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The Medical University 
of Vienna is...

• a medical research and 

education facility with a 

tradition spanning over almost 

650 years

• autonomous since 2004

(formerly the “Medical School 

of the University of Vienna”)

• Europe‘s largest school of 

medicine with almost 8,000 

enrolled students located in 

close vicinity to Europe‘s 

largest hospital (Vienna 

General Hospital), whose 

1,500 physicians  it sources

• the employer of more than 

5.500 staff members (including

3.600 scientific researchers)
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Patient Care - University Departments/
Vienna General Hospital

• 26 Clinical Departments with

39 Clinical Divisions, 

3 Clinical Institutes

• 62 Outpatient departments, 

351 Specialized outpatient departments

• 106.869 inpatient cases

• 539.611 outpatient cases

• 53.174 surgeries

• 1.603 physicians



1996 lap. Gastric Banding

2002 lap. Sleeve Gastrectomy

2003 lap. Y-Roux Gastric Bypass

2009 lap. BPD

2010 lap. Omega Loop

2016 lap SADI-S

AKH Wien
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1996 lap. Gastric Banding

2002 lap. Sleeve Gastrectomy

2003 lap. Y-Roux Gastric Bypass

2009 lap. BPD

2010 lap. Omega Loop

2 lap SADI-S

AKH Wien

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



Disclosures 

9

Case-Mix

SG

RYGB

OLGB

Revision

SADI-S

LAGB 0%
SG 13%
RYGB 21%
OAGB 29%
SADI-S 15%
Revision 22%

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb
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Angrisani, Obes Surg 2018

Procedure Number

Gastric banding 19.332

Sleeve gastrectomy 340.550

Roux-en-Y GB

One-anastomosis GB

191.326

30.563

BPD/DS 3.346

Total 685.874

Bariatric procedures worldwide 2016:

Background

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery



Metabolische & Bariatrische Chirurgie
Universitätsklinik für Allgemeinchirurgie – AKH Wien

Bariatric Operations Austria 2015 in %

Operation:

Laparoscopic Gastric Banding 2,0%

Laparoscopic Sleeve Gastrectomy 25,0%

Laparoscopic Y-Roux Bypass 51,0%

Laparoscopic Omega Loop Bypass/OAGB 21,0%

Others 1,0%

Data: Beckerhinn 2015
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• weight loss/regain

• reflux

• Barrett’s Metaplasia

• (impaired) QoL
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• > 10years ago?

• today?
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Deitel et al., Obes Surg 2008 
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Baumann T, Surg Endosc 11
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Deitel et al., Obes Surg 2008 
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2017
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Antral resection

Metabolic and Bartiatric Surgery

Long-term results of gastric sleeve  resection / Gerhard Prager

22

Yormaz et al., Obes Surg 2017
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Yormaz et al., Obes Surg 2017

A: Antrum resected 2cm from the pylorus 84 patients

B: Antrum resected 6cm from the pylorus 68 patients



Antral resection

Metabolic and Bartiatric Surgery

Long-term results of gastric sleeve  resection / Gerhard Prager

24

Yormaz et al., Obes Surg 2017

A: Antrum resected 2cm from the pylorus 84 patients

B: Antrum resected 6cm from the pylorus 68 patients

better weight loss (6,12,24 months)

less short-term GERD (6,12 months)



Antral resection
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McGlone et al., SOARD 18

8 studies (619 participants)

6 randomized controlled trials, 2 cohort studies.

24-month follow-up: mean EWL 70% antral resection

mean EWL 61% antral preservation

no difference: perioperative bleeding

leak

de novo gastroesophageal reflux disease
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Long term data - literature
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Felsenreich DM et al., SOARD 2016

first >10-years data

Complete follow-up

53 patients



Long term data – weight loss
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Felsenreich DM et al., SOARD 2016



Sleeve consensus Miami 2011

Average
Std. 

Deviation

Number of cases 10,544 192

Age 43.1 3.8

Female % 72% 9%

BMI 45.1 3.9

Bougie size 36.5 5.1

Average Hospital Stay 2.4 1

Leak rate 1% 2%

Stricture rate 6% 22%

Rate of Postop GERD 13% 12%

% of Conversions 2% 4%

3 months

70%

70%

65%

54%

12%

17%

13%

16%

15%

19%

12%

49%

6 months

9 months

34%

49%

50 months

52%

12 months

24 months

36 months

48 months

16%

Average Weight Loss

Max. %EWL at 24 months follow-up 

StdDev

Average

A r b e i t s g r u p p e

ADIPOSITASCHIRURGIE
Univ. Klinik für Chirurgie – AKH Wien
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Clapp et al., SOARD 2018

Nine cohort studies met the inclusion criteria, 

with a total of 2280 patients included.

Only 652 patients had completed ≥7 years of follow-up.



Long term data

Metabolic and Bartiatric Surgery

Long-term results of gastric sleeve  resection / Gerhard Prager

31

Arman  et al., SOARD 16

110 consecutive patients, 

complete follow-up 59.1%

Reoperations:

20 patients (31.7%) 
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Study / Author Year Nr. 

patients

Mean 

follow-up

(years)

Conversion

(%)

Weight loss

(%EWL)

Reflux

(%)

Barrett

(%)

Noel

Kowalewsky

Mandeville

Sarela

Gissey

Chang

Felsenreich

Arman

2017

2018

2017

2012

2018

2018

2018

2016

168

100

100

20

144

65

103

110

8.0

8.0

8.5

8.0-9.0

10.0

10.0

11.0

11.7

16.6

16.0

29.5

20.0

2.0

16.9

33.0

25.0

67.0

51.1

60.8

68.0

52.5

70.5

50.0

62.5

31.0

56.0

47.8

35.0

24.0

50.0

57.0

21.4

N/A

N/A

N/A

N/A

N/A

N/A

14.0

N/A

Sleeve Gastrectomy and Reflux / Gerhard Prager
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ΔBMI

Kg/m2

11.4

12.1

9.1

14.0

15.1

10.9

13.5

10.1



Our Data
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100% Follow-up

Felsenreich et al., Obesity Surgery 2018

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery



Design – Our Data
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Multicenter cross-sectional study:

Deadline: Dec. 31, 2006 → minimal follow-up of 10 years

Criterion for inclusion:  lap. sleeve gastrectomy

Number of patients 103

Age at the time of surgery 38.8 (15-74) years

Sex male 25 (25.0%)

female 77 (75.0%)

Weight at the time of surgery 140.1 ± 27.9 kg (100 - 230)

BMI at the time of surgery 49.0 ± 9.1 kg/m2 (40 - 90)

Felsenreich et al., Obesity Surgery 2018

Sleeve Gastrectomy and Reflux / Gerhard Prager
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METABOLIC & BARIATIC Surgery
University Clinic for General Surgery – AKH Vienna

Multicenter-cross-sectional-study:

Deadline: 31.12.2006 → minimal follow-up of 10 years

Criterion for inclusion:  lap. sleeve gastrectomy

Number of patients 103

Age at the time of surgery 39.6 (15-74) years

Sex male 26 (26.5%)

female 77 (73.5%)

Weight at the time of surgery 139.9 ± 28.3 kg (100 - 230)

BMI at the time of surgery 48.9 ± 9.3 kg/m2 (40 - 90)

Follow up on weight Loss: 100%!!!

All patients had gastroscopy and biopsy of the GE junction before surgery

Contraindication for Sleeve were:

Hiatal hernia

Reflux

Barrett`s metaplasia



METABOLIC & BARIATIC Surgery
University Clinic for General Surgery – AKH Vienna

Sleeve gastrectomy

Sleeve gastrectomy

Roux-en-Y gastric bypass

10 years follow-up: 



Conversion – Our Data
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10 years follow-up: 

Felsenreich et al., Obesity Surgery 2018

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery



METABOLIC & BARIATIC Surgery
University Clinic for General Surgery – AKH Vienna

Total

(n=96)*

Not converted

(n=65)*

Converted

(n=31)*

Weight (surgery)

BMI
139.9 ±28.3

48.9 ±9.3

138.7 ±25.0

48.7 ±9.0

142.4 ±31.8

49.4 ±9.4

* Dead (n=4) and akut converted (n=3) patients removed



METABOLIC & BARIATIC Surgery
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Total

(n=96)*

Not converted

(n=65)*

Converted

(n=31)*

Weight (surgery)

BMI
139.9 ±28.3

48.9 ±9.3

138.7 ±25.0

48.7 ±9.0

142.4 ±31.8

49.4 ±9.4

Weight (nadir)

BMI 

EWL(%)

91.6 ±22.9

32.3 ±7.2

68.1 ±24.5

86.4 ±18.1

30.9 ±6.2

74.30 ±19.1

100.4 ±27.4

34.2 ±8.0

64.5 ±31,8

* Dead (n=4) and acute converted (n=3) patients removed
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Total

(n=96)*

Not converted

(n=65)*

Converted

(n=31)*

Weight (surgery)

BMI
139.9 ±28.3

48.9 ±9.3

138.7 ±25.0

48.7 ±9.0

142.4 ±31.8

49.4 ±9.4

Weight (nadir)

BMI 

EWL(%)

91.6 ±22.9

32.3 ±7.2

68.1 ±24.5

86.4 ±18.1

30.9 ±6.2

74.30 ±19.1

100.4 ±27.4
34.2 ±8.0

64.5 ±31,8

Weight (conversion)

BMI

EWL (%)

121.5 ±28.2
41.7 ±8.3

27.1 ±31.3

* Dead (n=4) and acute converted (n=3) patients removed



METABOLIC & BARIATIC Surgery
University Clinic for General Surgery – AKH Vienna

Total

(n=96)*

Not converted

(n=65)*

Converted

(n=31)*

Weight (surgery)

BMI
139.9 ±28.3

48.9 ±9.3

138.7 ±25.0

48.7 ±9.0

142.4 ±31.8

49.4 ±9.4

Weight (nadir)

BMI 

EWL(%)

91.6 ±22.9

32.3 ±7.2

68.1 ±24.5

86.4 ±18.1

30.9 ±6.2

74.30 ±19.1

100.4 ±27.4

34.2 ±8.0

64.5 ±31,8

Weight (conversion)

BMI

EWL (%)

121.5 ±28.2

41.7 ±8.3

27.1 ±31.3

Weight (current)

BMI 

EWL(%)

98.4 ±25.2
35.5 ±7.1

53.2 ±25.1

97.0 ±26.8

35.9 ±7.3

51.6 ±23.1

100.7 ±22.5

34.9 ±7.0

55.7 ±28.3

* Dead (n=4) and acute converted (n=3) patients removed
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10 years Follow-Up: 

Felsenreich et al., Obes. Surg. 2018



Long term own data - weight loss
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Felsenreich DM et al., updated data July 2018

Update first 103 LSG patients in Austria



Long term data – QoL +/- weight regain
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Felsenreich DM et al., unpublished data

0%

20%

40%

60%

80%

100%

PF (Physical

Functioning)

RP (Role Physical)

BP (Bodily Pain)

GH (General Health)

VT (Vitality)

SF (Social Functioning)

RE (Role Emotional)

MH (Mental Health)

>10kg Weight Regain <10kg Weight Regain

SF36 in patients >10kg and <10kg Weight Regain

p= 0,047



Long term data – QoL +/- weight regain
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Felsenreich DM et al., unpublished data

0

10

20

30

40

50

60

>10kg Weight Regain <10kg Weight Regain

BQL in patients >10kg and <10kg Weight Regain

p= 0,045



Long term data – endoscopy
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METABOLIC & BARIATIC Surgery
University Clinic for General Surgery – AKH Vienna

Sleeve not converted n=50
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Sleeve not converted n=50



METABOLIC & BARIATIC Surgery
University Clinic for General Surgery – AKH Vienna

Sleeve not converted n=50



Long term complications
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• Weight regain

• Reflux

• Barrett

• QoL
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Reflux

Short-term studies: (decrease)

Mid-term studies:

Long-term studies: (increase)

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery



Long term data – reflux
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Long-term studies
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Study / Author Year Nr. 

patients

Mean 

follow-up

(years)

Conversion

(%)

Weight loss

(%EWL)

Reflux

(%)

Barrett

(%)

Noel

Kowalewsky

Mandeville

Sarela

Gissey

Chang

Felsenreich

Arman

2017

2018

2017

2012

2018

2018

2018

2016

168

100

100

20

144

65

103

110

8.0

8.0

8.5

8.0-9.0

10.0

10.0

11.0

11.7

16.6

16.0

29.5

20.0

2.0

16.9

33.0

25.0

67.0

51.1

60.8

68.0

52.5

70.5

50.0

62.5

31.0

56.0

47.8

35.0

24.0

50.0

57.0

21.4

N/A

N/A

N/A

N/A

N/A

N/A

14.0

N/A
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ΔBMI

Kg/m2

11.4

12.1

9.1

14.0

15.1

10.9

13.5

10.1
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Study / Author Year Nr. 

patients

Mean 

follow-up

(years)

Conversion

(%)

Weight loss

(%EWL)

Reflux

(%)

Barrett

(%)

Noel

Kowalewsky

Mandeville

Sarela

Gissey

Chang

Felsenreich

Arman

2017

2018

2017

2012

2018

2018

2018

2016

168

100

100

20

144

65

103

110

8.0

8.0

8.5

8.0-9.0

10.0

10.0

11.0

11.7

16.6

16.0

29.5

20.0

2.0

16.9

33.0

25.0

67.0

51.1

60.8

68.0

52.5

70.5

50.0

62.5

31.0

56.0

47.8

35.0

24.0

50.0

57.0

21.4

N/A

N/A

N/A

N/A

N/A

N/A

14.0

N/A
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ΔBMI

Kg/m2

11.4

12.1

9.1

14.0

15.1

10.9

13.5

10.1
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Sleeve not converted n=50

6 patients (14%) Barrett metaplasia (without dysplasia)



Barrett’s Esophagus
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110 patients

5 years follow-up

Follow-up rate: 69.1%

Barrett´s esophagus: 17.1% 

GERD: pre-OP 34%; post-OP 68%



Reflux after SG
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Patti M et al., Jama Surg 2018

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery

The presence of preoperative GERD should be considered a relative

contraindication to SG, and patients should be properly counseled.

Follow-up after SG should focus not only on weight loss and

comorbidities but also on detection and treatment of GERD.



Esophagitis after SG
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Hong Lim C et al., Obes Surg 2018

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery

97 patients LSG

Gastroscopy 13 month after SG

Follow-up rate: 64.9%



Reflux
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Borbely Y et al., Surg Endosc 2018

Sleeve Gastrectomy and Reflux / Gerhard Prager
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Barrett’s Esophagus
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No significant correlations were found between GERD symptoms and endoscopic findings.

As a consequence, routine careful endoscopic evaluation in the 

postoperative surveillance of SG patients should be encouraged, 

regardless of presence or absence of GERD symptoms.
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19 patients

12 months follow-up

42.9% Barrett‘s regression after RYGB +/- Hiatal hernia repair



Barrett’s Esophagus
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11 patients

Mean follow-up: 41±31months

36% Barrett‘s regression after RYGB, no progression to dysplasia



Barrett’s Esophagus
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RYGB best treatment option for morbid obesity complicated with Barrett‘s esophagus

Braghetto I, Obes Surg 2016;26:1622–6

RYGB has shown the ability to induce regression of BE in the obese in terms of decreased length

of BE, improvement in the degree of dysplasia, and reconstitution of cardiac mucosa.

Houghton SG, Surg Obes Relat Dis 2008;4:1–4.

Csendes A, J Gastrointest Surg 2006;10:259–64

Cobey F, Obes Surg 2005;15:710–2.

Csendes A, Surgery 2006;139:46–53.

Surg Clin N Am 97 (2017) 467–474
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Surg Clin N Am 97 (2017) 467–474

Roux-en-Y gastric bypass (RYGB) has shown a superior therapeutic effect for GERD 

resolution when compared with restrictive operations, including gastric band and sleeve 

gastrectomy

Pallati PK, SOARD 2014

Li J, Obes Surg 2016



Reflux – Our Data
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24h pH-metry:

Increased acid exposure time: 55.6% patients

8.8% ±8.3 (normal <4.2%)

Increased reflux activity in 24h: 44.5% patients

72±52 (normal <73)

Increased De-Meester Score: 59.3% patients

40.2 ±36.6 (normal <14.72)

Sleeve not converted n=34

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery



Quality of Life – Our Data
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0

20

40

60

80

100

120

140

GiQLI
(Gastrointestinal Quality of 

Life Index)

p= 0.007

Sleeve not converted n=54

Non-converted patients:

Reflux: 54.6%

Non-Reflux:  45.4%

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery



Quality of Life – Our Data
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SF-36 - Reflux

Sleeve not converted n=54

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery



Quality of Life – Our Data
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BQL - Reflux

Sleeve not converted n=54

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery



Long-term follow-up 

69

Follow-up: 8.5 years

Follow-up rate: 88%

Revisional rate: 29.5%

%EWL: 60.8%

Mandeville Y et al., Obes Surg 2017

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery



Adenocarcinoma
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Sohn Set al., Anz J Surg 2017

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery

2.5 years after SG

No postoperative reflux



Adenocarcinoma

71

El Khoury E et al., Int J Surg Case Rep 2018

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery

3 years after SG

Perioperative Barrett´s esophagus without dysplasia



Adenocarcinoma
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Wright F G et al., Int J Surg Case Rep 2017

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery

5 years after SG

No reflux preoperative

Reflux started 15 months after SG



METABOLIC & BARIATIC Surgery
University Clinic for General Surgery – AKH Vienna

Conclusion:

Reflux 48% Weight regain 57%

Either Reflux or Weight 

regain or both

74%



METABOLIC & BARIATIC Surgery
University Clinic for General Surgery – AKH Vienna

Weight loss:

57% of all patients showed a mean value of

20kg weight regain after 10 years

Reflux:

48% of all patients have 

symptomatic reflux after 10 years

Outcome:

SG only moderate successful on the 

BAROS-score after 10 years

Conclusion:
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Patients: 15

Stretta: Endoscopic Radiofrequency of the LES

Khidir N et al., Obesity Surgery 2018

Experimental / New Treatment of Reflux after SG

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery



Experimental / New Treatment of Reflux after SG
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Patients: 17

Follow-up: 6 months

Borbey Y et al., SOARD 2018

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery
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Patients: 7

Follow-up: 2-4 weeks

Desart K et al., J Gastrointestinal Surg 2015

Experimental / New Treatment of Reflux after SG

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery



Conclusion
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Which Treatment of Severe Reflux and 

Esophagitis After Sleeve Gastrectomy?

Symptoms Control: PPI, Sucralan, …

Reflux / Barrett‘s Esophagus:
• RYGB

Reflux and Weight Regain:
• RYGB with short alimentary limb (app. 60-70cm)

and a longer BPL (100 – 150cm)

Sleeve Gastrectomy and Reflux / Gerhard Prager

Metabolic and Bariatric Surgery



Long term data
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