
ORIGINAL ARTICLES

The German Registry for Natural Orifice Translumenal Endoscopic
Surgery

Report of the First 551 Patients

Kai S. Lehmann, MD,* Jörg P. Ritz, MD, PhD,* Andreas Wibmer, MD,* Klaus Gellert, MD, PhD,†
Carsten Zornig, MD, PhD,‡ Jens Burghardt, MD,§ Martin Büsing, MD, PhD,¶
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Objective: To analyze patient outcome in the first 14 months of the German
natural orifice translumenal endoscopic surgery (NOTES) registry (GNR).
Summary Background Data: NOTES is a new surgical concept, which
permits scarless intra-abdominal operations through natural orifices, such as
the mouth, vagina, rectum, or urethra. The GNR was established as a
nationwide outcome database to allow the monitoring and safe introduction
of this technique in Germany.
Methods: The GNR was designed as a voluntary database with online
access. All surgeons in Germany who performed NOTES procedures were
requested to participate in the registry. The GNR recorded demographical
and therapy data as well as data on the postoperative course.
Results: A total of 572 target organs were operated in 551 patients.
Cholecystectomies accounted for 85.3% of all NOTES procedures. All
procedures were performed in female patients using transvaginal hybrid
technique. Complications occurred in 3.1% of all patients, conversions to
laparoscopy or open surgery in 4.9%. In cholecystectomies, institutional case
volume, obesity, and age had substantial effect on conversion rate, operation
length, and length of hospital stay, but no effect on complications.

Conclusions: Despite the fact that NOTES has just recently been introduced,
the technique has already gained considerable clinical application. Transvag-
inal hybrid NOTES cholecystectomy is a practicable and safe alternative to
laparoscopic resection even in obese or older patients.

(Ann Surg 2010;252: 000–000)

Natural orifice translumenal endoscopic surgery (NOTES) is a
new surgical concept that permits abdominal operations to be

performed through natural orifices, such as the mouth, vagina,
rectum, or urethra. NOTES operations can be performed without
visible incisions, allowing for perfect cosmetic results and making
the technique of high interest to patients, surgeons, the medical
industry, and the public media. The last surgical innovation to
introduce such radical changes in operation techniques took place in
the late 1980s with the development of laparoscopic minimally
invasive surgery (MIS). However, MIS represented not only a
change in the access route to the abdomen. The use of miniature
instruments with limited degrees of freedom and a new surgical
technique also required that surgeons acquire new psychomotor
skills.1 MIS was initially associated with an increased rate of
specific complications, such as common bile duct injuries in chole-
cystectomies.2–6 Reports about complications threatened to discredit
the technique at that time. Subsequently, learning curves for MIS
had been described, which raised the awareness for the need of
adequate laparoscopic training programs.1,5,7–9 Safety measures
were incorporated in surgical technique to cope with common
errors in MIS.2,10

As NOTES is associated with equally profound changes, new
learning curves and specific complications are likely to occur.1,11

After the initial idea of Kalloo et al in 2004,12 numerous groups
started experimental work to develop NOTES for clinical practice.
The first reports on natural orifice cholecystectomies in humans
were published in 2007.13,14 Today, NOTES is still experimental in
many respects, and far from routine clinical practice. Small series of
patients have been reported, but no larger or multicenter studies are
available.15–17

The safe and responsible introduction of NOTES is an im-
portant challenge for the surgical community. The German Society
for General and Visceral Surgery (DGAV) is a subsidiary of the
German Society for Surgery that represents all visceral surgeons in
Germany. Awareness of the problems that initially were associated
with MIS led the DGAV to look for a measure to monitor NOTES
in Germany. As a result, the German NOTES registry (GNR) was
established. The GNR was designed as a nationwide, internet-
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FIGURE 2. Subgroup analysis for cholecystectomies. Binary data (conversion) is shown as probability in the binary logistic re-
gression; continuous variables (length of operation, length of stay, number of trocars) are depicted as linear regression. P val-
ues represent the univariate analyses, the corresponding multivariate analyses are depicted in Table 6.
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be performed with rigid endoscopes and conventional trocars, which
seems to be favorable for surgeons, as both instruments are common
in surgical practice. The first transrectal NOTES procedures in male
patients have been entered in the registry after closing of this
analysis, as well as the first transoral thyroid operations. We also
expect an increase in colon resections in the near future and the use
of pure NOTES techniques without transabdominal wall trocars.
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