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ly owing to the 13-year-long recruitment period 
but also to dropout from examinations. In the 
control group, the average change in weight re-
mained within ±2% during the observation peri-
od. In the three surgical subgroups, the mean 
(±SD) weight loss was maximal after 1 to 2 years 
(gastric bypass, 32±8%; vertical-banded gastro-
plasty, 25±9%; and banding, 20±10%). An increase 
in weight was observed in all surgical subgroups 
in the following years, but the weight gain (“re-
lapse curves”) leveled off after 8 to 10 years (Fig. 1). 
After 10 years, the weight losses were 25±11% for 
gastric bypass, 16±11% for vertical-banded gastro-
plasty, and 14±14% for banding, as compared with 
the baseline weight. After 15 years, the corre-
sponding weight losses were 27±12%, 18±11%, 
and 13±14%, respectively.

Overall Mortality
Figure 2 depicts the cumulative overall mortality 
during a period of up to 16 years. Subjects in the 

surgery group had a hazard ratio of 0.76, as com-
pared with the control group (95% confidence 
interval, 0.59 to 0.99; P = 0.04). During the follow-
up period, 129 subjects (6.3%) in the control group 
died, as compared with 101 (5.0%) in the surgery 
group.

There were no significant interactions between 
study group and the covariables of sex, presence 
or absence of diabetes, BMI, age, and previous 
cardiovascular events (Fig. 1 of the Supplementary 
Appendix, which is available with the full text of 
this article at www.nejm.org). Although certain 
subgroups may derive an additional benefit from 
surgery, the low cumulative mortality in our study 
hindered the detection of modest differences. For 
example, we did not find significant differences 
in mortality (starting at year 2) according to the 
degree of weight loss during the first year within 
either of the study groups. Undergoing any bar-
iatric surgery appeared more relevant than either 
the degree of subsequent weight loss or the type 
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Figure!1.!Mean!Percent!Weight!Change!during!a!15-Year!Period!in!the!Control!Group!and!the!Surgery!Group,!
!According!to!the!Method!of!Bariatric!Surgery.

I bars denote 95% confidence intervals.
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Weight Recurrence

Sjostrom et al. NEJM 2007
Shin et al Obes Surg 2019

15–35% of RYGB patients fail 
to achieve adequate weight 

loss or regain significant 
weight



preRYGB BMI 46.3 (IQR 
42.3-51.8)

37.4% max weight loss of 
pre RYGB weight

Nadir BMI was 28.8 at 2 
years

King et al JAMA 2018
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Hjorth et al JAMA 2019

1.9%

7.1%



LAGB over Gastric Bypass

N/A
47%-55% EWL pre- RYGB (12 mo)

15 BMI decrease pre-RYGB
8 BMI decrease post-LAGB 

Surgical Revisions may approach RYGB nadir

Revision of GJ

N/A
64% EWL pre-RYGB (12 mo)
21 BMI decrease pre-RYGB 

8 BMI decrease post-GJ 

Endoscopic Anastomotic 
Reduction/Plication

41kg WL
23%  EWL pre-RYGB (3 mo)
15 BMI decrease pre-RYGB 
3 BMI decrease post-Endo

Parikh, Pomp, Gagner SOARD 2007
Ryou et al SOARD 2009
Bessler et al SOARD 2010
Iruni et al SOARD 2011
Hamdi et al Obes Surg 2014



Tran et al Obes Surg 2016

BMI change from time of revision



Type I Distal RYGB 
145cmAL + 150cmCC + long BP

Type II Distal RYGB
Long AL + 75cmCC + 30cmBP

Sugerman, Kellem, DeMaria Obes Surg 1997
Brolin and Cody Surg Endo 2007
Tran et al Obes Surg 2016

64lbs (27 pts at 1yr)
61%EWL

20 BMI points

48% Early complications
13.6% Protein Calorie malnutrition

13.6% Revision to lengthen CC

37kg (54pts at 1 yr)
47.9% with >50%EWL

13 BMI points

18.5% Early complications
7.4% Protein calorie malnutrition

3.7% Revision to lengthen CC



Total alimentary limbs 200-300cm

Shin et al Obes Surg 2019
Kreljevix et al Obes Surg 2020



RYGB to distal bypass for weight regain

Total alimentary limb length (TALL) = 400cm 

Successful weight loss for BMI > 50kg/m2

SOARD 2018



Ghiassi et al SOARD 2018



6.3% 30-day complication rate 

7.3% reoperation for malnutrition

Need to follow Ca, PTH, Vit A and D levels 

SOARD 2018



Conversion to Duodenal Switch

The mean operative time for patients 
undergoing 1-stage conversion was 255 
minutes (range, 172–317). 
The mean operative time for patients 
undergoing two-stage conversion was 303 
minutes (range 220–428) and 249 minutes 
(range 191–337) for the first and second 
stage, respectively

For those undergoing 2-stage conversion, 
the mean hospitalization was 4.2 days 
(range 2–8) for the first stage and 3.3 days 
(range 2–5) for the second.

Of the 12 patients, 7 (58%) underwent 
laparoscopic conversion to BPD-DS in 1 
stage, 4 underwent conversion in 2 
stages, and 1  underwent a firststage
conversion to sleeve gastrectomy only. In 
the 2-stage patients, the mean interval 
between first and second stages was 7.5 
months (range 4–10), and the mean 
weight loss between the first and second 
stages (including patient 9) was 19.3 kg

Parikh, Pomp, Gagner SOARD 2007
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Parikh, Pomp, Gagner SOARD 2007



Peri-operative complications 
included leaks in four patients 
(8.5%), one wound infection (2.1%), 
and one hernia (2.1%).
Peri-operative complications 
included leaks in four patients 
(8.5%), one wound infection (2.1%), 
and one hernia (2.1%).

Parikh, Pomp, Gagner SOARD 2007
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Increased Complications

2-5 hour surgery

1-7 day hospital stay

6%-10% surgery complications

10% leak rate

7% reoperation

Severe vitamin deficiencies

SOARD 2014
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Fig. 1: The relative locations of digestion and absorption of nutrients in the healthy gastrointestinal tract. CHO = carbohydrate.
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Short bowel syndrome

The short bowel syndrome resulting in 
dehydration and malabsorption occurs as a 
result of massive intestinal resection, 
especially of the ileum with or without the 
colon. Resection of up to 100 cm of ileum 
causes diarrhea, because there are 
progressively greater degrees of bile salt 
malabsorption. Malabsorbed bile salts enter 
the colon where they cause water secretion 
by activating cyclic adenosine 
monophosphate. When the resection 
exceeds 100 cm, there is progressively more 
fatty acid loss in the colon, which also adds 
to water secretion and diarrhea. There is also 
malabsorption of vitamin B12. In addition, 
there is loss of energy in the form of 
increased fat loss. However, as the length of 
the resection increases, there is 
malabsorption of all macronutrients, namely, 
fat, carbohydrate and protein. The 
malabsorbed carbohydrate entering the 
colon is fermented to produce flatulence and 
diarrhea. In addition, there is malabsorption 
of vitamins and trace elements such as zinc.
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Wernicke’s encephalopathy

Lifelong risk

Oudman 2015 Obes Surg



SOARD 2019



Thank you!THANK YOU



QUESTIONS?

QUESTIONS??








