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Disclousure

• GT Metaboic: Stock hoder



RYGB vs SG ??

• Whether LRYGB or LSG is superior for weight loss and resolution of 
comorbidities.

• LSG: Most frequently performed

• LSG: Steady annual increase



Obesity and GERD 



“Antireflux barrier”

• Is based on the proper arrangement of different anatomic structures 
such as 

• LES

• Diaphragmatic crus

• Gastric sling fibers

• Phrenic-esophageal and cardiophrenic ligaments.



GERD

• MO patients are affected by GERD and HH more frequently than lean 
patients

• Obesity is a risk factor for GERD through: 
• Mechanical alterations to the EGJ

• Associated with transient relaxation of the LES 

• Presence of HH. 

• Because of conflicting results, the indication to SG in patients with 
GERD is still debated.



Obesity and GERD

• 50–70 % of patients undergoing bariatric surgery have 
symptomatic reflux.

• HH is present in 15 % of patients with BMI >35 kg/m2. 





SG AND GERD

• Of the 110 consecutive patients, 
complete follow-up data was 
available in 65 (59.1%). 

• Mean follow-up was 11.7 .4 years. 

• None of the 7 patients preoperatively 
suffering from GERD were cured by 
the LSG procedure. 

• Nine (21.4%) additional patients 
developed de novo GERD. 



SG AND GERD

• When addressing GERD, the lack of 
objective measurements such as pH-
metry, impedance, and high- 
resolution manometry does not 
provide robust evidence on the 
effects of LSG on GERD. 



SG AND GERD. Genco et al

• A total of 110/162 SG (follow-up: 
69.1%)

• Preoperatively all patients underwent 

• Visual analogue scale (VAS) 
evaluation of GERD symptoms

• Proton pump inhibitors (PPIs) 
consumption recording 

• Esophagogastroduodenoscopy 
(EGD)



• At a mean 58 months of follow-up, 
increased compared with preoperative 
values 

• Incidence of GERD symptoms, P = 
0.0001

• VAS mean score, P = 0.018

• PPI intake significantly, P = 0.0001



• Upward migration of the “Z” line and a 
biliary-like esophageal reflux was found in 
73.6% and 74.5% of cases, respectively.

• A significant increase in the incidence and 
in the severity of erosive esophagitis (EE) 

• Non dysplastic Barrett’s esophagus (BE) 
was newly diagnosed in 19 patients 
(17.2%).

• No significant correlations were found  
between GERD symptoms and 
endoscopic findings.



Conclusion:

• In the present series the incidence of EE 
and of BE in SG patients was 
considerably higher than that reported in 
the current literature, and it was not 
related to GERD symptoms. 

• Endoscopic surveillance after SG  
should be advocated irrespective of the 
presence of GERD symptoms.



Can we avoid Post LSG GERD?



LSG and GERD



Studies Showing Reduction of GERD After SG



SG vs RYGB
Case Control and Cohort studies



Conclusions: 

• SG may have fewer complications requiring 
emergency care and hospitalization, 
especially as related to digestive system 
disease. 

• However, any acute care cost advantages of 
SG may wane over time.



Cardiovascular Disease

• Retrospective

• 380 RYGB 

• 334 LSG



Cardiovascular Disease

• There were no significant differences in 
predicted 10-year ASCVD risk between 
LSG and RYGB at any time.

• Both RYGB and LSG patients had a 
marked decrease in predicted 10-year 
ASCVD risk scores 1 year after surgery 
which remained up to 5 years after 
surgery.

• No difference found in predicted 10-
year ASCVD risk scores between 
bariatric operations by age, baseline 
CVD risk level, or T2DM.



Health Care Expenditure

• Population-based, matched cohort 
study of 1624 patients 

• There was no statistically significant 
difference in mean health care 
expenditures between RYGB and 
LSG 4 years after the procedures 
($33 682 vs $33 948, respectively).



Health Care Expenditure

• There were no statistically 
significant differences 

• In all-cause mortality between 
RYGB and LSG (1.5%vs 2.2%, 
respectively; P = .26) 

• Total number of hospitalizations 
(754 vs 669, respectively; P = 
.11) 

• During the 4-year follow-up 
period.



Health Care Expenditure

• Nonelective hospitalizations 
occurred more frequently with 
RYGB vs LSG (472 vs 339, 
respectively; (P = .002). 

• RYGB was associated with 
relatively fewer subsequent bariatric 
procedures during the 4-year follow-
up period (9 vs 40, respectively; P < 
.001)



Risk of Subsequent 
Operative and 
Nonoperative 
Interventions

• Patients undergoing LSG had lower 
overall risk of subsequent operative 
and nonoperative interventions, 
including biliary procedures, abdominal 
wall hernia repair, other abdominal 
operations, and endoscopy, 

• Up to 4 years after surgery.

• LSG were more likely to undergo 
bariatric conversion or revision



Safty

• Among 38,153 patients LSG rose from 52.6% (2012) to 
75% (2016).

• At 2 years from surgery LSG had :

• Fewer re-interventions (sleeve 9.9%, bypass 
15.6%, p<0.001) 

• Lower complications (sleeve 6.6%, bypass 9.6%, 
p=0.00

• Lower overall healthcare spending ($47,891 vs. 
$55,213, p=0.003)

• Than patients undergoing RYGB.

• At the 2-year mark: 

• Revisions were slightly more common in 
LSG than in RYGB (sleeve 0.6%, bypass 
0.4%, p= 0.009).



Chronic Kidney Disease

• RYGB (n=673) and LSG (n=673) 
cohorts. 

• There were no statistically-significant 
differences in primary outcomes. 

• Among secondary outcomes, only acute 
kidney injury was statistically-
significantly higher among RYGB 
patients (4.9% vs 2.7%, P=.035).





GI Symptoms 

• Methods In this cross-sectional study, 
RYGBP and LSG patients answered a 
questionnaire including the 

• Gastrointestinal Symptom Rating 
Scale (GSRS)

• Questions from the Brief Pain 
Inventory (BPI)

• Self-rated health (SRH).



GI Symptoms 

• RYGBP (n=73) and LSG (n=99). 

• There was no evidence of a difference in total 
Gastrointestinal Symptom Rating Scale 
(GSRS) scores between the surgical methods 
(p=0.638). 

• There were higher scores of reflux symptoms 
in LSG vs. RYGBP ( p <0.001) and higher 
consumption of ARM after LSG (32% vs. 12%, 
p <0.001). 

• Pain scores were low in both groups; 

• Abdominal pain was higher for RYGBP 
(p = 0.025). 

• There was no significant difference in Self-
rated health .



Adverse Cardiac Events

• In this population-based cohort 
study (Switzerland) of 39 067 adults 
with up to 11 years of follow-up

• RYGB was associated with a lower 
risk of major adverse cardiac events 
(MACE) compared with LSG, 
primarily due to reduced rates of MI 

• Suggesting a cardiovascular 
advantage of RYGB over LSG



Adverse Cardiac 
Events

• Both short- and long-term secondary 
outcomes favored RYGB over LSG, 
except for higher rates of revision 
surgery and immediate postoperative 
complications.



Comparative Safety

• Among 132,788 patients with Medicaid, 

• 84,717 (63.8%) underwent LSG 

• 48,071 (36.2%) underwent RYGB

• Compared to RYGB, LSG was associated with 

• A lower 5-year cumulative incidence of mortality (1.29% vs. 2.15%), 

• Lower complications (11.5% vs. 16.2%), 

• Lower hospitalization (43.7% vs. 53.7%), 

• Lower ED use (61.6% vs. 68.2%), and 

• Lower reoperation (18.5% vs. 22.8%), 

• But a higher cumulative incidence of revision (3.3% vs. 2.0%).



Comparative Effectiveness

• 50,987 SO patients who underwent 

• RYGB (N = 42,119) 

• SG (N = 8868). 

• There was no difference in adjusted overall 30-
day complication rate comparing RYGB and 
SG patients (11.5 vs. 11.1 %, p = 0.250). 

• RYGB patients had higher adjusted rates of 

• 30-day mortality (0.3 vs. 0.2 %, p = 
0.042)

• Reoperation (4.0 vs. 2.4 %, p=0.001)

• Readmission (6.9 vs. 5.5 %, p=0.001)



Comparative 
Effectiveness

• The percent of total weight loss (%TWL) was 
significantly higher for 

• RYGB than SG at  

• 3 months (14.1 vs. 13.1 %, p=0.001)

• 6 months (25.2 vs. 22.4 %, p=0.001)

• 12 months (34.5 vs. 29.7 %, p=0.001).



Comparative 
Effectiveness

• RYGB patients had increased resolution of all measured 
comorbidities:

• TIIDM (61.6 vs. 50.8 %, p=0.001) 

• Hypertension (43.1 vs. 34.5 %, p=0.001)

• GERD (53.9 vs. 32.5 %, p=0.001), 

• Hyperlipidemia (39.7 vs. 32.5 %, p=0.001) 

• OSA (42.8 vs. 40.6 %, p = 0.058) 

• At 12 months compared to SG patients



Weight Recurrence

• 19.762 patients  

• 14.982 RYGB 

• 4.780 SG patients. 

• After matching 4.693 patients from each 
group, patients undergoing 

• SG had A higher WR up to 5-year (p 
< 0.01)]  

• Less often remission of 
• TIIDM, (p < 0.01)

• Hypertension, (p < 0.01)

• Dyslipidemia, (p < 0.01

• GERD, (p < 0.01)

• OSA , (p < 0.01).



Weight Recurrence

• In subgroup analyses, patients who 
experienced WR after SG but 
maintained ≥ 20% TWL from starting 
weight, more often achieved 

• HTN (44.7% vs 29.4%)

• Dyslipidemia (38.3% vs 19.3%)

• OSA (54% vs 20.3%) remission 

• Compared with patients not maintaining ≥ 
20%TWL.

•  No such differences in comorbidity 
remission were found within RYGB 
patients.



SG vs RYGB

CRT



SLEEVEPASS CRT. 5 YEARS

• The Sleeve vs Bypass 

• (SLEEVEPASS) 

• Multicenter, 

• Multisurgeon, 

• Open-label, 

• Randomized clinical equivalence trial 
(Finland). 

• The trial enrolled 240 MO patients

• LSG (n = 121) 

• RYGB (n = 119).



SLEEVEPASS CRT. 5 YEARS

• Prespecified equivalence margins 
for the clinical significance of weight 
loss differences between RYGB and 
LSG were −9%to +9% excess 
weight loss. 

• Secondary end points included 

• Resolution of comorbidities

• Improvement of quality of life (QOL)

• Adverse events (overall morbidity), 

• Mortality.



SLEEVEPASS CRT. 5 YEARS

• 80.4% completed the 5-year follow-
up

• At baseline, 

• 42.1% had TIIDM

• 34.6% dyslipidemia

• 70.8% hypertension.



SLEEVEPASS CRT. 5 
YEARS

• The estimated mean %EWL at 5 years was 

• 49% after LSG

• 57% after RYGB

• Difference, 8.2 percentage units, higher in the gastric 
bypass group and did not meet criteria for equivalence.



SLEEVEPASS 
CRT. 5 YEARS

• Complete or partial remission of TIIDM

• 37% after LSG 

• 45% after RYGB (P > .99). 

• Medication for dyslipidemia was discontinued in 

• 47% after LSG 60%(n = 24/40) after RYGB (P = .15) 

• Hypertension in 

• 29% and 51% (P = .02).



SLEEVEPASS CRT. 5 
YEARS

• No statistically significant difference in QOL 
between groups (P = .85) and no treatment-related 
mortality. 

• Overall morbidity rate was 

• 19% for LSG 

• 26% for RYGB 

• P = .19



SleeveBypass 
CRT
Phase III

• Randomised open-label controlled trial (two Dutch hospitals)

• 5-year follow-up

• LSG (n = 312) and RYGB (n = 316)



SleeveBypass 
CRT
Phase III

• Primary endpoint was weight loss, expressed by %BMI loss. 

• The predefined clinically relevant equivalence margin was −13% to 13%.

• Secondary endpoints included percentage total kilograms weight loss, 
obesity-related comorbidities, quality of life, morbidity, and mortality.



• Excess BMI loss at 5 years was 

• 58.8% after LSG 

• 67.1% after RYGB

• (difference 8.3%)

• This was within the predefined margin 
(P < 0.001).

• Total weight loss at 5 years was 

• 22.5% after LSG 

• 26.0% after RYGB

• difference 3.5%.



• In both groups, obesity-related comorbidities significantly improved after 5 years. 

• Dyslipidaemia improved 

• More frequently after RYGB (83%, 54/65) compared to 

• LSG (62%, 44/71) 

• (P = 0.006).

• De novo GERD occurred more frequently after 

• LSG (16%, 46/288) 

• RYGB (4%, 10/280) 

• (P < 0.001). 

• Minor complications were more frequent after RYGB 

• (5%, 15/316) compared to 

• LSG (2%, 5/312). 

• No statistically significant differences in major complications and health-related quality of life



• The Swiss Multicenter Bypass or 
Sleeve Study (SM-BOSS)

• 4 Swiss bariatric centers

• 205 (94.5%) completed the trial.

• 217 patients were enrolled and 
randomly assigned to LSG or RYGB 
with a 5-year follow-up period.

• LSG (n = 107) 

• laparoscopic RYGB (n = 110).

SM-BOSS



SM-BOSS
• In this randomized clinical trial that included 217 adults 

with morbid obesity

• percentage excess body mass index loss in patients 
undergoing LSG compared with RYGB was 61.1% vs 
68.3%after 5 years, 

• This study did not find a significant difference in weight 
loss between LSG and RYGB.



SM-BOSS

• Excess BMI loss was not significantly different at 5 
years: 

• LSG, 61.1% 

• RYGB, 68.3%

• (P = .22)



SM-BOSS

• GERD remission was observed 
more frequently after 

• RYGB (60.4%) than after 

• LSG (25.0%). 

• Gastric reflux worsened more often 
after 

• LSG (31.8%) 

• RYGB (6.3%).



SM-BOSS

• The number of patients with 
reoperations

• 16/101 (15.8%) after LSG 

• 23/104 (22.1%) after RYGB.



BEST

• BEST is a Swedish-Norwegian, 

• Registry-based

• Open-label

• Pragmatic multicenter randomized 
clinical trial 

• Comparing midterm (5-year) outcomes 
of SG and RYGB

• Perioperative complication rates 
were low and not statistically 
different between groups. 

• Operating time was shorter for those 
who underwent LSG.



BEST • Patients were randomized and underwent 

• SG (n = 878) 

• RYGB (n = 857). 

• The mean (SD) operating time was shorter in those undergoing 

• SG 47 minutes

• RYGB 68 minutes 

• P < .001 

• The median (IQR) postoperative hospital stay was 1 (1-1) day in 
both groups. 

• The 30-day readmission rate was 

• 3.1% after SG and 

• 4.0% after RYGB 

• (P = .33). 

• There was no 90-day mortality. 

• The 30-day incidence of any adverse event was 

• 40 (4.6%) SG

• 54 (6.3%) RYGB 

• P = .11

• Corresponding figures for serious adverse events were 

• 15 (1.7%) for the SG 

• 23 (2.7%) RYGB

• P = .19



Banded RYGB
7 years

• 114 patients were randomized 

• 6 died before the 7-year follow-up (2 SR-
LRYGB, 4 LSG). 

• Diabetes remission, assessed in 89 

• 23/50 (46.0%) SR-LRYGB 

• 12/39 (30.8%) LSG

• p = 0.013

• %EWL was greater after 

• SR-LRYGB (26.2%)

• LSG (13.4%)

• p < 0.001. 

• Complication rates were similar between 
groups.



• Percentage of patients in remission from TIIDM 
over time (*p < 0.01)

Banded RYGB
7 years



• %EWL change (from baseline) over time

Banded RYGB
7 years



SLEEVEPASS CRT. 7 YEARS

• 182 (75.8%) completed the 7-year follow-up.

• The mean %EWL was 

• 47% after LSG and 

• 55% after LRYGB 

• Difference, 8.7 percentage units [95%CI, 3.5-13.9 
percentage units]). 

• The mean (SD) DSQoL total score at 7 years was 

• 0.50 (1.14) LSG 

• 0.49 (1.06) LRYGB 

• (P = .63)

• The median HRQoL total score was 

• 0.88 LSG 

• 0.87 LRYGB 

• (P = .37).



SLEEVEPASS 
CRT. 7 YEARS



SG vs RYGB
Systematic Reviews and Meta-Analysis



• 16 studies were included 



• 16 studies were included 

• LRYGB was equal weight to LSG for 

• Diabetes (P-value = 0.10)

• OSA (P-value = 0.38)



• LRYGB was superior to LSG 
regarding 

• Hypertension (P-value = 0.009) 

• Dyslipidemia (P= 0.02)

• GERD (P-value = 0.003).



11 studies (N=1,328 participants)



• No significant difference in excess weight 
loss between LRYGB and LSG, (P = 
0.36).

• No significant difference in midterm and 
long-term weight loss between the 
comparative groups.

• No significant difference was found in 
T2DM resolution

• The pooled results indicate that patients 
receiving LSG experienced fewer 
postoperative complications and 
reoperation rate,  (P = 0.01)



• LRYGB may be superior to LSG in: 

• Dyslipidemia

• Hypertension 

• GERD remission.



HIGHLIGHTS

• Included six meta-analyses 

• RYGB was more efficient in term of 
weight loss outcomes in older adults.

• RYGB reduced the risk of remission of 
TIIDM

• Complications were more in the older 
adults undergoing LSG than RYGB



• 12 records from 10 different RCTs were finally 
included.

• 705 patients with follow-up from 1 to 5 years

• The remission rate of T2DM at 1 year was higher 

• RYGB (57%) 

• SG (47%)

• P = .047

• Among studies with 2-5 year follow-up, there was no 
difference in remission rates 

• RYGB (50%) 

• SG (46%)  

• P = .34



28 articles. 



• This study included retrospective 
studies that reduced the overall 
quality of evidence. 

• 9038 patients 

• 4597, LSG 

• 4441, LRYGB 

• The remission rate of TIIDM in 
the LRYGB group was superior 
to that in the LSG group at the 3-
years follow-up.

• Five-year follow-up results 
showed that LRYGB had an 
advantage over LSG for the 

• %EWL 

• Remission of T2DM

• Hypertension

• Dyslipidemia

• Abnormally low-density 
lipoprotein.





• Nine studies 

• Found insignificant differences for T2DM 
resolution by LRYGB and LSG, (P = 0.71).

• Additionally, subset analyses for T2DM 
resolution showed insignificant differences 
after 

• 24 mo (P = 0.87), 

• 36 mo ( P = 0.81)

• 60 mo (P = 0.19) 

• This study reports a T2DM remission rate 
of 82.3% by LRYGB and 80.7% by LSG.



Why the LSG?



LSG

• Besides weight loss results and treatment of TIIDM, LSG has other 
advantages compared to RYGB

• Preserving bowel anatomy

• Technically easier 

• Less minor complications 

• No risk of internal herniation 

• Good HRQoL

• Less dumping syndrome

• Less vitamin deficiencies 



Conclusions

• Proper preoperative assessment of GERD.
• Hiatus hernia need to be repaired?
• Follow proper technical steps in SG.
• RYGB is better option for patients with GERD than SG.
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