature evidence for LINX® magnetic sphincter device is
low, since only a few cohort studies exist [32-34]. Cruro-
plasty/hiatal hernia repair might not be taken into considera-
tion, since SG remains a high-pressure system and GERD
seems to improve only after RYGB [35].

Weight regain/incomplete weight loss after SG

In absence of GERD and weight regain/incomplete weight
loss after SG, the committee agreed finally with quite all
revisional bariatric procedures: RYGB (84.7%), OAGB
(84.7%), BPD-DS (76%), and SADI-S (88.8%) are all
accepted procedures by the committee. A great majority
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disagree to “do nothing” (80.4%) and the only procedure
without consensus was SASI. The data underline the old,
but current knowledge, that a restrictive procedure might be
converted in a hypoabsorptive/malabsorptive procedure [36]
in case of weight regain. All current gastric bypass proce-
dures, which are all IFSO-accepted procedures [37, 38], are
therefore included by the committee. Since we are talking
about obesity, as a chronic disease, non-responders after SG
might undergo new intervention, and “doing nothing” is in
this expert consensus not accepted.

Non-improvement of obesity-associated medical
problems

The experts agreed that in case of non-improvement of
obesity-related comorbidities, RYGB, OAGB, BPD/DS,
and SADI-S are acceptable options as revisional surgeries
(89.1%, 80.4%, 80.4%, and 89.1%, respectively). This is in
agreement with the current available literature which shows
that these operations give good results for obesity-related
comorbidities [27, 28, 39-41].

Interestingly, there was no consensus reached to using
SASI as an acceptable option in this scenario. This is
mainly due to limited literature available related to the role
of SASI for comorbidities resolution. The group disagreed
that SG-TB is an acceptable option in this scenario. This is
interesting as there is some literature which shows better
metabolic results with SG-TB compared to SG alone [42].
Since this method is not very popular in the world at the
moment, small number of cases are being performed and a
limited number of surgeons do this type of procedure.

Overall, 78.2% of the experts agreed that not doing any-
thing is not an option. This is understandable as revisional
bariatric surgery is safe in these days and gives excellent
results for comorbidity resolution and remission.

Excessive WL/food intolerance after SG
without GERD

The experts reached consensus in only 2 questions in rela-
tion to excessive WL/food intolerance after SG without
GERD. 71.7% voted that conservative management includ-
ing nutritional support should be used to manage this sce-
nario whereas 80% agreed that the only surgical option was
RYGB which is understandable as RYGB is still consid-
ered the gold standard operation and there is enough evi-
dence to support this. Normally the literature quotes that
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for revisional surgery after failed SG, a longer limb RYGB
should be performed. However, these patient cohort would
be that rare scenario where a shorter limb RYGB could be
recommended as they already have excessive WL. Under-
standably, OAGB, BPD-DS, SADI-S, SASI, and SG-TB
were not considered an acceptable option as there is no evi-
dence to support this unique and rare scenario. Particularly
these operations are considered more malabsorptive than
RYGB and hence there is concern of malnutrition in patients
who already have excessive WL.

Neurological complications

76% of the expert committee reached a consensus that the
patients should be only offered nutritional support and medi-
cal management for neurological complications after SG.
Hence, the etiology of neurologic complications such as
Wernicke encephalopathy [43] and orthostatic intolerance
[44] should be determined, and the patients should be fol-
lowed up robustly under the bariatric team with strict com-
pliance to post-operative nutritional guidelines to prevent
these complications from happening [45].

Dumping after SG

Dumping is rare after SG and understandably, there was con-
sensus in the first round that nutritional support and conserv-
ative management should be the only way to manage these
patients. There is enough literature to show that dumping is
more common after gastric bypass due to the change in ana-
tomical configuration [46]. Hence, it is unlikely to get better
after conversion of SG to another procedure [46].

Revision/conversion due to weight regain/
incomplete weight loss in extreme of ages

There was consensus that revisional surgery for weight
regain or incomplete weight loss can be offered safely in
adolescents [47] and in patients over 65 years of age [48].
There is enough evidence published to prove that bariatric
surgery is safe and effective in this patient cohort [47, 48].
Parmar et al. showed that excess weight loss of 50.4, 67.4,
and 74.0% in the > 70 age group at 6, 12, and 24 months,
respectively, was not different from 51.3, 70.8, and 73.9%
in < 60 year olds. The effect on the comorbidity resolution
was similar in the two groups [48].
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Operative considerations in conversion/revision

There were some questions related to the technical aspects
to be considered during revisions.

There is lot of debate about tailoring of biliopancreatic
limb (BPL) in case of revisional cases compared to primary
operation [26-28]. The consensus group of experts agreed
with 84.7% consensus that the BPL should be increased in
RYGB and OAGB when they are used in revisional cases.
Many systematic reviews have shown that longer BPL gives
better results in revisional cases and also in patients with
higher BMI [17, 49]. Similarly, the experts overwhelmingly
agreed that the alimentary limb should be at least 75 cm if
the conversion to RYGB is for GERD. This is to prevent the
bile from the jejuno-jejunal anastomosis to reach up to the
gastro-jejunal anastomosis.

There was no consensus that a standalone stricturoplasty/
seromyotomy is an acceptable option in stricture. In addi-
tion, there was consensus in disagreement that omentopexy
is acceptable in rotation of SG. In cases of stricture or rota-
tion of the sleeve, a conversion to bypass proximal to the
stricture/rotation was considered the best option [50]. There
is sufficient evidence to support this as the conversion is
technically safe and gives good long-term results [17, 19].
Majority of the experts disagreed that fundoplication is an
acceptable option in the presence of a dilated fundus and
GERD as this procedure is still novel and life-threatening
complications like wrap necrosis that have been reported
with this [51]. More and more evidences are being published
regarding the safe role of endoscopic interventions in case of
strictures of SG [52, 53] and majority of the experts agreed
that it is an acceptable option.

Overall, the aim of this consensus exercise was to provide
some guidance regarding the investigations, interventions,
and technical factors to be considered in patient needing
revisional/conversion surgeries after failed SG. We also
attempt to provide an algorithm to help surgeons in future
in decision-making (Fig. 1—Algorithm).

Conclusion

Redo-surgeries after SG are still a point of discussion among
bariatric and metabolic surgeons. The proper time and proce-
dure selection for redo-surgery need careful considerations.
Although MDT plays a key role to evaluate best options in
these situations, an algorithmic clinical approach based on
the expert's consensus as a guideline can help for the best
clinical decision-making.

Appendix: List of modified Delphi consensus
experts (in alphabetical order)

Name Country
1. Syed Imran Abbas UAE

2. Ali Aminian USA

3. Luigi Angrisani Italy

4. Ahmad Bashir Jordan

5. Estuardo Behrens Guatemala
6. Mohit Bhandari India

7. Sonja Chiappetta Italy

8. Ben Clapp USA

9. Ricardo Cohen Brazil

10. Jerome Dargent France
11. Maurizio De Luca Italy

12. Bruno Dillemans Belgium
13. Mohamed Hayssam Elfawal Lebanon
14. Khaled Gawdat Egypt

15. Ashraf Haddad Jordan
16. Jaques Himpens Belgium
17. Chih-Kun Huang Taiwan
18. Farah Hussain USA

19. Kazunori Kasama Japan

20. Radwan Kassir France
21. Mohammad Kermansaravi Iran

22. Amir Khan UK

23. Lilian Kow Australia
24. Matthew Kroh USA

25. Muffazal Lakdawala India

26. Juan Antonio Lopez Corvala Mexico
27. Kamal Mahawar UK

28. Karl Miller Austria
29. Mario Musella Italy

30. Abdelrahman Nimeri USA

31. Patrick Noel UAE

32. Mariano Palermo Argentina
33. Chetan Parmar UK

34. Luis Poggi Peru

35. Tigran Poghosyan France
36. Gerhard Prager Austria
37. Arun Prasad India

38. Aayad Alqahtani Saudi Arabia
39. Karl Rheinwalt Germany
40. Rui Ribeiro Portugal
41. Asim Shabbir Singapore
42. Scott Shikora USA

43. Antonio Torres Spain

44. Ramon Villalonga Spain

45. Cunchuan Wang China

46. Natan Zundel USA/Colombia

@ Springer



Surgical Endoscopy

Declarations

Disclosures Dr. Bruno Dilemans has an equity interest in Johnson &
Johnson and Medtronic& Olympus. Dr. Farah Husain has an equity
interest in Ethicon J&J. Dr. Ashraf Haddad has an equity interest con-
sultant for Medtronic and Speaker for EziSurge Medical. Dr. Sonja
Chiappetta has an equity interest in Novo Nordisc and Johnson and
Johnson. Dr. Ricardo Cohen has an equity interest in Johnson & John-
son and Medtronic and Scientific Advisory Board for Baritek; GI
Dynamics. Dr. Karl Miller has an equity interest in J&J as consultant.
Dr. Ali Aminian has an equity interest in Honorarium and research
support from Medtronic and Ethicon. Dr. Kamal Mahawar has been
paid honoraria by Medtronic, Ethicon, Olympus, Gore, and several
NHS truts for education activities and mentoring in the field of bariatric
surgery (predominantly One Anastomosis Gastric Bypass). Dr. Natan
Zundel has an equity interest in Johnson & Johnson and Medtronic,
Olympus, Apolo, VHP, LivsMed. Drs Mohammad Kermansaravi,
Chetan Parmar, Scott Shikora, Syed Imran Abbas, Luigi Angrisani,
Ahmad Bashir, Estuardo Behrens, Mohit Bhandari, Benjamin Clapp,
Jerome Dargent, Maurizio De Luca, Khaled Gawdat, Mohamed Hay-
ssam Elfawal, Jaques Himpens, Chih-Kun Huang, Kazunori Kasama,
Radwan Kassir, Amir Khan, Lilian Kow, Matthew Kroh, Muffazal Lak-
dawala, Juan Antonio Lopez Corvala, Mario Musella, Abdelrahman
Nimeri, Patrick Noel, Mariano Palermo, Luis Poggi, Tigran Poghosyan,
Gerhard Prager, Arun Prasad, Aayad Alqahtani, Karl Rheinwalt, Rui
Ribeiro, Asim Shabbir, Antonio Torres, Ramon Villalonga, and Cun-
chuan Wang have no conflict of interest or financial ties to disclose.

Ethical approval Not applicable.

Informed consent Not applicable.

References

1. Welbourn R, Hollyman M, Kinsman R, Dixon J, Liem R, Ottosson
J et al (2019) Bariatric surgery worldwide: baseline demographic
description and one-year outcomes from the fourth IFSO Global
Registry Report 2018. Obes Surg 29(3):782-795

2. Qumseya BJ, Qumsiyeh Y, Ponniah SA, Estores D, Yang D,
Johnson-Mann CN et al (2021) Barrett’s esophagus after sleeve
gastrectomy: a systematic review and meta-analysis. Gastrointest
Endosc 93(2):343-52.e2

3. Huynh D, Mazer L, Tung R, Cunneen S, Shouhed D, Burch M
(2021) Conversion of laparoscopic sleeve gastrectomy to Roux-
en-Y gastric bypass: patterns predicting persistent symptoms after
revision. Surg Obes Relat Dis 17(10):1681-1688

4. de Leon-Ballesteros GP, Romero-Velez G, Martinez-Portilla RJ,
Pereira X, Roy-Garcia I, Fobi MAL et al (2022) Comparison of
outcomes between banded and non-banded sleeve gastrectomy: a
systematic review and meta-analysis. Obes Surg 32(7):1-12

5. Mahawar KK, Himpens J, Shikora SA, Chevallier J]M, Lakdawala
M, De Luca M et al (2018) The first consensus statement on one
anastomosis/mini gastric bypass (OAGB/MGB) using a modified
Delphi approach. Obes Surg 28(2):303-312

6. Mahawar KK, Omar I, Singhal R, Aggarwal S, Allouch MI, Alsa-
bah SK et al (2021) The first modified Delphi consensus statement
on sleeve gastrectomy. Surg Endosc 35(12):7027-7033

7. Kermansaravi M, Omar I, Mahawar K, Shahabi S, Bashir A,
Haddad A et al (2021) Religious fasting of Muslim patients after
metabolic and bariatric surgery: a modified Delphi consensus.
Obes Surg 31(12):5303-5311

@ Springer

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Kermansaravi M, Parmar C, Chiappetta S, Shahabi S, Abbass A,
Abbas SI et al (2022) Patient selection in one anastomosis/mini
gastric bypass-an expert modified delphi consensus. Obes Surg
32(8):2512-2524

Yeung KTD, Penney N, Ashrafian L, Darzi A, Ashrafian H
(2020) Does sleeve gastrectomy expose the distal esophagus to
severe reflux?: A systematic review and meta-analysis. Ann Surg
271(2):257-265

Felsenreich DM, Artemiou E, Steinlechner K, Vock N, Jedamzik
J, Eichelter J et al (2021) Fifteen years after sleeve gastrectomy:
weight loss, remission of associated medical problems, quality
of life, and conversions to Roux-en-Y gastric bypass-long-term
follow-up in a multicenter study. Obes Surg 31(8):3453-3461
Brown WA, Shah YJH, Balalis G, Bashir A, Ramos A, Kow L et al
(2020) IFSO position statement on the role of esophago-gastro-
duodenal endoscopy prior to and after bariatric and metabolic
surgery procedures. Obes Surg 30(8):3135-3153

Parmar C, Zakeri R, Abouelazayem M, Shin TH, Aminian A,
Mahmoud T et al (2022) Esophageal and gastric malignancies
after bariatric surgery: a retrospective global study. Surg Obes
Relat Dis 18(4):464-472

. Badillo R, Francis D (2014) Diagnosis and treatment of gastroe-

sophageal reflux disease. World J Gastrointest Pharmacol Ther.
5(3):105-112

Balla A, Meoli F, Palmieri L, Corallino D, Sacchi MC, Ribichini
E et al (2021) Manometric and pH-monitoring changes after lapa-
roscopic sleeve gastrectomy: a systematic review. Langenbecks
Arch Surg 406(8):2591-2609

Borbély Y, Kroll D, Nett PC, Moreno P, Tutuian R, Lenglinger J
(2018) Radiologic, endoscopic, and functional patterns in patients
with symptomatic gastroesophageal reflux disease after Roux-en-
Y gastric bypass. Surg Obes Relat Dis 14(6):764-768

Tolone S, Savarino E, de Bortoli N, Frazzoni M, Frazzoni L, Sava-
rino V et al (2020) Esophageal high-resolution manometry can
unravel the mechanisms by which different bariatric techniques
produce different reflux exposures. J Gastrointest Surg 24(1):1-7
Chiappetta S, Lainas P, Kassir R, Valizadeh R, Bosco A, Kerman-
saravi M (2022) Gastroesophageal reflux disease as an indication
of revisional bariatric surgery-indication and results-a systematic
review and metanalysis. Obes Surg 32:3156

Eluri S, Shaheen NJ (2017) Barrett’s esophagus: diagnosis and
management. Gastrointest Endosc 85(5):889-903

Parmar CD, Mahawar KK, Boyle M, Schroeder N, Balupuri S,
Small PK (2017) Conversion of sleeve gastrectomy to Roux-en-Y
Gastric bypass is effective for gastro-oesophageal reflux disease
but not for further weight loss. Obes Surg 27(7):1651-1658
Galvez-Valdovinos R, Cruz-Vigo JL, Marin-Santillan E, Funes-
Rodriguez JF, Lépez-Ambriz G, Dominguez-Carrillo LG (2015)
Cardiopexy with ligamentum teres in patients with hiatal hernia
and previous sleeve gastrectomy: an alternative treatment for gas-
troesophageal reflux disease. Obes Surg 25(8):1539-1543
Hawasli A, Foster R, Lew D, Peck L (2021) Laparoscopic Liga-
mentum Teres cardiopexy to the rescue; an old procedure with a
new use in managing reflux after sleeve gastrectomy. Am J Surg
221(3):602-605

Runkel A, Scheffel O, Marjanovic G, Chiappetta S, Runkel N
(2021) Augmentation of hiatal repair with the ligamentum teres
hepatis for intrathoracic gastric migration after bariatric surgery.
Obes Surg 31(4):1422-1430

Ndubizu GU, Petrick AT, Horsley R (2020) Concurrent magnetic
sphincter augmentation and hiatal hernia repair for refractory
GERD after laparoscopic sleeve gastrectomy. Surg Obes Rel Dis
16(1):168-170

Kotak R, Murr M (2013) Recurrent hiatal hernia repair after
sleeve gastrectomy. Surg Obes Relat Dis 9(6):1027-1028



Surgical Endoscopy

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Parmar CD, Efeotor O, Ali A, Sufi P, Mahawar KK (2019) Pri-
mary banded sleeve gastrectomy: a systematic review. Obes Surg
29(2):698-704

Parmar CD, Gan J, Stier C, Dong Z, Chiappetta S, El-Kadre L et al
(2020) One anastomosis/mini gastric bypass (OAGB-MGB) as
revisional bariatric surgery after failed primary adjustable gastric
band (LAGB) and sleeve gastrectomy (SG): a systematic review
of 1075 patients. Int J Surg (Lond, Engl) 81:32-38
Kermansaravi M, Shahmiri SS, DavarpanahJazi AH, Valizadeh R,
Berardi G, Vitiello A et al (2021) One anastomosis/mini-gastric
bypass (OAGB/MGB) as revisional surgery following primary
restrictive bariatric procedures: a systematic review and meta-
analysis. Obes Surg 31(1):370-383

Wilczynski M, Spychalski P, Proczko-Stepaniak M, Bigda J,
Szymanski M, Dobrzycka M et al (2022) Comparison of the
long-term outcomes of RYGB and OAGB as conversion proce-
dures after failed LSG—a case-control study. J Gastrointest Surg
26:2255

Kermansaravi M, Karami R, Valizadeh R, Rokhgireh S, Kabir A,
Pakaneh M et al (2022) Five-year outcomes of one anastomosis
gastric bypass as conversional surgery following sleeve gastrec-
tomy for weight loss failure. Sci Rep 12(1):10304

Hellstrom PM (2019) GLP-1 analogue liraglutide as adjunct treat-
ment in diabetes type 2 after failed bariatric/metabolic surgery.
Ann Transl Med 7(Suppl 6):S240

Arnoldner MA, Felsenreich DM, Langer FB, Weber M, Mang T,
Kulinna-Cosentini C et al (2020) Pouch volume and pouch migra-
tion after Roux-en-Y gastric bypass: a comparison of gastroscopy
and 3 D-CT volumetry: is there a “migration crisis”? Surg Obes
Relat Dis 16(12):1902-1908

Desart K, Rossidis G, Michel M, Lux T, Ben-David K (2015)
Gastroesophageal reflux management with the LINX® system
for gastroesophageal reflux disease following laparoscopic sleeve
gastrectomy. J Gastrointest Surg 19(10):1782-1786

Hawasli A, Sadoun M, Meguid A, Dean M, Sahly M, Hawasli
B (2019) Laparoscopic placement of the LINX(®) system in
management of severe reflux after sleeve gastrectomy. Am J Surg
217(3):496-499

Broderick RC, Smith CD, Cheverie JN, Omelanczuk P, Lee AM,
Dominguez-Profeta R et al (2020) Magnetic sphincter augmenta-
tion: a viable rescue therapy for symptomatic reflux following
bariatric surgery. Surg Endosc 34(7):3211-3215

Genco A, Castagneto-Gissey L, Gualtieri L, Lucchese M, Leur-
atti L, Soricelli E et al (2021) GORD and Barrett’s oesophagus
after bariatric procedures: multicentre prospective study. BrJ Surg
108(12):1498-1505

Gagner M (2016) Hypoabsorption not malabsorption, hypo-
absorptive surgery and not malabsorptive surgery. Obes Surg
26(11):2783-2784

De Luca M, Piatto G, Merola G, Himpens J, Chevallier JM, Car-
bajo MA et al (2021) IFSO update position statement on one anas-
tomosis gastric bypass (OAGB). Obes Surg 31(7):3251-3278
Brown WA, de Leon Ballesteros GP, Ooi G, Higa K, Himpens J,
Torres A et al (2021) Single anastomosis duodenal-ileal bypass
with sleeve gastrectomy/one anastomosis duodenal switch (SADI-
S/OADS) IFSO position statement-update 2020. Obes Surg
31(1):3-25

Parmar CD, Zakeri R, Mahawar K (2020) A systematic review
of one anastomosis/mini gastric bypass as a metabolic opera-
tion for patients with Body Mass Index < 35 kg/m”. Obes Surg
30(2):725-735

Merz AE, Blackstone RB, Gagner M, Torres AJ, Himpens J, Higa
KD et al (2019) Duodenal switch in revisional bariatric surgery:
conclusions from an expert consensus panel. Surg Obes Relat Dis
15(6):894-899

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Dijkhorst PJ, Al Nawas M, Heusschen L, Hazebroek EJ, Swank
DJ, Wiezer RMIJ et al (2021) Single anastomosis duodenoileal
bypass or Roux-en-Y gastric bypass after failed sleeve gastrec-
tomy: medium-term outcomes. Obes Surg 31(11):4708-4716
Azevedo FR, Santoro S, Correa-Giannella ML, Toyoshima MT,
Giannella-Neto D, Calderaro D et al (2018) A prospective rand-
omized controlled trial of the metabolic effects of sleeve gastrec-
tomy with transit bipartition. Obes Surg 28(10):3012-3019
Kroll D, Laimer M, Borbély YM, Laederach K, Candinas D, Nett
PC (2016) Wernicke encephalopathy: a future problem even after
sleeve gastrectomy? A systematic literature review. Obes Surg
26(1):205-212

Kermansaravi M, Chiappetta S, Lainas P, Kassir R (2021) Orthos-
tatic Intolerance after bariatric surgery: a systematic review. Obes
Surg 31(5):2250-2254

Mechanick JI, Apovian C, Brethauer S, Timothy Garvey W, Joffe
AM, Kim J et al (2020) Clinical practice guidelines for the perio-
perative nutrition, metabolic, and nonsurgical support of patients
undergoing bariatric procedures - 2019 update: cosponsored by
American Association of Clinical Endocrinologists/American
College of Endocrinology, The Obesity Society, American Society
for Metabolic and Bariatric Surgery, Obesity Medicine Associa-
tion, and American Society of Anesthesiologists. Obesity (Silver
Spring, Md) 28(4):01-058

van Beek AP, Emous M, Laville M, Tack J (2017) Dumping syn-
drome after esophageal, gastric or bariatric surgery: pathophysiol-
ogy, diagnosis, and management. Obes Rev 18(1):68-85
Childerhose JE, Alsamawi A, Mehta T, Smith JE, Woolford S,
Tarini BA (2017) Adolescent bariatric surgery: a systematic
review of recommendation documents. Surg Obes Relat Dis
13(10):1768-1779

Parmar C, Mahawar KK, Carr WRJ, Schroeder N, Balupuri S,
Small PK (2017) Bariatric surgery in septuagenarians: a compari-
son with <60 year olds. Obes Surg 27(12):3165-3169

Parmar CD, Bryant C, Luque-de-Leon E, Peraglie C, Prasad A,
Rheinwalt K et al (2019) One anastomosis gastric bypass in mor-
bidly obese patients with BMI > 50 kg/m?: a systematic review
comparing it with Roux-En-Y gastric bypass and sleeve gastrec-
tomy. Obes Surg 29(9):3039-3046

Hamed H, Elghadban H, Ezzat H, Attia M, Sanad A, El Sorogy
M (2020) Gastric stenosis after sleeve gastrectomy: an algorithm
for management. Obes Surg 30(12):4785-4793

Skalli EM, Parmar CD (2020) Necrosis of the Nissen-Sleeve gas-
trectomy (N-SG) Wrap. Obes Surg 30(10):4174—-4175

Abu Dayyeh BK, Edmundowicz SA, Jonnalagadda S, Kumar N,
Larsen M, Sullivan S et al (2015) Endoscopic bariatric therapies.
Gastrointest Endosc 81(5):1073-1086

Brunaldi VO, Galvao Neto M, Zundel N, Abu Dayyeh BK
(2020) Isolated sleeve gastrectomy stricture: a systematic review
on reporting, workup, and treatment. Surg Obes Relat Dis
16(7):955-966

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

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

@ Springer



Surgical Endoscopy

Authors and Affiliations

Mohammad Kermansaravi' - Chetan Parmar? - Sonja Chiappetta? - Scott Shikora® - Ali Aminian® -

Syed Imran Abbas® - Luigi Angrisani’ - Ahmad Bashir® - Estuardo Behrens® - Mohit Bhandari'® - Benjamin Clapp'’ -
Ricardo Cohen'? . Jerome Dargent'? - Bruno Dilemans'* - Maurizio De Luca'” - Ashraf Haddad® -

Khaled Gawdat'® - Mohamed Hayssam Elfawal'” - Jaques Himpens'® - Chih-Kun Huang'® - Farah Husain?’ -
Kazunori Kasama?' - Radwan Kassir?? - Amir Khan?3 - Lilian Kow?* - Matthew Kroh?* - Muffazal Lakdawala?® -

Juan Antonio Lopez Corvala?’ - Karl Miller?® - Mario Musella?® - Abdelrahman Nimeri° - Patrick Noel® -

Mariano Palermo3? - Luis Poggi>3 - Tigran Poghosyan* - Gerhard Prager®® - Arun Prasad>® - Aayad Algahtani®’ -
Karl Rheinwalt®® - Rui Ribeiro3® - Asim Shabbir® - Antonio Torres*' - Ramon Villalonga*? - Cunchuan Wang®? -
Kamal Mahawar** - Natan Zundel*®

20

21

22

Division of Minimally Invasive and Bariatric Surgery,
Department of Surgery, Minimally Invasive Surgery
Research Center, School of Medicine, Rasool-E Akram
Hospital, Iran University of Medical Sciences, Tehran, Iran

Whittington Hospital, London, UK

Bariatric and Metabolic Surgery Unit, Ospedale Evangelico
Betania, Naples, Italy

Department of Surgery Brigham and Women’s Hospital,
Harvard Medical School, Boston, MA, USA

Department of General Surgery, Bariatric and Metabolic
Institute, Cleveland Clinic, Cleveland, OH, USA

Iranian Hospital, Dubai, UAE

Department of Public Health, Federico II University
of Naples, Naples, Italy

Minimally Invasive and Bariatric Surgery, Gastrointestinal
Bariatric and Metabolic Center (GBMC)-Jordan Hospital,
Amman, Jordan

New Life Center, Guatemala, Guatemala
Mohak Bariatrics and Robotics Center, Indore, India

Department of Surgery, Texas Tech HSC Paul Foster School
of Medicine, El Paso, TX, USA

Center for Obesity and Diabetes, Oswaldo Cruz German
Hospital, Sao Paulo, Brazil

Polyclinique Lyon Nord, Rillieux-La-Pape, France

Department of General Surgery, AZ Sint Jan
Brugge-Oostende, Brugge, Belgium

Department of General Surgery, Rovigo Hospital, Rovigo, Italy

Bariatric Surgery Unit, Faculty of Medicine, Ain Shams
University, Cairo, Egypt

Makassed General Hospital, Beirut, Lebanon

Bariatric Surgery Unit, Delta Chirec Hospital, Brussels,
Belgium

Body Science and Metabolic Disorders International Medical
Center, China Medical University Hospital, Taichung City,
Taiwan

University of Arizona College of Medicine, Phoenix, USA

Weight Loss and Metabolic Surgery Center, Yotsuya Medical
Cube, Tokyo, Japan

Department of Digestive Surgery, CHU Félix Guyon,
Saint Denis, La Réunion, France

@ Springer

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

44

45

Walsall Healthcare NHS Trust, Walsall, UK
Flinders Medical Centre, Adelaide, Australia

Digestive Disease and Surgery Institute, Cleveland Clinic,
Cleveland, OH, USA

Sir H N Reliance Foundation Hospital, Mumbai, India
Hospital Angeles Tijuana Mexico, Tijuana, Mexico
Diakonissen Wehrle Private Hospital, Salzburg, Austria

Advanced Biomedical Sciences Department, “Federico II”
University, Naples, Italy

Atrium Health, Charlotte, NC, USA
Clinique Bouchard, Elsan, 13006 Marseille, France

Department of Surgery, Centro CIEN-Diagnomed, University
of Buenos Aires, Buenos Aires, Argentina

Department of Surgery Clinica Anglo Americana,
Universidad Nacional Mayor de San Marcos, Lima, Peru

Department of Digestive, Oeso-Gastrique and Bariatric
Surgery, Hopital Bichat, AP-HP, Université de Paris Cité,
Paris, France

Medical University of Vienna, Vienna, Austria
Apollo Hospital, New Delhi, India

New You Medical Center, Obesity Chair, King Saud
University, Riyadh, Saudi Arabia

Department of Bariatric, Metabolic and Plastic Surgery,
St. Franziskus Hospital, Cologne, Germany

Centro Multidisciplinar do Tratamento da Obesidade,
Hospital Lusiadas Amadora e Lisbon, Amadora, Portugal

National University of Singapore, Singapore, Singapore

Department of Surgery, Hospital Clinico San Carlos,
Complutense University of Madrid, Calle del Prof Martin
Lagos, S/N, 28040 Madrid, Spain

Endocrine, Bariatric and Metabolic Surgery Department,
Universitary Hospital Vall Hebron, Barcelona, Spain

Department of Metabolic and Bariatric Surgery, The First
Affiliated Hospital of Jinan University, Guangzhou, China

South Tyneside and Sunderland Foundation NHS Trust,
Sunderland, UK

Department of Surgery, State University of New York,
Buftalo, NY, USA


http://orcid.org/0000-0003-3240-5849

	Best practice approach for redo-surgeries after sleeve gastrectomy, an expert's modified Delphi consensus
	Abstract
	Background 
	Methods 
	Results 
	Conclusion 

	Methods
	Results
	Discussion
	Preoperative considerations about conversionrevision after SG
	Symptomatic GERD after SG and adequate weight loss
	Symptomatic GERD after SG and inadequate weight lossweight regain
	Symptomatic GERD after SG and excessive weight loss
	Weight regainincomplete weight loss after SG
	Non-improvement of obesity-associated medical problems
	Excessive WLfood intolerance after SG without GERD
	Neurological complications
	Dumping after SG
	Revisionconversion due to weight regainincomplete weight loss in extreme of ages
	Operative considerations in conversionrevision

	Conclusion
	References


