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Abstract: Introduction: Application-related (hands-on) 

training and instruction is an essential component in the ad-

vanced education of physicians in residency. To teach and 

train required endoscopic examinations and interventions 

in a standardized manner, courses are offered by various 

societies. Within these courses the assistant endoscopists 

learn and train how to use the technical equipment and how 

to perform the examinations and related interventions. 

Similarly, for graduate biomedical engineering students 

with a job- or research-related interest in the field of endo- 

and laparoscopy, an early involvement and practical intro-

duction to the instrumentation and techniques – if possible 

already during their studies – can generate a fundamental 

understanding of the technical requirements as well needs 

of the physicians. Objective: As various such (hands-on) 

training-courses for flexible and rigid endoscopy speci-

fically addressing young physicians, surgeons as well as 

engineers are offered by numerous institutes, this contribu-

tion tries do provide a structured overview on/over these 

possibilities.  Material: Known cross-institutional courses 

in the field of endo- and laparoscopy currently offered in 

Germany in cooperation of physicians and engineers are 

listed and briefly described. Results: A total of n = 4 cross-

institutional courses for the introduction and training in 

flexible and rigid endoscopy have been identified. Discus-

sion: The cross-institutional courses for physicians and 

technicians in the field of endo- and laparoscopy presented 

serve to provide a better understanding of the subject matter 

and the field of either discipline. Questions that arise in the 

field of endoscopy from physicians can be addressed at an 

early stage and, if necessary, worked on with little effort. 

Ideas for new instruments and even new interventions can 

arise and be pursued through an intensive exchange 

between technicians and physicians. Collaborations are 

established on a local basis which will foster national 

activities in this field and which allow to develop 

competencies relevant for the industrial sector of medical 

engineering.   

Keywords: Endoscopy, laparoscopy, education, hands-on 

training, interdisciplinary cooperation.  

1 Introduction 

Informed innovation in biomedical engineering relies on an 

understanding of real clinical problems, the context within 

such problems arise, and the stakeholders affected by po-

tential engineering solutions [1-3]. To meet the demands of 

an evolving technical industry and lead the way in enginee-

ring education, innovative curricula are essential. Such un-

derstanding is most often gained – if it is gained at all – via 

meaningful engagement in clinical environments and regu-

lar interactions with clinical experts. On the other hand the 

same understanding and interaction is needed from the side 

of the clinicians. A combination of training courses for re-

sident trainees and biomedical engineering students and 

staff could solve the understanding problem [3]. Especially 
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the value of hands-on, experiential learning, and motivated 

by the desire to bring engineering students to a more pro-

found understanding of clinical problems, are the fun-

damental idea behind joint training courses. The outrea-

ching effect of joint research and development in this field 

is well known and has led to a new principle of interaction, 

so called “Surgineering” or “Endoscopineering” [1].    

2 Collection of cross-institu-

tional courses  

In the following some known cross-institutional courses in 

cooperation of physicians and engineers in the field of 

endo- and laparoscopy and currently offered in Germany 

are listed and briefly described. 

2.1 DGE-BV course for young 

endoscopist 

The working group “young endoscopists” of the German 

Society of Endoscopy and Imaging (DGE-BV) performed 

one combined workshop day for gastroenterological resi-

dents and biomedical engineering students in 2022. A com-

plete day, which was filled with lectures and hands-on trai-

ning on simulators based on dry-models as well as the 

Erlangen Active Simulator for Interventional Endoscopy 

(EASIE) for flexible endoscopy was offered to the partici-

pants. Within the workshop, the participants of the training 

developed joint projects, which are continued until now. 

Further cooperation is planned.  

Such endoscopy courses have a long tradition at the annual 

congress of the DGE-BV. Since 1998, the EASIE-simula-

tor training courses for physicians and assistant have been 

established by the inventors of the EASIE-simulator. They 

founded a non-profit organization, the “Endo-Verein” (As-

sociation for the Quality-Oriented Practical Training in En-

doscopy). The aim is the improvement of medical educa-

tion for physician and nurses (and recently also engineers) 

in the field of flexible endoscopy. The group has developed 

so-called “organ-packages” using organs from slaughtered 

pigs as a byproduct of meat production. These specimens 

allow realistic training of nearly all interventional endo-

scopic procedures. This year we celebrated the 25th anni-

versary of these courses at the DGE-BV. Furthermore, the 

EASIE-simulator had been used to evaluate new instru-

ments and techniques [4,5,6].  

2.2 Incisions – Insights: Medical 

technicians and physicians 

At the University Hospital of Tübingen two events are 

scheduled (and moderated by Prof. Dr. Hirt, head of the 

Department of Clinical Anatomy) each year under the title 

“Incisions – Insights”. These workshops are organized by 

the Inter-University Center for Medical Technologies 

Stuttgart - Tübingen (IZST), the BioRegio STERN Mana-

gement GmbH and the Association for the Promotion of 

Biotechnology and Medical Technology e.V.. The work-

shops take place on different medical topics with live trans-

missions of surgical interventions as well as practical exer-

cises in the operating room of the Department of Anatomy. 

It allows different disciplines to come together for joint 

activities and provides an opportunity to identify unmet 

challenges and to develop new ideas for technical solutions 

by an interdisciplinary dialog. Three of these workshops 

with focus on endo- and laparoscopic techniques have 

taken place so far. It has to be mentioned here, that these 

events are held for medical engineering companies and not 

for training of students and medical residents. One spe-

cialty of this course is the use of self-designed and -built 

silicon anatomical phantoms [7,8]. 

 

2.3 MITI-Course: Surgical interven-

tions for engineers  

At the University hospital “Klinikum rechts der Isar”, the 

“Hands-on Intensive Training for Engineers” takes place 

twice a year which is organized by the MITI research 

group. These courses are under the auspices of the surgical 

working group of “Computer and Robot Assisted Surgery 

– CTAC” and supported by the “German Society for 

Biomedical Engineering” – DGBMT. Under the guiding 

theme “Surgery in praxis”, the program provides profound 

insights into clinical daily life and the challenges 

encountered in surgery. Key note lectures on open, laparo-

scopic, endoscopic and robotic surgery, as well as hospita-

tions in real life interventions provide participants with a 

comprehensive understanding for the discipline. These thus 

pave the way into laparo- and endoscopic hands-on expe-

rience in simulators and trainers. Standard procedures such 

as an appendectomy, gallbladder removal or endoscopic 

polyp resections are performed by the participants them-

selves on models, to get acquainted with the deficiencies of 

minimally-invasive surgery. By this means, the course 

creates a platform for an interdisciplinary exchange and 

aims to improve mutual understanding for the challenges of 
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each discipline. The course has been established more than 

ten years ago and was held the 22nd time this year. The 

course is offered in German and English language.   

2.4 Erlangen seminary for diagnostic 

and interventional endoscopy  

For the past ten years a seminary “diagnostic and interven-

tional endoscopy” has been offered twice a year for biome-

dical engineering students at the Friedrich-Alexander-Uni-

versity (FAU) of Erlangen-Nuremberg. On one hand this 

course is a regular seminary, where the students (usually 

+/- 12) have to research and present topics in this field, such 

as e.g. the technical details, advantages and application 

possibilities of wireless capsule endoscopes, stereo endo-

scopes, tele-manipulators, surgical robots, endoscopic 

ultrasound (EUS), virtual reality (VR) and artificial reality 

(AR) in endoscopy, Natural Orifice Transluminal Endosco-

pic Surgery (NOTES) or disposable endoscopes. On the 

other hand, together with the Malteser Waldkrankenhaus 

Gastroenterology department in Erlangen and the EASIE-

Verein, within an additional seminary session (usually 3-4 

hours) various endoscopic hands-on training opportunities 

are offered. These include the use and practice of laparo-

scopy training systems based on the “Lübecker toolbox” 

[9], cystoscopy, colonoscopy and gastroscopy training 

units, as well as polypectomy and endoscopic retrograde 

cholangio-pancreaticography (ECRP) demonstration using 

bio-phantoms. Especially this hands-on part is usually 

shared with the young endoscopy-students and medical as-

sistants in the Malteser Waldkrankenhaus, who can use the 

laparoscopic training systems and the swine bio-model for 

advanced training. Based on this seminary, in the past years 

also two additional interdisciplinary two-day courses “en-

doscopy for engineers” have been offered and organized 

together with the DGBMT.  

 

Table 1 summarizes the key parameters (of the identified) 

interdisciplinary courses. Table 2 indicates different types 

of training phantoms used in the courses, ranging from 

commercial available phantoms, via self-designed built and 

digital phantoms to bio-preparation (swine). Even though 

various virtual reality (VR) training systems have been 

available in the past [10,11,12], the courses investigated 

still use classical (silicon or bio) phantoms as well as 

commercially available training systems. 

 

 

 

 

Table 1: Comparison of the presented courses 

Course DGE-BV Incisions/ 

Insights 

MITI Erlangen 

seminary  

Number of  

participants 

N=28-60 N = 50 N = 20 N=12-14 

Lectures Yes Yes Yes Yes 

Hands-on Yes (Yes) Yes Yes 

Visitations No No Yes (Yes) 

Time 8 h 4 h 20 h 12x 1,5h  

DGE-BV = Deutsche Gesellschaft für Endoskopie und Bildgebende 

Verfahren; MITI = Institute for minimal-invasive, interdisciplinary 

therapeutic interventions; N = number; h = hours; 

 
Table 2: Comparison of phantoms and training systems 

used 

Course DGE-BV Incisions 

/Insights 

MITI Erlangen 

seminary 

Bio-

preparations  

X -- X -- 

Commercial  X X X X 

Self-built  -- X  X 

VR  -- -- -- -- 

3 Discussion 

There is a strong need for combined training for biomedical 

engineering students and medical residents.  These courses 

are essential to identify problems as well as jointly discuss 

and develop adequate solutions for current endo- and lapa-

roscopy-based diagnosis and treatment procedures. To this 

end, different cross-institutional courses have been imple-

mented by various institutions in past years. What all 

courses have in common, is the high level of enthusiasm of 

the participants, as well as the interdisciplinary interest to 

initiate and address new ways solving challenges. Weather 

there exists a possibly increased participant adherence to 

the disciplines taught by the courses afterward would need 

to be evaluated in a follow-up survey. Also, a website 

listing and describing all courses throughout Germany that 

can be attended jointly by medical professionals and 

biomedical engineering students or professionals would be 

desirable and shall be addressed shortly, as not all such 

courses are known to the authors as well as the interested 

participants. There also exist some related training courses, 

which teach endo- and laparoscopy techniques within in 
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broader scheme, such as e.g. the ICCAS “Digital Operating 

Room Summer School (DORS) in Leipzig [13].  

Based on the endo- and laparoscopic phantoms and training 

systems, as indicated in Table 2, mainly commercially 

available, self-built and bio-phantoms are used so far, as 

mainly anatomical knowledge and manual skills are 

thought and trained. Also, such phantoms and training 

systems can be transported and set up quite easily. 

Furthermore, they support group experiences. Neverthe-

less, with the availability of VR systems it can be expected 

to be used more often in the future as part of such inter-

disciplinary hands-on courses.   
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