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Abstract
Since long-term results after laparoscopic sleeve gastrectomy (LSG) are rather scarce, this study aims to add LSG results 
with a minimum of 5 years of follow-up. Prospectively collected data from primary LSG in a tertiary bariatric center from 
08/2007 to 12/2018 with follow-up ≥ 5 years were analyzed retrospectively. Primary endpoints included total body weight 
loss (%TBWL) and excess weight loss (%EWL), insufficient weight loss (IWL), weight regain (WR), remission of associated 
diseases, development of new-onset gastroesophageal reflux disease (GERD), and nutritional deficiencies. Furthermore, the 
study focused on incidence, time point, and causes of conversion and revision operations. A total of 207 LSG (132 female, 
mean age 43 (± 10.7) years) entered this study. 33.3% (52 of 156 without conversion) were lost to follow-up for ≥ 5-year data. 
Perioperative mortality was 0.5% (n = 1). %TBWL was 27.1% (± 12.4) and %EWL 52.5% (± 24.3). IWL or WR was found 
in 48.8%, new-onset GERD occurred in 27.5% of cases, leading to conversion in 26.6% and revisions in 2%. Nutritional 
deficiencies were observed in 23.7%, while resolution of associated diseases was sufficient. This patient group with a mean 
BMI > 50 kg/m2 at baseline showed fair results regarding weight loss issues and remission of associated diseases at ≥ 5 years 
postoperatively. Yet, a rate of 48.8% of either IWL and/or WR and 27.5% of new-onset GERD required conversion and revi-
sion operations in 28.6%. To better learn about long-term results of LSG, further studies preferably with larger multicenter 
samples and comparisons with alternative primary procedures, preferably in a prospectively randomized approach, possibly 
with focus on high BMI patients, are required.

Keywords  Sleeve gastrectomy · Long-term results · Conversion operation · Reflux · Malnutrition

Introduction

Bariatric surgery is considered to be the most powerful treat-
ment of severe obesity and its associated diseases [1, 2]. 
The additional life expectancy for patients with obesity after 
bariatric surgery has been estimated to be as high as 5 years 

for patients without diabetes and 9 years for patients with 
diabetes [3].

Since 2014, laparoscopic sleeve gastrectomy (LSG) rep-
resents the most frequently performed bariatric surgery glob-
ally [4, 5].

LSG is considered a viable surgical option for a patient 
group with a high BMI, providing a safe and easily imple-
mentable choice that delivers good weight loss results [6–8].Sophia M. Schmitz and Karl P. Rheinwalt authors are equally 
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However, long-term data are contradictory with recent 
reporting of good long-term-result on one side [9–12] 
and frequent need for revisional surgery after LSG on the 
other side due to weight regain [13] and new-onset gas-
troesophageal reflux disease (GERD) [14–17]. Further-
more, real-world data appear to differ in terms of weight 
loss and remission of comorbidities from data from large 
randomized-controlled trials [6, 10–12, 18, 19].

To address complications from primary LSG, achieve fur-
ther weight reduction, and manage the recurrence or persis-
tence of associated diseases, there is a growing trend toward 
performing revision and conversion operations, which have 
been shown to bring additional improvements [20].

This analysis of primary LSG in mainly high BMI 
patients was designed to evaluate the outcome of LSG in a 
real-world setting.

Methods

Prospectively collected data from patients who underwent 
primary LSG at a single tertiary bariatric center in Germany 
between August 2007 and December 2018 were descrip-
tively analyzed. Data collection was conducted through rou-
tine follow-ups and additionally completed by a question-
naire. It contained questions about: current weight, lowest 
weight after surgery, status of comorbidities (classified as 
unchanged, improved and worsened), reflux symptoms with 
and without PPI, and overall well-being rated on a school 
grading scale.

The data collection was conducted via a platform pro-
vided by the German Society of General and Visceral Sur-
gery (Study, Documentation and Quality center, StuDoQ 
[21]). Between 2007 and 2011, only 207 bariatric operations 
were performed. Following a 5-year implementation phase 
of our bariatric surgery program, a total of 1.751 procedures 
have been performed between 2012 and 12/2018, with an 
average of about 250 operations per year. Among the annual 
250 bariatric operations, only an average of 22 LSGs were 
performed, indicating that mainly other procedures (such 
as gastric bypass) comprised the main activity of the study 
center (see Table 1).

Statistical analysis

The data were analyzed using the SPSS statistical software 
(version 29, Germany). Numerical data were presented as 
mean and standard deviation and categorical values were 
expressed as counts and percentages. The hypothesis test 
was conducted by the paired samples t test and considered 
significant with a p value < 0.05.

Patient assessment

Patients with obesity were planned for surgery by adher-
ing to the national guidelines for bariatric and metabolic 
surgery [22]. The preoperative set-up included a conserva-
tive multimodal treatment program incorporating counseling 
by nutritionists and psychologists, and additional enhanced 
physical therapy. The decision for surgical intervention was 
based on a comprehensive multidisciplinary evaluation, 
encompassing assessments by medical, surgical, psychiat-
ric, and nutritional experts. Laboratory testing, abdominal 
ultrasound, and esophagogastroduodenoscopy were preop-
erative standard examinations for all patients. Patients with 
large hiatus hernia (≥ 4 cm), high grade reflux disease with 
esophagitis ≥ grade B according to the Los Angeles clas-
sification, and dependence on high dosages of proton pump 
inhibitors (PPI), were considered not suitable for LSG.

Simultaneous hiatal hernia repair was performed in 
five patients (2.4%) with preoperatively diagnosed hiatal 
hernias but who had contraindications for gastric bypass.

Out of 227 primary LSGs from 06/2007 to 12/2018, 20 
(8.8%) patients did not give their consent for the processing 
of their data and were excluded. A flow chart is provided 
in Fig. 1. Follow-up was scheduled at 3, 6, 12, 18 months, 
and followed by annual intervals. At baseline, age, gender, 
weight, BMI, and comorbidities were registered. Out of 207 
patients, 156 had the potential for long-term data on primary 
SG. Specifically, of the 207 patients, 148 had no conversion 
operations, 55 patients had a conversion, and 4 patients had 
a revision operation, 7 of which were converted and 1 who 
was revised after the 5-year mark. Thus, 148 + 7 + 1 = 156 
patients had the potential for long-term data. Of these, 104 
(66.7%) had at least one follow-up at ≥ 5 years, while 52 
(33.3%) patients were lost to follow-up.

Weight loss was expressed by %TBWL, %EWL, BMI 
loss, and nadir. Development of de novo GERD, remission 

Table 1   Distribution of LSGs 
performed over the years

Year n

2007 2
2008 10
2009 21
2010 19
2011 26
2012 13
2013 8
2014 14
2015 18
2016 13
2017 28
2018 57
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of associated diseases, nutritional deficiencies, IWL and 
WR (according to Reinhold`s criteria [23]), revision and 
conversion operations, and their outcomes were docu-
mented. The data regarding IWL/WR and reflux apply 
to the entire cohort of 207 patients, without specifying 
a specific time point of occurrence. After reoperation, 
patients were re-evaluated, and remission was documented 
if applicable.

In those patients experiencing GERD postoperatively, we 
initiated upper endoscopy and contrast studies, with manom-
etry and pH-metry performed only in selected cases. Besides 
documenting the subjective experience of GERD, objective 
findings, which may include hiatal hernias and varying 
degrees of reflux esophagitis, were recorded.

Surgery

Of the 227 SGs, 78 procedures were performed during the 
implementation phase from 2007 to 2011 and included in 
the study. The remaining two-thirds of the total study popu-
lation underwent surgery in the subsequent years, follow-
ing the implementation phase, by the same surgical team. 
The performing surgeons used a standardized laparoscopic 
technique. After beginning dissection approximately 3–5 cm 
proximal of the pylorus, the greater curvature was mobi-
lized up to the angle of His. A 36 Fr Bougie was placed 
along the lesser curvature to assist the vertical transection 
using a linear stapler, with particular focus on the complete 

resection of the posterior fundus. Oversewing of the proxi-
mal 5–6 cm of the staple line and placing of a drain were 
usually performed.

Patients were permitted to drink sip-by-sip at the day of 
surgery and without restriction at the first postoperative day. 
A liquid diet was introduced at the second day.

Results

A total of 207 patients were included. Gender distribution 
was 63.8% (n = 132) female and 36.2% (n = 75) male with 
a mean age of 43.3 (± 10.7) years. The mean preoperative 
weight was 157.7 (± 36.0) kg with BMI of 54.4 (± 10.1) kg/
m2 and a mean overweight of 85.2 (± 32.0) kg. There was 
one mortality case (0.5%) in the early postoperative phase 
(30 days) following an incarcerated umbilical herniation 
with small bowel ischemia (sleeve revision without remark-
able findings).

Out of 207 patients, 156 had the potential for long-term 
data on primary SG. Of these, 104 (66.7%) had at least one 
follow-up at ≥ 5 years, while 52 (33.3%) patients were lost 
to follow-up either due to lack of compliance or non-com-
municated reoperations at other institutions. In addition, 
it is important to note that 57 patients underwent surgery 
as recently as 2018, indicating that future data updates are 
likely.

The follow-up rate is described in Fig. 2.

Fig. 1   Distribution of bariatric 
procedures between June 2007 
and December 2018 and presen-
tation of reoperations

7 pa�ents 
a�er 5 year 

mark

48 pa�ents 
prior 5 year 

mark

1 pa�ent 
a�er 5 year 

mark

3 pa�ents 
prior 5 year 

mark
06/2007 - 12/2018  

1.958 bariatric 
procedures 

831 one-anastomosis-
gastric bypasses (OAGB)

378 Roux-en-Y gastric 
bypasses (RYGB)

289 revision opera�ons

230 sleeve gastrectomies 
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227 primary 
SGs

207 primary SGs 
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185 conversion 
opera�ons

27 gastric badnings (GB)

17 intragastric balloons 
(BIB)

1 biliopancrea�c 
diversion with duodenal 

switch (BPD-DS) 

1+7+148= 156
pa�ents with 

poten�al data ≥ 5 
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55 pa�ents 
�converted at 3.1 
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148 without 
conversion/ 

revision 

4 pa�ents got 
revisions

52 pa�ents lost to 
follow up

104 pa�ents with 
longterm data ≥ 5 

years
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The patients exhibited an average of 3.5 associated dis-
eases. 95.6% (n = 196) had osteoarthritis, 72.7% (n = 149) 
arterial hypertension, 62.0% (n = 127) obstructive sleep 
apnea syndrome, 42.4% (n = 87) type 2 diabetes mellitus, 
and 12.2% (n = 25) had coronary artery disease or myo-
cardial infarction (see Fig. 3). Data on associated diseases 
were unavailable for two patients, resulting in the analysis 
being based on a cohort of 205 patients.

The nadir-weight and BMI were measured from 1 year 
postoperative onwards but prior to any conversion or 
revision operation. The mean nadir for weight was 105.4 
(± 29.3) kg and for BMI 36.4 (± 8.7) kg/m2. The data rep-
resented highly significant improvements in comparison 
to baseline weight and BMI (p < 0.001). These data were 
available in 88.9% (n = 184).

Insufficient weight loss or weight regain was observed 
in 48.8%. New-onset GERD occurred in 27.5%. Here, the 
data encompass the entire study cohort.

At a minimum of 5 years post-primary LSG, patients 
exhibited a mean BMI of 39.2 (± 8.8) kg/m2, with a 
weight of 114.7 kg (± 30.9) (p < 0.001). %TBWL was 27.1 
(± 12.4)%, %EWL was 52.5 (± 24.3)%, and there was a 
reduction of 14.5 (± 7.8) BMI points (see Fig. 4). The data 
are based on 104 patients, as described in Fig. 2.

Nutritional deficiencies were observed in 23.7% (n = 49). 
75.5% (n = 37) presented with any kind of vitamin defi-
ciency, 46.9% (n = 23) iron deficiency, 24.5% (n = 12) cal-
cium deficiency, and 12.2% (n = 6) had hypoproteinemia (see 
Fig. 5).

Resolution of associated diseases

Remission of associated diseases was assessed only at the 
fifth year postoperatively to avoid bias in mean values due 
to multiple entries. Consequently, alternative follow-up rates 
for the associated diseases are demonstrated. Of the initial 
127 patients with sleep apnea syndrome, only 35 returned 

Fig. 2   Follow-up rates for data 
collected ≥ 5 years. Data beyond 
10 years were censored due to 
low follow-up rates. The 132 
mentions do not equate to 132 
unique patients, as multiple 
mentions occurred. The 66.4% 
follow-up rate is based on a 
total of 104 individuals who 
presented for follow-up within 
the 5 to 14-year timeframe

Fig. 3   Occurrence of associ-
ated diseases in percent (DM 
type 2 = diabetes mellitus type 
2, CHD/MI = chronic heart 
disease or previous myocardial 
infarction)

Reproduced with permission from Springer Nature
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for follow-up at the fifth year, resulting in a follow-up rate 
of 27.6%. Out of the 35 attending patients, 26 are in full 
remission. This pattern can also be applied to the remain-
ing results for the associated diseases: 27.6% (n35/127) for 
sleep apnea syndrome, 25.5% (n38/149) for arterial hyper-
tension, 32.2% (n28/87) for type 2 diabetes mellitus, and 
24.5% (n48/196) for osteoarthritis.

Full remission rates were as follows: 74.3% (n = 26/35), 
63.2% (n = 24/38), 78.6% (n = 22/28), and 43.8% (n = 21/48), 
respectively (see Fig. 6).

Conversion and revision operations

Conversion operations were performed in 55 patients 
(26.6%). The mean time after primary LSG was 36.9 
(± 25.4) months. Causes for conversion included the deterio-
ration of pre-existing and development of new-onset- reflux 
disease (70.9%, n = 39), insufficient weight loss (40.0%, 
n = 22), weight regain (38.2%, n = 21), dysphagia (9.1%, 
n = 5), as part of a planned second step (10.9%, n = 6), or a 
combination of the above (see Fig. 7).

The most commonly performed procedure was Roux-Y-
gastric bypass (RYGB) (67%, n = 37) followed by one anas-
tomosis gastric bypass (OAGB) (29%, n = 16), Biliopancre-
atic diversion with duodenal switch (BPD-DS) (2%, n = 1), 
and single anastomosis duodenal-ileal bypass with sleeve 
gastrectomy (SADI-S) (2%, n = 1) (see Fig. 8).

Results after conversion

Reflux symptoms significantly improved in 20.5% (n = 8), 
and partially in 15.4% (n = 6) (data missing in 64.1%, 
n = 25). Dysphagia resolved in 40% (n = 2), 60% (n = 3) 
had no improvement. Before conversion, the mean weight 
and BMI in the group with IWL were 132.8 (± 27.5) kg 
and 44.1 (± 6.4) kg/m2 and for the group with WR, it was 
138.8 (± 23.0) kg and 48.0 (± 6.0) kg/m2. One year after 

Fig. 4   Weight trend after primary LSG: from baseline to nadir to 
long-term outcome

Fig. 5   Nutritional deficiencies after primary LSG were observed in 
23.67%. The diagram depicts the distribution of deficiencies

Fig. 6   Resolution of associated diseases visualized exclusively for the 
fifth year

Fig. 7   Description of causes for a conversion operation in percent

Fig. 8   Performed procedures in conversion operations

Reproduced with permission from Springer Nature
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conversion, the mean weight and BMI for the IWL group 
were 106.0 (± 16.4) kg and 35.5 (± 5.9) kg/m2, respectively, 
and 102.8 (± 12.8) kg (see Fig. 9) and 35.8 (± 5.9) kg/m2 for 
the WR group (see Fig. 10) (p < 0.001 in both groups). Data 
were available in 54.5% (n = 12/22) in the IWL and 40.9% 
(n = 9/21) in the WR group.

Results after revision

Four patients (2%) received a revision operation because of 
IWL (n = 2) and reflux (n = 3). The symptoms of all patients 
with reflux improved following a hiatal hernia repair. For 
the patients with re-sleeve (n = 2) operation or minimizer-
ring implantation (n = 1), the 1-year follow-up data were 
unavailable.

Discussion

After initial enthusiasm regarding LSG, long-term results 
increasingly revealed undesirable observations such as new-
onset GERD or IWL/WR. Kraljević et al. [24] reported 
6-year outcomes following primary LSG (pLSG, n = 262) 
or LSG as a redo procedure after laparoscopic adjustable

gastric banding (rLSG, n = 45). They reported good weight 
loss results (%EBMIL = 61.6 ± 25.2% for pLSG and 
50.1 ± 22.2% for rLSG). De novo reflux occurred in 32.4% 
and the full remission rates for comorbidities were good: 
hypertension (60.5%), T2DM (61%), GERD (45.8%), 
dyslipidemia (46%), sleep apnea (50.2%), and arthralgia 
(50.3%) (mean follow-up time of 7.5 ± 3.4 years postopera-
tively). Revisions were performed later than in our study 
(4.2 ± 2.6 years) and slightly less frequently (19.2%), but 
for similar reasons as we described: IWL (40.7%), reflux 
(20.3%), or a combination of both (39%).

In the recent published “SleeveBypass” study by Biter 
et al. [18], the 5-year outcomes of LSG and RYGB were 
compared in a phase III multicenter randomized-controlled 
trial. This study included a substantial randomized cohort 
of 312 patients undergoing LSG. The findings closely par-
alleled those of our study, particularly in terms of weight 
loss (22.5% TWL). Although we reported a superior rate 
of full remission of comorbidities, their study demon-
strated a lower incidence of new-onset GERD (16.0%). 
They reported overall fewer revisional operations (12.5%) 
and among these were fewer surgical revisions due to new-
onset GERD (28.2%). In earlier randomized trials such as 
the “SleevePass” study [11] and the “SM-BOSS” trial [12], 
LSG compared to RYGB demonstrated similarly favorable 
outcomes in terms of weight loss. Focusing on the outcomes 
of primary LSG in the “SleevePass” study, the %EWL was 
49.0%, and the reoperation rate was 8.3%. In the SM-BOSS 
trial, the excess BMI loss was 61.1% with a reoperation rate 
of 15.8%.

Upon comparison with the existing literature, a significant 
observation in our results is the notably high rate of conver-
sion operations (26.6%). In contrast to our findings, Laz-
zati et al. [25] reported an expected conversion rate of 4.7% 
after 5 years and 12.2% after 10 years following SG. This 
assessment might potentially be associated with the elevated 
baseline BMI within our patient group. In our center, we 
observed that the majority of conversions occurred prior to 
the 5-year mark, with the reoperation rate decreasing sig-
nificantly after this period (3.8%). Moreover, the elevated 
lost-to-follow-up rate suggests that a possibly relevant num-
ber of patients might have undergone subsequent surgical 
interventions without our awareness.

Furthermore, the comparisons suggest that the surgical 
expertise and proper technique appears to play a role in 
the surgical outcome after LSG. Hiatal hernia repairs, an 
appropriate distance to the incisura angularis and resection 
of the entire posterior fundus were elaborated to contribute 
to good results [26]. The underlying mechanism contributing 
to the high rate of reflux disease appears to be multifactorial. 
The lower esophageal sphincter pressure is influenced by 
altering the angle of His and by the dissection of ligaments 
and gastric sling fibers. The low sleeve volume acts as a 

Fig. 9   Weight trend with results 12  months after conversion for the 
group with IWL following primary LSG

157.7 (± 36.0)

105.0 (± 29.3) 138.8 (± 23.0) 

102.8 (± 12.8) 

54.4 (± 10.1)
36.4 (± 8.7)

48.0 (± 6.0)
35.8 (± 5.9) 

baseline nadir pre conversion 12 month post
conversion

weight kg BMI kg/m²

Fig. 10   Weight trend with results 12 month after conversion for the 
group with WR following primary LSG
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high-pressure reservoir which is linked to a decreased gas-
tric compliance and reduced emptying [27, 28]. Given this 
contextual understanding and considering our surgical tech-
nique, the attained substantial weight reduction outcomes 
and rates of full remission of comorbidities seem credible 
when comparing with the long-term findings reported in 
other studies, as does the elevated incidence of reflux.

In our center, the patient group that received LSG exhib-
ited an above-average level of obesity and associated comor-
bidities with a mean weight of 157.7 (± 36.0) kg, a BMI of 
54.4 (± 10.1) kg/m2, and an initial presence of 3.5 comor-
bidities per patient [29, 30]. In addition, a high prevalence 
of coronary artery disease or myocardial infarction, with a 
rate of 12.2%, compared to the broader database of bariatric 
patients (n = 4539) at this hospital, where the rate was 5.8%, 
was observed and furthermore underscores the aforemen-
tioned observation.

LSG as a single procedure, rather than as part of a first- 
and second-step approach in patients with high BMI, seems 
undoubtedly to result in a relatively high rate of IWL. Never-
theless, for patients with high BMI and severe comorbidities, 
LSG appears to be a viable option, leading to significant 
improvement in their health condition. However, since IWL 
and or WR as well as new-onset reflux disease presents a 
challenge, these patients benefit from conversion opera-
tions, resulting in a further reduction of BMI in kg/m2 by 
8.5 points in the IWL group and 12.2 points in the WR group 
which corresponds to our own 2-year data of LSG conver-
sions to RYGB or OAGB [31].

Limitations

The primary limitation of this study is the high lost-to-
follow-up rate, which indicates that the actual rates of 
unfavorable weight loss outcomes and reoperations may 
be even substantially higher than reported. Further limita-
tions encompass that this study includes data from the initial 
experience with LSG and the bariatric surgery program. In 
addition, SG represents only 11.8% of the center’s total sur-
gical activity. The questionnaire that was used only collected 
qualitative data, with the exception of weight measurements. 
Limited outcome data from the period beyond 12 months 
after conversion and revision surgeries were available. In 
the early stages of the bariatric program, it was decided to 
collect qualitative rather than quantitative data on nutri-
tional parameters. Due to the nature of the data collection, 
the specific timing of the occurrence of IWL/WR and reflux 
cannot be precisely assigned. The non-randomized alloca-
tion of patients represents another significant limitation. The 
WR observed in the long-term results appeared relatively 
low, contrasting with the substantial percentage (48.8%) of 
patients experiencing IWL or WR. This was certainly due 

to the high rate of conversion operations (26.6%) at a mean 
of 3.1 (± 2.1) years.

Conclusion

This primary LSG patient group, with a mean BMI of 
54.4 kg/m2, achieved fair results in terms of weight loss and 
resolution of associated diseases at ≥ 5 years, considering 
the high BMI and the significant percentage of associated 
diseases at baseline. Yet, a rate of 48.8% of patients experi-
enced either insufficient weight loss and/or weight regain, 
and 27.5% developed new-onset gastroesophageal reflux, at 
an unspecified time after LSG, which caused the need for 
conversion and revision operations in 28.6%. Nutritional 
deficiencies following SG do not appear to be negligible and 
require further attention and evaluation. Further long-term 
studies are required, preferably with larger multicenter sam-
ples, comparisons with alternative primary procedures, and 
a prospectively randomized approach, focusing on higher 
follow-up rates and especially on data for patients with a 
high BMI.

Acknowledgements  No external funding was received for this research 
from public, commercial, or not-for-profit sectors

Author contribution  Anna Thiel: data curation, first draft manuscript. 
Andreas Plamper: prospective data collection, manuscript revision. 
Julia Kroll: manuscript revision. Patrick H. Alizai: manuscript revision. 
Sophia M. Schmitz: conception, manuscript revision. Karl P. Rhein-
walt: conception, prospective data collection, manuscript revision. All 
authors read and approved the final manuscript.

Data availability  The data that support the findings of this study are 
available from the corresponding author upon reasonable request.

Declarations 

Conflict of interest  The authors have no conflicts of interest or disclo-
sures to report.

Ethical approval  The study was executed according to the ethical 
standards of the institution. It is consistent with the 1964 Helsinki 
declaration and its revisions. A written informed consent was obtained 
from all patients.

Research involving human participants and/or animals  This article 
does not contain any studies directly involving human participants, as 
it is a review of data already collected in a database.

Informed consent  All participants provided informed consent prior to 
their data collection.

References

1. Sjostrom L (2013) Review of the key results from the Swedish
Obese Subjects (SOS) trial - a prospective controlled intervention 

Reproduced with permission from Springer Nature



Updates in Surgery

study of bariatric surgery. J Intern Med 273(3):219–234. https://​
doi.​org/​10.​1111/​joim.​12012

2. Welbourn R, Hollyman M, Kinsman R, Dixon J, Liem R, Ottosson 
J, Ramos A, Vage V, Al-Sabah S, Brown W, Cohen R, Walton P,
Himpens J (2019) Bariatric surgery worldwide: baseline demo-
graphic description and one-year outcomes from the Fourth IFSO 
Global Registry Report 2018. Obes Surg 29(3):782–795. https://
doi.​org/​10.​1007/​s11695-​018-​3593-1

3. Syn NL, Cummings DE, Wang LZ, Lin DJ, Zhao JJ, Loh M, Koh 
ZJ, Chew CA, Loo YE, Tai BC, Kim G, So JB, Kaplan LM, Dixon
JB, Shabbir A (2021) Association of metabolic-bariatric surgery
with long-term survival in adults with and without diabetes: a one-
stage meta-analysis of matched cohort and prospective controlled 
studies with 174 772 participants. Lancet 397(10287):1830–1841. 
https://​doi.​org/​10.​1016/​S0140-​6736(21)​00591-2

4. Angrisani L, Santonicola A, Iovino P, Vitiello A, Zundel N,
Buchwald H, Scopinaro N (2017) Bariatric surgery and endo-
luminal procedures: IFSO Worldwide Survey 2014. Obes Surg
27(9):2279–2289. https://​doi.​org/​10.​1007/​s11695-​017-​2666-x

5. Angrisani L, Santonicola A, Iovino P, Palma R, Kow L, Prager
G, Ramos A, Shikora S, I.W.S. Collaborative Study Group (2024) 
IFSO Worldwide Survey 2020–2021: Current Trends for Bariatric 
and Metabolic Procedures. Obes Surg 14(4):1075–1085

6. Arapis, K., N. Macrina, D. Kadouch, L. Ribeiro Parenti, J.P. Mar-
muse, and B. Hansel, Outcomes of Roux-en-Y gastric bypass ver-
sus sleeve gastrectomy in super-super-obese patients (BMI >/=60 
kg/m(2)): 6-year follow-up at a single university. Surg Obes Relat 
Dis, 2019. 15(1): p. 23–33.

7. Gonzalez-Heredia R, Sanchez-Johnsen L, Valbuena VS, Masrur
M, Murphey M, Elli E (2016) Surgical management of super-
super obese patients: Roux-en-Y gastric bypass versus sleeve gas-
trectomy. Surg Endosc 30(5):2097–2102. https://​doi.​org/​10.​1007/​
s00464-​015-​4465-6

8. Schmitz SM, Alizai PH, Kroh A, Schipper S, Brozat JF, Plamper 
A, Neumann UP, Rheinwalt K, Ulmer TF (2022) Clinical out-
comes after one anastomosis gastric bypass versus sleeve gas-
trectomy in super-super-obese patients. Surg Endosc 36(6):4401–
4407. https://​doi.​org/​10.​1007/​s00464-​021-​08790-7

9. Gormsen, J., I.M. Poulsen, A.S. Engberg, S.B. Erichsen, C.B.
Lassen, and F. Helgstrand, Long-term outcomes of laparoscopic
sleeve gastrectomy in Denmark from 2010 to 2016: a nationwide
cohort study. Surg Obes Relat Dis, 2024 https://​doi.​org/​10.​1016/j.​
soard.​2024.​01.​015.

	10. Masry M, Fiky M (2023) Long-term outcome of Laparoscopic
Sleeve Gastrectomy (LSG) on weight loss in patients with obesity: 
a 5-year and 11-year Follow-Up Study. Obes Surg 33(10):3147–
3154. https://​doi.​org/​10.​1007/​s11695-​023-​06781-2

	11. Salminen P, Helmio M, Ovaska J, Juuti A, Leivonen M, Peromaa-
Haavisto P, Hurme S, Soinio M, Nuutila P, Victorzon M (2018)
Effect of laparoscopic sleeve gastrectomy vs laparoscopic Roux-
en-Y gastric bypass on weight loss at 5 years among patients with 
morbid obesity: the SLEEVEPASS Randomized Clinical Trial.
JAMA 319(3):241–254. https://​doi.​org/​10.​1001/​jama.​2017.​20313

	12. Peterli R, Wolnerhanssen BK, Peters T, Vetter D, Kroll D, Borbely
Y, Schultes B, Beglinger C, Drewe J, Schiesser M, Nett P, Bueter 
M (2018) Effect of laparoscopic sleeve gastrectomy vs laparo-
scopic Roux-en-Y gastric bypass on weight loss in patients with
morbid obesity: The SM-BOSS randomized clinical trial. JAMA
319(3):255–265. https://​doi.​org/​10.​1001/​jama.​2017.​20897

	13. Lind R, Hage K, Ghanem M, Shah M, Vierkant RA, Jawad M,
Ghanem OM, Teixeira AF (2023) Long-term outcomes of sleeve
gastrectomy: weight recurrence and surgical non-respond-
ers. Obes Surg 33(10):3028–3034. https://​doi.​org/​10.​1007/​
s11695-​023-​06730-z

	14. Elkassem S (2021) Gastroesophageal reflux disease, esophagi-
tis, and barrett’s esophagus 3 to 4 years post sleeve gastrectomy.

Obes Surg 31(12):5148–5155. https://​doi.​org/​10.​1007/​
s11695-​021-​05688-0

	15. Braghetto I, Korn O, Burgos A, Figueroa M (2021) When should 
be converted laparoscopic sleeve gastrectomy to laparoscopic
Roux-En-Y gastric bypass due to gastroesophageal reflux? Arq
Bras Cir Dig 33(4):e1553. https://​doi.​org/​10.​1590/​0102-​67202​
02000​04e15​53

	16. Silecchia G, Iossa A (2021) GERD and Barrett’s esophagus as
indications for revisional surgery after sleeve gastrectomy: expe-
rience of a bariatric center of excellence IFSO-EC and narrative
review. Expert Rev Endocrinol Metab 16(5):229–235. https://​doi.​
org/​10.​1080/​17446​651.​2021.​19677​42

	17. Althuwaini S, Bamehriz F, Aldohayan A, Alshammari W,
Alhaidar S, Alotaibi M, Alanazi A, Alsahabi H, Almadi MA
(2018) Prevalence and predictors of gastroesophageal reflux dis-
ease after laparoscopic sleeve gastrectomy. Obes Surg 28(4):916–
922. https://​doi.​org/​10.​1007/​s11695-​017-​2971-4

	18. Biter LU, Hart JWT, Noordman BJ, Smulders JF, Nienhuijs S,
Dunkelgrun M, Zengerink JF, Birnie E, Friskes IA, Mannaerts
GH, Apers JA (2024) Long-term effect of sleeve gastrectomy vs
Roux-en-Y gastric bypass in people living with severe obesity: a
phase III multicentre randomised controlled trial (SleeveBypass). 
Lancet Reg Health Eur 38:100836

	19. Vital R, Navez J, Gunes S, Tonneau C, Mehdi A, Moussaoui
IE, Closset J (2023) Long-term outcomes 10 years after lapa-
roscopic sleeve gastrectomy: a single center retrospective anal-
ysis. Obes Surg 33(8):2356–2360. https://​doi.​org/​10.​1007/​
s11695-​023-​06709-w

	20. Thaher O, Daza JFM, Croner RS, Stroh C (2023) Outcome of
revisional bariatric surgery after failed sleeve gastrectomy: a ger-
man multicenter study. Obes Surg 33(11):3362–3372. https://​doi.​
org/​10.​1007/​s11695-​023-​06834-6

	21. Study, Documentation and Quality Center (StuDoQ), German
Society of General and Visceral Surgery, Berlin, Germany. Avail-
able from: https://​www.​dgav.​de/​studoq/​daten​einga​be/​login-​engli​
sh-​versi​on.​html.

	22. Billeter AT, Schwarz AC, Ruhle A, Boskovic A, Nickel F, Zech U, 
Wagenlechner P, Muller-Stich BP (2020) Quality of indications in 
bariatric surgery. Chirurg 91(9):727–735. https://​doi.​org/​10.​1007/​
s00104-​020-​01183-x

	23. Reinhold RB (1982) Critical analysis of long term weight loss
following gastric bypass. Surg Gynecol Obstet 155(3):385–394

	24. Kraljevic M, Cordasco V, Schneider R, Peters T, Slawik M,
Wolnerhanssen B, Peterli R (2021) Long-term effects of lapa-
roscopic sleeve gastrectomy: what are the results beyond 10
years? Obes Surg 31(8):3427–3433. https://​doi.​org/​10.​1007/​
s11695-​021-​05437-3

	25. Lazzati A, Bechet S, Jouma S, Paolino L, Jung C (2020) Revision
surgery after sleeve gastrectomy: a nationwide study with 10 years 
of follow-up. Surg Obes Relat Dis 16(10):1497–1504. https://​doi.​
org/​10.​1016/j.​soard.​2020.​05.​021

	26. Kai M, Ya Xin Q, Zhe ZX, Li HJ (2023) Single-center experience 
of 500 cases of laparoscopic sleeve gastrectomy: surgical tech-
niques and perioperative management strategies. J Laparoendosc 
Adv Surg Tech A 33(12):1189–1192

	27. Popescu AL, Ionita-Radu F, Jinga M, Gavrila AI, Savulescu FA,
Fierbinteanu-Braticevici C (2018) Laparoscopic sleeve gastrec-
tomy and gastroesophageal reflux. Rom J Intern Med 56(4):227–
232. https://​doi.​org/​10.​2478/​rjim-​2018-​0019

	28. Poggi Machuca L, Romani Pozo D, Guerrero Martinez H, Rojas
Reyes R, Davila Luna A, Cruz Condori D, Poggi L (2023) Pos-
sible technical aspects involved in the development of GERD after 
sleeve gastrectomy: surgical technique considerations. Cir Esp
(Engl Ed) 101(Suppl 4):43–51

	29. Tankel J, Shlezinger O, Neuman M, Ahuva Hershko Moshe A,
Ben Nachum N, Hurvitz N, Spira R (2020) Predicting weight

Reproduced with permission from Springer Nature

https://doi.org/10.1111/joim.12012
https://doi.org/10.1111/joim.12012
https://doi.org/10.1007/s11695-018-3593-1
https://doi.org/10.1007/s11695-018-3593-1
https://doi.org/10.1016/S0140-6736(21)00591-2
https://doi.org/10.1007/s11695-017-2666-x
https://doi.org/10.1007/s00464-015-4465-6
https://doi.org/10.1007/s00464-015-4465-6
https://doi.org/10.1007/s00464-021-08790-7
https://doi.org/10.1016/j.soard.2024.01.015
https://doi.org/10.1016/j.soard.2024.01.015
https://doi.org/10.1007/s11695-023-06781-2
https://doi.org/10.1001/jama.2017.20313
https://doi.org/10.1001/jama.2017.20897
https://doi.org/10.1007/s11695-023-06730-z
https://doi.org/10.1007/s11695-023-06730-z
https://doi.org/10.1007/s11695-021-05688-0
https://doi.org/10.1007/s11695-021-05688-0
https://doi.org/10.1590/0102-672020200004e1553
https://doi.org/10.1590/0102-672020200004e1553
https://doi.org/10.1080/17446651.2021.1967742
https://doi.org/10.1080/17446651.2021.1967742
https://doi.org/10.1007/s11695-017-2971-4
https://doi.org/10.1007/s11695-023-06709-w
https://doi.org/10.1007/s11695-023-06709-w
https://doi.org/10.1007/s11695-023-06834-6
https://doi.org/10.1007/s11695-023-06834-6
https://www.dgav.de/studoq/dateneingabe/login-english-version.html
https://www.dgav.de/studoq/dateneingabe/login-english-version.html
https://doi.org/10.1007/s00104-020-01183-x
https://doi.org/10.1007/s00104-020-01183-x
https://doi.org/10.1007/s11695-021-05437-3
https://doi.org/10.1007/s11695-021-05437-3
https://doi.org/10.1016/j.soard.2020.05.021
https://doi.org/10.1016/j.soard.2020.05.021
https://doi.org/10.2478/rjim-2018-0019


Updates in Surgery	

loss and comorbidity improvement years following laparoscopic 
sleeve gastrectomy: does early weight loss matter? Obes Surg 
30(7):2505–2510

	30. Vitiello A, Abu-Abeid A, Dayan D, Berardi G, Musella M (2023) 
Long-term results of laparoscopic sleeve gastrectomy: a review of 
studies reporting 10+ years outcomes. Obes Surg 33(11):3565–
3570. https://​doi.​org/​10.​1007/​s11695-​023-​06824-8

	31. Rheinwalt KP, Schipper S, Plamper A, Alizai PH, Trebicka J,
Brol MJ, Kroh A, Schmitz S, Parmar C, Neumann UP, Ulmer
TF (2022) Roux-en-Y versus one anastomosis gastric bypass as
redo-operations following sleeve gastrectomy: a retrospective
study. World J Surg 46(4):855–864. https://​doi.​org/​10.​1007/​
s00268-​021-​06424-6

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.

Reproduced with permission from Springer Nature

https://doi.org/10.1007/s11695-023-06824-8
https://doi.org/10.1007/s00268-021-06424-6
https://doi.org/10.1007/s00268-021-06424-6


 

 

 

 

 
 

 

Häufigkeiten von Begleiterkrankungen 

  Antworten     

    N Prozent   
  Ortho 196 95,6% 

 
Begleiterkrankungen Hypertonie 149 72,7% 

 
  Dyslipopro 145 70,7% 

 
  OSAS 127 62,0% 

 
  DM 87 42,4% 

 
  KHK/MI 25 12,2% 

 
Gesamt   729 355,6%  

  
 

IWL/ WR 

  Häufigkeit Prozent     

Gültig ja 101 48,8%     

  nein 106 51,2%     

Gesamt 207 100,0%     

 

Reflux 

 

Fälle 

ja nein Gesamt 

N Prozent N Prozent N Prozent 

Reflux 57 27,5% 150 72,5% 207 100,0% 

 

  

         

 

Alter bei 
OP 

Gewicht 
präop/kg 

Größe 
präop/m 

BMI präop/ 
kg/m2 

Über-
gewicht/kg 

Geschlecht 

weiblich männlich Gesamt 

Mittelwert 43,32 157,65 1,70 54,35 85,23       

Standardabweichung 10,74 35,95 0,10 10,13 32,00       

Minimum 18,00 95,00 1,52 35,12 30,20       

Perzentil 25 36,00 130,00 1,62 46,37 59,54       

Median 44,00 152,80 1,69 53,17 81,78       

Perzentil 75 52,00 179,00 1,78 61,25 105,39       

Maximum 67,00 276,00 1,97 87,11 196,79       

Anzahl           132 75 207 

Anzahl als Zeilen (%)           63,8% 36,2% 100,0% 



 

 

 

 
Malnutrition 

 

 

 

 ja     

 N Prozent     

 

Malnutrion  49 23,7% 

    
 

Häufigkeiten von Malnutrion 

 

Antworten   

N 
Prozent der 

Fälle  
Malnutrion 
Kategoriea 

Eiweiß/ 
Albumin 

6 12,2% 

 
Eisen 23 46,9% 

 
Calcium 12 24,5% 

 
Vitamine 37 75,5% 

 
Gesamt 78 159,2% 

 
 

NADIR und BMI ab 1. Jahr     

Statistiken 
    

NADIR  
Statistiken 

N Gültig 184 
 BMI bei NADIR 

Fehlend 23 
 

N Gültig 184 

Mittelwert 105,4033 
 

Fehlend 23 

Median 99,2000 
 

Mittelwert 36,4374 

Std.-Abweichung 29,26833 
 

Median 35,5554 

Spannweite 162,40 
 

Std.-Abweichung 8,66535 

Minimum 50,60 
 

Spannweite 43,76 

Maximum 213,00 
 

Minimum 21,26 

    
Maximum 65,02 

 

Statistik bei gepaarten Stichproben 

  Mittelwert N 
Std.-

Abweichung 
Standardfehler des 

Mittelwertes 

Paaren 1 Gewicht 
präop/kg 

156,6180 200 35,59368 2,51685 

NADIR 103,5600 200 28,72342 2,03105 

 

  



 

 

 

Test bei gepaarten Stichproben 

 

Gepaarte Differenzen 

T df 

Signifikanz 

Mittelwert 
Std.-

Abweichung 
Standardfehler 

des Mittelwertes 

95% Konfidenzintervall der 
Differenz 

Einseitiges 
p 

Zweiseitiges 
p Unterer Wert Oberer Wert  

Gewicht 
präop/kg - 
NADIR 

53,05800 33,49398 2,36838 48,38765 57,72835 22,403 199 0,000 0,000 

 

Effektgrößen bei Stichproben mit paarigen Werten 

 Standardisierera Punktschätzung 

95% Konfidenzintervall 

Unterer 
Wert 

Oberer 
Wert  

Gewicht 
präop/kg - 
NADIR 

Cohen's d 33,49398 1,584 1,375 1,791 

Hedges' 
Korrektur 

33,62088 1,578 1,370 1,785 

 

 
Fallzusammenfassung 

  

 

 

Fälle   

 Gültig Fehlend Gesamt   

 N Prozent N Prozent N Prozent   

 

Ab 5 Jahren 104 50,2% 103 49,8% 207 100,0% 

  

 
D.h. 104 Patienten haben insgesamt Werte die im Jahr 5 oder darüber hinaus gemessen wurden. 

  
          

   
 

  
Gewicht 
präop/kg 

aktuelles 
Gewicht 

5J 

aktuelles 
Gewicht 

6J 

aktuelles 
Gewicht 

7J 

aktuelles 
Gewicht 

8J 

aktuelles 
Gewicht 

9J 

aktuelles 
Gewicht 

10J 

aktuelles 
Gewicht 

11 J 

aktuelles 
Gewicht 

12 J 

aktuelles 
Gewicht 

13J 

aktuelles 
Gewicht 

14 J 

 

Gewicht 
präop/kg 
(n=206) 

aktuelles 
Gewicht 

5J 
(n=55) 

aktuelles 
Gewicht 

6J 
(n=26) 

aktuelles 
Gewicht 

7J 
(n=23) 

aktuelles 
Gewicht 

8J 
(n=17) 

aktuelles 
Gewicht 
9J (n=9) 

aktuelles 
Gewicht 

10J 
(n=2) 

aktuelles 
Gewicht 

11 J 
(n=2) 

aktuelles 
Gewicht 

12 J 
(n=1) 

aktuelles 
Gewicht 

13J 
(n=3) 

aktuelles 
Gewicht 

14 J 
(n=2) 

Anzahl 207 207 207 207 207 207 207 207 207 207 207 

Fehlend 1 152 181 184 190 198 205 205 206 204 205 

Gültige Anzahl 206 55 26 23 17 9 2 2 1 3 2 

Mittelwert 158 109 119 106 123 111 144 108 220 132 148 

Standardabweichung 35,95 25,5 31,2 25,8 36,3 45,4 51,5 38,9   78,3 35,9 

 

  



 

 

Gepoolt (ab Jahr 5): 

  
aktuelles 

Gewicht 5J 

Anzahl 
207 

Fehlend 
 

Gültige Anzahl 
140 

Mittelwert 
114,66 

Standardabweichung 

30,87 

 

 

BMI 
präop/ 
kg/m2 

aktuelle
r BMI 
5J 

aktuelle
r BMI 
6J 

aktuell
er BMI 
7J 

aktuell
er BMI 
8J 

aktuelle
r BMI 
9J 

aktuelle
r BMI 
10J 

aktuell
er BMI 
11J 

aktuelle
r BMI 
12J 

aktuelle
r BMI 
13J 

aktuell
er BMI 
14J 

 

BMI 
präop/ 
kg/m2 
(n=20
6) 

aktuelle
r BMI 
5J 
(n=55) 

aktuelle
r BMI 
6J 
(n=26) 

aktuell
er BMI 
7J 
(n=23) 

aktuell
er BMI 
8J 
(n=17) 

aktuelle
r BMI 
9J 
(n=9) 

aktuelle
r BMI 
10J 
(n=2) 

aktuell
er BMI 
11J 
(n=2) 

aktuelle
r BMI 
12J 
(n=1) 

aktuelle
r BMI 
13J 
(n=3) 

aktuell
er BMI 
14J 
(n=2) 

Anzahl 207 207 207 207 207 207 207 207 207 207 207 

Fehlend 1 152 181 184 190 198 205 205 206 204 205 

Gültige Anzahl 206 55 26 23 17 9 2 2 1 3 2 

Mittelwert 54,35 38,06 40,38 37,34 39,82 38,98 44,68 36,01 67,90 45,16 46,45 

Standardabweich
ung 

10,13 7,26 9,11 8,12 9,22 13,71 15,38 6,72 
 

20,68 10,17 

 

  
aktueller 
BMI 5J 

Anzahl 
207 

Fehlend 
 

Gültige Anzahl 
140 

Mittelwert 
39,20 

Standardabweichung 
8,78 

 

  



 

 

 

 

  
TBWL 
% 5J 

TBWL 
% 6J 

TBWL 
% 7J 

TBWL 
% 8J 

TBWL 
% 9J 

TBWL 
% 10J 

TBWL 
% 11J 

TBWL 
% 12J 

TBWL 
% 13J 

TBWL 
% 14J 

 

TBWL 
% 5J 

(n=55) 

TBWL 
% 6J 

(n=26) 

TBWL 
% 7J 

(n=23) 

TBWL 
% 8J 

(n=17) 

TBWL 
% 9J 
(n=9) 

TBWL 
% 10J 
(n=2) 

TBWL 
% 11J 
(n=2) 

TBWL 
% 12J 
(n=1) 

TBWL 
% 13J 
(n=3) 

TBWL 
% 14J 
(n=2) 

Anzahl 207 207 207 207 207 207 207 207 207 207 

Fehlend 152 181 184 190 198 205 205 206 204 205 

Gültige Anzahl 55 26 23 17 9 2 2 1 3 2 

Mittelwert 28,07% 27,15% 28,75% 28,09% 26,86% 21,75% 20,77% -
6,28% 

15,95% 17,77% 

Standardabweichung 12,97% 10,49% 12,19% 13,38% 14,74% 12,31% 11,92%   20,08% 2,45% 

 

 

TBWL 
% 5J 

Anzahl 
207 

Fehlend 
 

Gültige Anzahl 
140 

Mittelwert 
27,09% 

Standardabweichung 
12,43% 

 

  
EWL % 

5J 
EWL % 

6 J 

EWL 
&amp; 

7J 
EWL % 

8J 
EWL % 

9J 
EWL % 

10J 
EWL % 

11J 
EWL % 

12J 
EWL % 

13J 
EWL % 

14J 

 

EWL % 
5J 

(n=55) 

EWL % 
6 J 

(n=26) 

EWL 
&amp; 

7J 
(n=23) 

EWL % 
8J 

(n=17) 

EWL % 
9J 

(n=9) 

EWL % 
10J 

(n=2) 

EWL % 
11J 

(n=2) 

EWL % 
12J 

(n=1) 

EWL % 
13J 

(n=3) 

EWL % 
14J 

(n=2) 

Anzahl 207 207 207 207 207 207 207 207 207 207 

Fehlend 152 181 184 190 198 205 205 206 204 205 

Gültige Anzahl 55 26 23 17 9 2 2 1 3 2 

Mittelwert 54,16% 51,20% 56,29% 52,00% 57,28% 42,07% 47,02% -
10,32% 

38,67% 33,18% 

Standardabweichung 25,21% 20,04% 22,57% 23,64% 36,66% 29,19% 28,75%   44,15% 9,66% 

 

  



 

 

 

 

EWL % 
5J+ 

Anzahl 
207 

Fehlend 
 

Gültige Anzahl 140 

Mittelwert 
52,53% 

Standardabweichung 

24,27% 

 

  

 BMI-
Verlust 

5J  

 BMI-
Verlust 

6 J  

 BMI-
Verlust 

7J  

 BMI-
Verlust 

8J  

 BMI-
Verlust 

9J  

 BMI-
Verlust 

10J  

 BMI-
Verlust 

11J  

 BMI-
Verlust 

12J  

 BMI-
Verlust 

13J  

 BMI-
Verlust 

14J  

 

 BMI-
Verlust 

5J 
(n=55)  

 BMI-
Verlust 

6 J 
(n=26)  

 BMI-
Verlust 

7J 
(n=23)  

 BMI-
Verlust 

8J 
(n=17)  

 BMI-
Verlust 

9J 
(n=9)  

 BMI-
Verlust 

10J 
(n=2)  

 BMI-
Verlust 

11J 
(n=2)  

 BMI-
Verlust 

12J 
(n=1)  

 BMI-
Verlust 

13J 
(n=3)  

 BMI-
Verlust 

14J 
(n=2)  

Anzahl          
207  

         
207  

         
207  

         
207  

         
207  

         
207  

         
207  

         
207  

         
207  

         
207  

Fehlend          
154  

         
181  

         
184  

         
190  

         
198  

         
205  

         
205  

         
206  

         
204  

         
205  

Gültige Anzahl     55,00        26,00        23,00        17,00          9,00          2,00          2,00          1,00          3,00          2,00    

Mittelwert     15,34        14,87        15,38        15,83        13,88        11,57          9,31    -     
4,01    

      7,22          9,88    

Standardabweichung       8,39          6,77          7,82          9,24          8,50          4,57          5,06          10,84          0,52    

 

 

BMI 
Verlust 

5J+ 

Anzahl 
207 

Fehlend 
 

Gültige Anzahl 

140 

Mittelwert 
14,50 

Standardabweichung 

7,80 

 

  



 

 

 OSAS 5J      

       

       

  Anzahl 
Anzahl als 

Spalten (%)    
Vollremission 26 74,3% 

   
gebessert 6 17,1% 

   
Unverändert 3 8,6% 

   

      

N=127 mit OSAS zu Baseline    

Davon hatten n=26 eine Vollremission nach 5 Jahren.  

Von 92 Patienten lagen keine Werte der Nachbeobachtung vor 
27,6% (35/127)     

 

 

aHT 5J 

Anzahl 

Anzahl als 
Spalten 

(%) 

Vollremission 24 63,2% 

gebessert 8 21,1% 

unverändert  6 15,8% 

25,5% (38/149) 

 

 

DM 5J 

Anzahl 

Anzahl als 
Spalten 

(%) 

Vollremission 22 78,6% 

gebessert 3 10,7% 

unverändert 3 10,7% 

32,2% (28/87)  



 

 

 

 

Ortho 5 J 

Anzahl 

Anzahl als 
Spalten 

(%) 

Vollremission 21 43,8% 

gebessert 11 22,9% 

unverändert 16 33,3% 

24,5% (48/196) 
 

Anzahl Redo nach primärem Sleeve 
 

  Häufigkeit     
Gültig     

  Anzahl Anteil 

BPD-DS 1 
  1 2% 

MGB 16 
  16 29% 

Roux-Y 37 
  37 67% 

SADI-S 1 
  1 2% 

Gesamt 207 
 Summe: 55 100% 

 

Häufigkeiten von Gründen für Redo 
 

 

Antworten    

N 
Prozent der 

Fälle   
Grund für 
Redoa 

2Step 6 10,9% 
  

Reflux 39 70,9% 
  

IWL 22 40,0% 
  

WR 21 38,2% 
  

Dys 5 9,1% 
  

Gesamt 93 169,1% 
  

  

  



 

 

       

Analyse für alle mit Redo wegen IWL     

Insg.  22      

Von diesen 22 hatten 12 (54,5%) Follow-up-Werte ein  Jahr nach der OP.   
für die anderen 10 (45,5%) waren keine Nachsorgedaten verfügbar. 

 

Gewicht vor und nach Redo bei IWL als Redo Grund 

  Mittelwert 
Std.-

Abweichung    
Gewicht präop/kg 132,792 27,5051 

  
aktuelles Gewicht 
1J 

106,033 16,3701 

  

 

Signifikanztest 

T df 

Signifikanz 

Mittelwer
t 

Std.-
Abweichun

g 

Standardfehle
r des 

Mittelwertes 

95% 
Konfidenzintervall 

der Differenz 

Einseitige
s p 

Zweiseitige
s p 

Unterer 
Wert 

Oberer 
Wert 

Paare
n 1 

Gewicht 
präop/kg
-
aktuelles 
Gewicht 
1J_ 

26,7583 20,2709 5,8517 13,8788 39,6379 4,573 11 0,000 0,001 

 

    Mittelwert  
 Std.-

Abweichung   
 BMI präop/ 
kg/m2_1  

    44,08          6,37    

 aktueller 
BMI 1J_1  

    35,54          5,86    

 

  



 

 

 

   

 Gepaarte Differenzen  

 T   df  

 Signifikanz  

 
Mittelwer

t  

 Std.-
Abweichun

g  

 
Standardfehle

r des 
Mittelwertes  

 95% 
Konfidenzintervall 

der Differenz  

 
Einseitige

s p  

 
Zweiseitige

s p  

 
Unterer 

Wert  
 Oberer 

Wert  

 
Paare
n 1  

 BMI 
präop/ 
kg/m2-
aktuelle
r BMI 1J 

      8,54          5,52          1,59          
5,03    

    
12,05    

      
5,36    

    
11,00    

      0,00          0,00    

 

Gewicht vor und nach Redo bei WR als Redo Grund 

  Mittelwert Std.-Abweichung    
Gewicht präop/kg 138,822 23,0433 

  
aktuelles Gewicht 1J 102,822 12,7798 

  
 

 

Gepaarte Differenzen 

T df 

Signifikanz 

Mittelwert 
Std.-

Abweichung 

Standardfehler 
des 

Mittelwertes 

95% 
Konfidenzintervall 

der Differenz 

Einseitiges 
p 

Zweiseitiges 
p 

Unterer 
Wert 

Oberer 
Wert  

Gewicht 
präop/kg - 
aktuelles 
Gewicht 
1J 

36,0000 16,1363 5,3788 23,5965 48,4035 6,693 8 0,000 0,000 

 

    Mittelwert  
 Std.-

Abweichung  

 Paaren 1   BMI präop/ 
kg/m2 

    47,98          6,02    

 aktueller 
BMI 1J 

    35,79          5,86    

 

  



 

 

 

  

Zeit zwischen 
1. OP und 
Redo in 
Jahren 

Zeit zwischen 
1. OP und 
Redo in 
Monaten 

N Gültig 55 55 

Fehlend 0 0 

Mittelwert 3,0784 36,9407 

Median 2,5572 30,6858 

Std.-Abweichung 2,11427 25,37127 

Spannweite 9,38 112,59 

Minimum 0,18 2,17 

Maximum 9,56 114,76 
 

   
KHK aus der Ursprungsdatei:  

261 von 4539 macht 5,8% 
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