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Summary
Background: Most studies on bariatric surgery outcomes are
performed as clinical trials or reflect the clinical experience in
single centers. The status of bariatric surgery in Germany has
been examined with the cooperation of clinics and hospitals
at the Institute of Quality Assurance in Surgery at the Otto-
von-Guericke University of Magdeburg (Germany) since Jan-
uary 1, 2005. Methods: In this prospective multicenter obser-
vational study, the data obtained for all primary bariatric pro-
cedures, including all repeated operations, performed on
consecutive patients with morbid obesity at participating hos-
pitals from 2005 to 2007 were prospectively collected using
an internet online data registry. Perioperative characteristics
such as the spectrum of diagnostic measurements, type of
surgical procedures, and short- and long-term outcomes
were investigated. Results: During the study period 3,123 sur-
gical procedures were performed. In 2005 and 2006, gastric
banding (GB) was the operation performed most frequently,

followed by the Roux-en-Y gastric bypass (RYGBP). In 2007, a
RYGBP was carried out in 42.1% of all bariatric procedures.
Among all patients, 74.4% were female. The mean BMI rang-
ed from 48.5 kg/m2 in 2005 to 48.0 kg/m2 in 2007. Follow-up
data after 12 months were available for 63.8% of the patients
operated in 2005 and 2006. The mortality was 0.1% (30 days)
and 0.16% (overall). Conclusion: As indicated by the world-
wide trend, there is an ongoing change from GB to sleeve
gastrectomy (SG) and malabsorptive procedures. The BMI of
German bariatric surgical patients is substantially higher than
that of patients from most other countries. There were no dif-
ferences in overall outcomes during follow-up as compared
to published studies.

Introduction

Internationally, Germany is among the countries with a very high
prevalence of obesity. Germany has the highest prevalence of obe-
sity in Europe. The German Health Survey data from 2003 indicate
that the prevalence of obesity is 60%, with 70% of men and 50%
of women being obese [1].
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Particularly in Germany, the health insurance agencies are con-
cerned about the outcome of obesity surgery. From an ethical point
of view, an investigation on amelioration of comorbidities after dif-
ferent bariatric procedures has to be conducted in observational or
cohort studies [2, 3]. Most studies to date have either been per-
formed in the context of open clinical trials (e. g. Swedish Obesity
Subject study, SOS) or they reflect the clinical experience of speci-
fic centers [4–6].
The German Society of Surgery and the German Society of Sur-
gery of Obesity initiated the present prospective study. The aims
of this multicenter observational study were to evaluate daily
practice in bariatric surgery in Germany in order to evaluate the
long-term complications after various bariatric procedures, and
thus assess the quality of obesity surgery. The registered cohort
of 3,122 patients has been studied since 2005. Information on sur-
gical technique, surgical complications, and mortality was col-
lected. Follow-up data after more than 12 months were available
for 929 patients. Outcome measures characterize the effect of
bariatric surgery on weight loss and amelioration of comorbid-
ities [7].

Material and Methods

The ongoing German multicenter observational study was initiated as a
means of quality assurance in obesity surgery on January 1, 2005 [8]. The
data were collected prospectively at surgical departments and hospitals
throughout Germany using an online data bank. In the trial, primary bariat-
ric operations as well as revisional procedures were registered. Long-term
complications were documented in patients who underwent primary bariat-
ric surgery before January 1, 2005.
Prior to enrollment, each patient signed a consent form. The study was con-
ducted according to the recommendations of the Declaration of Helsinki for
Biomedical Research and the guidelines and standards of the Institutional
Review Boards.
Follow-up data about weight loss, amelioration of comorbidities, and long-
term complications were collected annually.

Results

The data of the German multicenter observational study for qual-
ity assurance in obesity surgery was obtained during the study peri-
od from 2005 to 2007. The number of hospitals participating every
year is shown in table 1. Hospitals that took part in the voluntary
multicenter trial are shown in figure 1.
Over the years there was a varying distribution of hospitals and
centers that provide bariatric surgery in the various regions of Ger-
many (table 2). During the same period, the number of hospitals
performing > 50 bariatric procedures per year continued to in-
crease (fig. 2).
In total, 818 (26.2%) men and 2,304 (73.8%) women were enrolled
in the study. Demographic data of these patients are shown in table
3. From 2005 to 2007, there were no significant changes in the de-
mographics of the cohort (age: p = 0.059; BMI: p = 0.525; weight:
p = 0.829; height: p = 0.715).

During the analyzed study period, < 20% of the patients did not
suffer from any comorbidity. Regarding the comorbidities, no sig-
nificant differences were found when comparing the years 2005,
2006, and 2007 (p > 0.005) (table 4).
The most frequent operation performed in 2005 and 2006 was gas-
tric banding (GB). In 2007, more Roux-en-Y gastric bypass
(RYGBP) procedures were carried out. The annual frequency of
each surgical procedure is shown in figure 3.
In total, 1,113 GB operations were performed. The laparoscopic
approach was used in 95.6% of the cases. The overall rate of con-
version was 0.7%.
Since 2006 sleeve gastrectomy (SG) has become a more accepted
operation in Germany. In 2006, only 16 SG surgeries were docu-
mented in the quality assurance study registry, whereas 122 iso-
lated SG operations were performed in 2007. The laparoscopic
technique was the predominant one carried out in 97.6% of the pa-
tients with a 0% conversion rate. The hospital volume per hospital
ranged from 1–67; only 3 hospitals performed > 10 operations in
2007.
In 2005, RYGBP was performed in 43.8% of all bariatric opera-
tions (2006: 34.2%, 2007: 42.1%). The laparoscopic approach was
the preferred operative technique, accounting for 93.5% of all
RYGBP operations. During subsequent time periods, the propor-
tion of surgeries utilizing the laparoscopic approach increased sig-
nificantly from 88.9% in 2005 to 95.9% in 2007 (p < 0.001). The
conversion rate was 1.5% over the entire 3-year period.
In Germany, biliopancreatic diversion (BPD) (n = 61) was per-
formed in only 3 hospitals participating in this study. The majority
of the operations were carried out laparoscopically. In 2006, BPD
was achieved by laparotomy at only 1 hospital.
Duodenal Switch (DS) as a bariatric procedure was performed in
5 hospitals. Surgeons in only 3 of the 5 hospitals performed DS
using a laparoscopic approach.
From 2005 to 2007, the postoperative mortality was 0.16%. 2 pa-
tients died of rhabdomyolysis (RML), a third patient developed
pneumonia following leakage of the staple line after SG, 2 patients
died postoperatively after 30 days. Both developed anastomotic in-
sufficiency. Hence, 30-day mortality was 0.1%.
One-year follow-up data were available for 63.8% (n = 1,456) of
the study patients. There were no demographic differences be-
tween this subset and the entire study population. The extent of
BMI reduction by bariatric procedure among this subset of pa-
tients is shown in table 5. Compared to restrictive operations, the
BMI reduction was significantly greater after malabsorptive proce-
dures.
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Table 1. Number of hospitals participating in the study and their enrolled
patients over the years

Year Hospitals Patients

Announcing Active participation

2005 66 21 629
2006 77 32 827
2007 82 35 1,666

Total (2005–2007) 3,122



Discussion

Internationally, Germany is a country with a high prevalence of
morbid obesity and the highest prevalence of obesity in Europe.
Yet, due to the difficulties of covering bariatric surgery by health
insurance, the rate of bariatric operations in Germany is the smal-
lest with among the USA and other European countries. In order
to provide bariatric surgery in Germany and to estimate the actual
situation of bariatric surgery, the German Study on Quality Assur-
ance in Bariatric Surgery was initiated [8].
The aim of the nationwide multicenter observational study is a sys-
tematic analysis of perioperative characteristics, factors, and param-
eters that impact the surgical and general outcomes, including
long-term complications, in current clinical practice.
The advantage of the prospective German multicenter observa-
tional study for quality assurance in obesity surgery is that it limits
biases such as regional, socioeconomic, voluntary, and center ef-
fects. In the present study, the cohort assessed is clearly representa-
tive of the general German population. Specific hospital conditions
may account for the different numbers of bariatric operations per-
formed in different regions. Only 7 centers had more than 50 pa-
tients per year. There is an ongoing trend to develop bariatric sur-

gery centers in different regions. In Germany, except for Fobi/Ca-
pella bypass all bariatric procedures were performed over the last
few years (table 6).
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Table 2. Distribution of bariatric surgeries from 2005 to 2007 by Germany
federal state

Number of bariatric operations

2005 2006 2007

Baden-Württemberg 17 8 92
Bavaria 91 120 210
Berlin 0 8 89
Brandenburg 12 8 0
Hamburg 48 66 90
Hesse 325 309 725
Lower Saxony 52 68 78
Mecklenburg-Western Pomerania 15 4 0
Northrhine-Westfalia 20 91 130
Rhineland-Palatinate 0 18 29
Saxony 0 1 0
Saxony-Anhalt 17 14 17
Schleswig-Holstein 0 55 112
Thuringia 31 46 95

Fig. 1. Participating hospitals in the German Trial on Quality Assurance in Bariatric Surgery.



In comparison with results from a published meta-analysis, baria-
tric patients in Germany were significantly older (table 7). In addi-
tion, BMI was significantly higher and more patients suffered from
diabetes and hypertension (table 8) [9, 10]. This might explain why
more RYGBP than GB procedures were performed in 2007. The
influence of high BMI and the high rate of comorbidities must be
considered when evaluating the data, in particular those obtained
in the long-term follow-up investigation of persistent effects on
weight reduction and amelioration of comorbidities. After restric-
tive procedures, the weight loss observed was less than that re-
ported in the literature, and the factors mentioned above have to
be taken into account.

The study data obtained between 2005 and 2007 show that there
was a tendency to shift from restrictive to more malabsorptive op-
erations. This effect seemed to be influenced by the high preopera-
tive BMI of German patients.
The increasing long-term complications after GB were also de-
tected in the study presented here. The number of required re-
operations after GB is increasing. This is reflected in the data
obtained for patients who underwent GB before January 1, 2005.
According to the data from the literature, the frequency of re-
operations increased up to 2% for each year of follow-up [11].
After SG the frequency of general complications was 14.1%. Leaks
occurred in 7% of the study participants. SG is a high-risk proce-
dure mostly performed as a first step in high-risk patients. In a Ger-
man trial, 2 patients died after SG and therefore the mortality was
1.6%. The reported mortality rate after SG ranged from 0.0% to
3.6% in the literature [12]. The impact of gender, age, BMI, and
comorbidities on weight loss has to be evaluated in future studies.
Mortality after DS does not differ from mortality after SG in the
literature, however, morbidity after SG is much higher than mor-
bidity after DS [12].
The incidence of RML has been reported to range from 0.9% to
22.7% [13]. In the present study, the mortality associated with
RML was 0.06%.
As this study was based on voluntary participation, it is very likely
that the actual mortality is higher than that reported here.
Follow-up data were available for a total of 929 (63.8%) patients.
This means that 28.3% of the patients were lost to follow-up inves-
tigation by 1 year postoperatively, which might be considered as a
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Fig. 2. Distribution of hospitals based on the num-
ber of operations in 2005–2007.

Table 3. Demographic data of all patients enrolled in the study

Year

Mean age, years Mean height, cm Mean body weight, kg Mean BMI, kg/m2

2005 2006 2007 2005 2006 2007 2005 2006 2007 2005 2006 2007

Men 42.7 44.1 42.0 180 180 180 160 164.7 163.7 49.4 50.8 50.5
Women 39.6 40.7 40.2 167 167 167 134 134.6 133.0 48.2 48.5 47.7
Total 40.4 41.6 40.7 170 170 170 141 142.3 141.1 48.5 49.1 48.5

Table 4. Distribution of comorbidities, %

2005 2006 2007 2005–2007

No comorbidity 19.2 18.0 18.9 17.6
Hypertension 50.2 53.0 50.1 47.9
Cardiac comorbidity 6.8 11.5 9.8 9.1
IDDM 9.4 9.7 7.3 7.9
NIDDM 9.7 17.6 16.9 14.6
Pulmonary comorbidity 16.4 21.5 16.0 16.6
Pulmonary embolism preoperative 0.2 1.2 3.2 1.8
Sleep apnea 14.5 14.9 16.4 14.7
Cholecystolithiasis 12.7 6.6 4.7 6.5
GERD 11.8 16.6 15.6 14.2
Varicosis 4.8 7.3 6.8 6.1
Skeletal diseases 80.9 75.0 65.1 70.9

IDDM = Insulin-dependent diabetes mellitus; NIDDM = non-insulin-
dependent diabetes mellitus; GERD = gastroesophageal reflux disease.
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Fig. 3. Distribution of primary surgical interven-
tions and redo operations.

Number
of patients

Preoperative BMI,
kg/m2

BMI reduction, kg/m2

mean range

BIB 10 59.8 –7.7 –32 to –1
GB 475 46.8 –7.1 –26 to 5
RYGBP 359 48.2 –14.0 –39 to 14
BPD 30 53.9 –16.2 –32 to –1
DS 24 53.3 –18.8 –40 to –9
SG 6 54.4 –10.1 –19 to –6

Meta-analysis [10] Meta-analysis [14] French trial [15] German trial [7]

Time period 1990–2002 – 12/2002–01/2003 01/2005–12/2007
Patients, n 22,094 11,314 1,236 2,869
Performed procedures, %

BIB 7.8
GB 24.1 49.1 87.3 40.5
SG 5.2
VBG 5.4 18.4 8.6 0.1
RYGBP 64.1 26.0 3.8 40.4
BPD/BPD-DS 4.8 6.5 0.3 5.2
Others 0.8

Mean age, years Mean BMI, kg/m2

German trial meta-
analysis

German trial meta-
analysis

2005 2006 2007 2005 2006 2007

Men 42.7 44.1 42.0 49.4 50.8 50.5
Women 39.6 40.7 40.2 48.2 48.5 47.7
Total 40.4 41.6 40.7 38.97 48.5 49.1 48.5 46.8

Meta-analysis German trial Significance, p

Patients, n 22,094 3,123
Comorbidities, %

Hypertension 35.4 47.9 < 0.001
Cardiac diseases 7.0 9.1 < 0.001
Pulmonary diseases 10.7 16.6 < 0.001
Diabetes mellitus 15.3 22.5 < 0.001
Sleep apnea 19.6 14.7 < 0.001
Skeletal diseases 50.3 70.9 < 0.001

Table 5. Weight reduction dimensions of different
procedures

Table 6. Comparison of different studies in obe-
sity surgery

Table 7. Comparison of age and BMI in German
trial [7] to meta-analysis [10]

Table 8. Comparison of comorbidities in the Ger-
man trial [7] and the meta-analysis [10]



possible bias in interpreting results on weight reduction and ameli-
oration of comorbidities. According to the literature, weight loss is
greater after malabsorptive than after restrictive procedures.
Weight reduction data for men and women did not differ signifi-
cantly during the follow-up investigation periods. Data on ameli-
oration of diabetes were similar to those obtained in a meta-analy-
sis [10]. However, the influence of the type of operation on ameli-
oration of comorbidities was not assessed at that time of analyses
[16, 17].
Data collection from all or at least the majority of bariatric proce-
dures performed in Germany is necessary to appropriately assess
perioperative morbidity and mortality after bariatric surgery as
well as to competently characterize patients’ outcomes. Therefore,
it is recommended that all hospitals performing bariatric surgery
participate in the German prospective multicenter trial on quality
assurance in bariatric surgery.

Conclusion

In the German nationwide survey the results regarding bariatric
surgery are similar to those published in clinical trials and single-
center studies. In the literature, no evidence-based recommenda-
tions on how to select patients for restrictive or malabsorptive pro-

cedures exist. Information on predictive factors for patient selec-
tion is necessary to improve patient outcomes and reduce perio-
perative morbidity.
In the present German multicenter study, follow-up data after only
1 year was collected although life-long follow-up investigations
may be required, especially after bariatric malabsorptive proce-
dures. Due to the lack of evidence-based data, this study was in-
itiated to prospectively collect data on bariatric operations per-
formed in Germany. The aim of the quality assurance study is to
evaluate the current situation of bariatric surgery in Germany [8].
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