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Σύγκρουση συµφερόντων: 
Δεν υπάρχει  



Ανάγκη αναθεώρησης εκπαιδευτικής 
διαδικασίας 

•  Στροφή σε ελάχιστα επεµβατικές τεχνικές 
•  Περισσότερες και πλέον πολύπλοκες τεχνικές 
•  Μειωµένος χρόνος εκπαίδευσης 
•  Steep learning curves 
•  Λάθη στην αρχή της καµπύλης εκµάθησης 
•  Μεταφορά καµπύλης σε ελεγχόµενο περιβάλλον 
•  Περιορισµός έκθεσης σε βασικές αρχές 
•  Τροποποίηση αξιολόγησης προόδου 



AUA annual meeting, 2002 

•  1992, median 120 TURP cases/trainee 
•  2002, median 62 TURP cases/trainee 

•  AUA certified urologists suggested 66 



Προσοµοιωτές 

“Συσκευές που επιτρέπουν στο χειριστή να 
αναπαραγάγει ή να αναπαριστά κάτω από 
συνθήκες δοκιµής φαινόµενα πιθανά να 
προκύψουν κατά την πραγµατική τέλεση” 



Χαρακτηριστικά προσοµοιωτών-1 

•  Reliability 
§ Internal 
§ Inter-rater 
§ Inter-test 

•  Consistency 
•  Reproducibility 
•  Acceptability 



Χαρακτηριστικά προσοµοιωτών-2 

•  Validity 
§ Subjective 

• Face 
• Content 

§ Objective 
• Construct/Discriminative 
• Criterion 

o Concurrent 
o Predictive 

	  



Προσομοίωση	  και	  εκπαίδευση	  

•  Technical	  skills	  

•  Non-‐technical	  skills	  
§  CogniAve	  factors	  (λήψη	  αποφάσεων,	  επίγνωση	  
κατάστασης,	  προγραμματισμός)	  

§  Social	  factors	  (επικοινωνία,	  ομαδικότητα,	  ηγεσία)	  
§  Personal	  resources	  (στρες,	  κόπωση)	  



Προσομοίωση	  και	  αξιολόγηση	  

•  Performance	  vs.	  training	  hours?	  
•  Αξιολόγηση	  επίδοσης	  σε	  tasks/skills	  ή	  
procedure?	  

•  Αξιολόγηση	  για	  τη	  λήψη	  επάρκειας/
αριστείας?	  

•  Διαλογή	  για	  την	  απόφαση	  επιλογής	  
ειδικότητας?	  

•  Βαρύτητα	  επίδοσης?	  



Προσομοίωση+	  

•  Ρόλος	  εκπαιδευτή	  

•  Ρόλος	  μοντέλου	  μαθητείας	  

•  Ρόλος	  feedback	  

•  Ρόλος	  debriefing	  



Τύποι	  προσομοιωτών	  

•  Low	  fidelity	  vs.	  high	  fidelity	  
•  Bench	  models	  
•  VR	  models	  
•  CAS	  models	  
•  Animal/Cadavers	  (ex	  vivo)	  models	  
•  Immersion	  level	  models	  
•  MulAdisciplinary	  team	  models	  
•  Augmented	  reality	  models	  



Εξέλιξη	  προσομοίωσης	  

	  
+Computer	  technology	  
	  
	  

-‐Small	  market,	  high	  cost	  

















Cystoscopy/Ureterorenoscopy 

Low fidelity bench model 
 Animal/Cadaver models 

High fidelity bench trainers 
VR 
 
 
 
 



Penrose drain, Styrofoam cup, straws 

Matsumoto et al., 2002 
+17$ 
+Συγκρίσιµη βελτίωση ικανοτήτων µε high fidelity 

µοντέλο	  
 





Ex vivo porcine model 
Strohmaier and Giese, 2001 

Schout et al., 2008 
Liske et al., 2009 

+Μικρότερο κόστος από VR/high fidelity 
+Ηθικοί φραγµοί για ζώντα ζώα 
+Απτική ανάδραση, αίσθηση και εικόνα ιστού, 
ανατοµικές σχέσεις 

+Εξάσκηση σε σύνολο ενδοσκοπικών διαδικασιών 
-Απουσία αιµορραγίας 
-Ζωονόσοι 
-Επαναληψιµότητα 



eter for the rubber ring opening; for rigid cystoscopy, we
used a 22F cystoscope (7.3 mm—Storz) and a 8.3 mm diam-
eter for the opening of the rubber ring. The thickness of the
rubber is also important: When the rubber is too thick, the
rubber may tear; when the rubber is too thin, movement will
be limited. The distance of the removable unit in the box to
the insertion place of the cystoscope can be adjusted to sim-
ulate different lengths of the urethra.

Transurethral resection. The same setup that is used for
flexible and rigid cystoscopy can be used for transurethral
resection. Tumors that have been created in the model can
be resected using a resectoscope and a coagulation device.
We used a 26F resectoscope (8.7 mm—Storz) and a rubber
ring with an opening of 9.7 mm in diameter. It is important
that the wire is inserted into the removable unit to conduct
the current away safely. Depending on the age of the blad-

der and the time it has been frozen before use, it is advis-
able to immerse the bladder in a sodium chloride solution 1
hour before use to optimize electric conduction during re-
section and coagulation.

Biopsy. Cold as well as warm biopsy procedures can be
performed. The model allows biopsies to be performed in all
parts of the bladder under different filling conditions of the
bladder.

Cystolitholapaxy. Foreign bodies, such as bladder stones,
can be easily inserted into the pig bladder when it is being
prepared for use. Small bladder stones (eg, aquarium stones)
can be inserted via the urethra; larger ones can be introduced
by making a small incision and carefully stitching it up af-
terward. Every type of instrument for fragmenting the stones
can be inserted. Again, an important aspect in preparing the

SCHOUT ET AL.2550
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FIG. 2. Expansion of the bladder: (A) Empty bladder; (B) expanded bladder.

rings with central openings of different sizes must be avail-
able. It is important that the diameter of the central open-
ing be about 1 mm larger than the diameter of the cysto-
scope. If the diameter is too small, introduction and

movement of the scope will be difficult. If the diameter is
too large, leakage will occur.

For flexible cystoscopy, we used a 15.5F cystoscope (5.2
mm—Karl Storz, Tuttlingen, Germany) and a 6.2 mm diam-

NEW PIG BLADDER MODEL TO TEACH PATHOLOGY 2549

FIG. 1. General description of pig bladder model: (A) Complete setup of pig bladder model; (B) white polyvinyl chloride
box with removable unit on which pig bladder can be installed; (C) removable unit, side A; (D) removable unit, side B.

A B

C D



Πτωµατικά µοντέλα 
Ogan et al., 2004 

+Βελτίωση ικανοτήτων ενδοσκόπησης µετά από 
εκπαίδευση σε VR προσοµοιωτή 

 
-Ηθικοί φραγµοί 
-Διαθεσιµότητα 
 



Uro-Scopic Trainer 
Limbs & Things (Bristol, UK) 

+Πληθώρα ενδοσκοπικών τεχνικών και επεµβάσεων 
+Χρήση πραγµατικών εργαλείων 
+Ρεαλισµός 
+Δυνατότητα χρήσης σε OR/full immersion 
+Επαναληψιµότητα  
 
-4250$ 
-Αναλώσιµα 
-Περιορισµένα σενάρια 
 
 





Scope/Advanced Scope Trainer 

MediSkills Ltd (Edinburgh, UK) 
Χρήση Advanced µοντέλου στην παρουσίαση 
εργαλείων 



SUPPORT DOCUMENTS

Mediskills Advanced Scope Trainer – AST – with re-chargeable
stones
- Demonstration model for the properties of a flexible ureteroscope

The Advanced Scope Trainer utilises a clear acrylic casing more suited to the actual demonstration of
the properties of a flexible ureteroscope to potential customers.

It incorporates features such as distensible bladder, a realistic ureteric orifice and a ureter, which
follows the same anatomical course as the adult male, thus providing a realistic alternative to training
in patients.

In addition the AST has one enlarged kidney and a distorted ureter allowing the trainee ureteroscopist
to develop a feel for the difficulties that may be encountered during real-life procedures in patients.

The Advanced Scope Trainer provides the operative with the ability to re-charge each kidney with
stones via the two external ports when the existing stones are removed or destroyed.

The Mediskills advanced ureteroscopy trainer has been designed to meet the needs of basic and
advanced training in rigid and flexible ureteroscopy. It incorporates features such as distensible
bladder, a realistic ureteric orifice and a ureter, which follows the same anatomical course as the adult
male, thus providing a realistic alternative to training in patients, at the same time allowing the trainee
ureteroscopist to develop a feel for the difficulties that may be encountered during procedures in
patients.

Mouse Over the Image to see more detail:

Available Support
Documents

General (4)

Perc Trainer (1)

Standard Scope Trainer (1)

Advanced Scope Trainer (1)

Select Language

English

Deutsche

Overview Applications 3D Internal Footage Support

Mediskills Limited | PO Box 1030 | Northampton | NN3 0DN | UK Copyright © 2011 | Medskills Limited

Home Products News Support Contact Video

SUPPORT DOCUMENTS

Mediskills Standard Scope Trainer – SST
- Endourological skills-training model

The Standard Scope Trainer is designed for multiple uses. The distendable bladder with an
anatomically correct ureterovesical junction will enable ease of access with the ureteroscope to be
assessed. The reproduction of the lumbar lordosis enables the performance of rigid ureteroscopes to
be evaluated along with devices for stone retrieval and disintegration.

The carefully designed collecting system containing both stones and a papillary tumour together with
fluoroscopic properties of the model enables the performance and manoeuvrability of flexible
ureteroscopes to be assessed and demonstrated. In addition, the placement of a nephroscope through
a percutaneous track can be a very powerful tool for demonstrating the properties of a flexible
ureteroscope to potential customers.

Mouse over the image to see more:

Available Support
Documents

General (4)

Perc Trainer (1)

Standard Scope Trainer (1)

Advanced Scope Trainer (1)

Select Language

English

Deutsche

Overview Applications 3D Internal Footage Support

Mediskills Limited | PO Box 1030 | Northampton | NN3 0DN | UK Copyright © 2011 | Medskills Limited

Home Products News Support Contact Video



URO Mentor 
Simbionix (Israel) 

+Υπολογιστής συνδεδεµένος µε πρόπλασµα 
+Ρεαλιστικά εργαλεία 
+Απτική ανάδραση 
+Αλληλεπίδραση ιστού-εργαλείου 
+GUI 
+Εικονικοί ασθενείς/σενάρια 
+Feedback/καταγραφή διαδικασιών 
 
->60.000$ 
 





Cystoscopy/Ureterorenoscopy 

Validation 
	  



Simulator Material Fidelity Content Construct Criterion 

Uro Mentor Computerized High Y Y Y 

Uro Scopic Inanimate High Y Y 
 

N 

Scope Trainer Inanimate High Y Y N 

Bench/Porcine Animal High Y N N 

Bench/Styrofoam Inanimate Low Y Y N 



TUR-BΤ 

Low fidelity bench models 
Animal models 

High fidelity bench models 
VR 
 



•  Glass globe (40$) 
•  Pig bladder box model (160$) 
•  Tupper™ (40$) 

-No validation data! 





 
Limbs & Things TUR-B Trainer 

 
-No longer available 



Uro Trainer 
Karl Storz 

+Ρεαλισµός 
+Πραγµατικά εργαλεία 
+Δυναµικά σενάρια/virtual patients 
+PDD/Laser/HF resection modules 
+Virtual rinsing 
+Force feedback 
+Feedback/assessment/data collection 
 
-Κόστος 
 



ing, have been integrated into the system
to optimize the instrument-related learning
effect (Fig. 3).

The unique ‘Patient creation module’ simu-
lates the morphology, the position, the size
and the number of tumors randomly, as ‘in
nature’. 

In this way, unique ‘virtual patients’ are
created. This greatly increases the success
of training, as each case is different.
Therefore, the trainee physician must con-
tinuously adapt to new situations (Fig 5). 

The integrated ‘session manager’ provides
a choice of micropapillary tumors, flat 
carcinomas in situ, as well as a ‘mixed
session’ offering a complete range of
macropathologic conditions. This gives the
trainee physician an unlimited choice of
new, realistic operating room situations.

To provide training on therapeutic 
measures, there is a choice between HF
resection and coagulation with various HF
resection loops, as well as laser applica-
tion (Fig. 6). 

There is even a beep sound integrated into
this system to check that the unit is acti-
vated, such as real units have.
Hemorrhages that occur during tumor
resection must be controlled properly by
the trainee physician by means of contact
coagulation, which, like the laser, is trig-
gered by a pedal. 

If hemorrhaging is overlooked or coagula-
tion is not performed properly, vision 
deteriorates due to the red coloration of
the irrigation liquid. To improve the situa-
tion, the trainee has to perform ‘virtual
rinsing’. Hemorrhages and any loss of
blood are realistically visualized. 

This system allows you to experience HF
resection on simulated tissue in a remark-
ably realistic manner. 
KARL STORZ has achieved this by means
of the patented Force Feedback System
[4.5) integrated into the resectoscope.
Here, the forces resulting from contact
with the bladder wall or resection are 
simulated and conveyed realistically to the
user via the instrument. 

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

57 1000 01 URO Trainer Set, hardware including controller set with
German-language operating system, including camera head;
not including software or resectoscope

57 1000 01U URO Trainer Set, hardware including controller set with
English-language operating system, including camera head;
not including software or resectoscope



UroSim 
VirtaMed, Switzerland 

+4 Virtual patients x 2 types of tumors 
+Ρεαλισµός 
+Πραγµατικά εργαλεία 
+Μετρήσιµες παράµετροι/ συλλογή 
δεδοµένων 
 
-Κόστος 



Highest realism
 J Photorealistic graphics
 J Bleedings & complications
 J Simbox robot for best in 

class tactile sensation

Customized training
 J Endless variety of di!erent 

training cases and 
pathologies available

 J SimProctor™ for guidance 
 J Live performance feedback 

and expert-defined scoring

Original instruments
 J Using original tools eases 

transfer of skills to the OR 
 J Resectoscope with working 

element for electrosurgery 
(active and passive)

 J 3 optics: 0°, 12°, 30°

Swiss engineering
 J Movable display cart with 

height-adjustable screen
 J Easy transportation 
 J 23‘‘ multi touch monitor

sales@virtamed.com

VirtaMed UroSim™ 
Virtual reality training simulator for urology

 

  9 

Case descriptions 

 

Case 1  
 Papillary tumor at the left side 
 Solid tumor at the bottom of the bladder 

 

Case 2  

 3 papillary tumors at the bottom and at the back of the 
bladder 

 

Case 3  
 Papillary tumor at the bottom  
 2 solid tumors at the sides of the bladder 
 Severe bleedings 

 

Case 4  
 Multiple papillary and solid tumors at the top of the bladder 
 Severe bleedings 

 
 



TUR-BΤ 

Validation 
 



Simulator Type Face Content Construct Criterion 

Uro 
Trainer 

VR/HF Y Y Y N 

UroSim VR/HF N N N N 

Glass 
globe 
 

Bench/LF N N N N 

Tupper™ Bench/LF 
 

N N N N 

Pig 
Bladder 

Bench/LF 
 

N N N N 



TUR-P 

Low fidelity bench models 
High fidelity bench models 

VR 



•  Tupper™ 
•  Dr K. Forke’s Resection Trainer 



J. Ebbing et al.

As a result, both the quality of the surgeon and surgical
technique play vital roles when evaluating the operation
outcomes after TURP. This is underscored by the fact
that the morbidity rates published can vary considerably
(1,3,4). Past studies, however, have been unable to
investigate the impact of endourological surgical ability
on morbidity, due to a lack of standardized objective
measurement methods. At any rate, TURP represents a
procedure that is difficult to convey in practice and a
surgical challenge to inexperienced surgeons. It requires
surgeons to be able to orientate themselves and work
in a small 3D anatomical area under two-dimensional
(2D) optical control. Furthermore, it requires advanced
psychomotor abilities, due to the continuously controlled
and simultaneous guidance of the resectoscope and the
resectoscope loop while, at the same time, operating
the electric power unit using both hands and feet
(6). However, the problem of severe bleeding during
resection due to insufficient electrical power has been
minimized considerably (7–9), so that endoscopically less
experienced and younger surgeons can now utilize this
surgical technique at an earlier stage. Nevertheless, this
established surgical technique can potentially give rise to
a number of known complications if it is inadequately
implemented, due to spatial–visual miscalculations or a
lack of cognitive motor skills (10). Unfortunately, the
number of procedures during residency has declined. At
the same time the rate of surgical adverse events, as
measured by the need for subsequent procedures, has
increased (6,10,11). These interventions demand a long
learning curve (12,13). Thus, resection trainers are useful,
since a good surgical result primarily depends on the
surgical technique and the quality of its implementation.

In the past, various resection models have been
developed and presented. Most training models were
virtual training simulators, which were investigated in a
number of different studies (6). Our aim was to describe,
for the first time, a novel, low cost, non-virtual trainer
for TURP and to report its preliminary evaluation as a
teaching tool for residents in urology.

Materials and Methods

Prostate resection trainer

Dr K. Forke’s resection trainer (LS 10-2/S) is a mobile
device, consisting of several plastic components, for the
resection of a synthetically manufactured prostate model
(training prostate) using standard endoscopic equipment.
Thus, this resection trainer is not a virtual simulator.
The trainer consists of a penis simulator, featuring a
urethra, a specifically constructed device for the insertion
of a different training prostate, a bladder chamber
and a simulated suprapubic access, as well as optional
intermittent or continuous-flow irrigation (Figure 1). It
offers the opportunity of using either monopolar or
bipolar power. Currently, two different training prostates
are being offered: the media capsule type LSG, without

Figure 1. Dr K. Forke’s prostate resection trainer (LS 10-2/S,
SAMED GmbH, Dresden, Germany). 1, acrylic glass bladder
chamber; 2, quick-acting clamping device for a training prostate;
3, suprapubic access; 4, penis simulator; 5, resectoscope; 6,
quick-acting clamping device removed from the trainer and
inserted with a training prostate LSA; 7, training prostate LSA
removed from the clamping device; 8, training prostate LSA after
resection without the metal cover and partly removed from the
plastic–styrofoam capsule

Figure 2. Training prostate type LSA. (A) The unprepaired
training prostate, like a ‘tin of tuna’, which can be stored
vacuum-packed. (B) The prepaired training prostate with the
prostatic capsule consisting of a plastic–styrofoam mix and the
blanked out urethra after removal of the metal cover

anatomical structures, and the LSA [Figures 1 (inset 7)
and 2], with anatomical structures (prostatic capsule and
seminal colliculus, each consisting of a plastic–styrofoam
mix). The synthetic prostatic tissue in the capsule is a
mixture of different organic components.

Study design

Eight anatomical capsules (LSA) were resected. The exer-
cises were executed using four anatomical capsules/day
over 2 successive days. Two capsules of the LSG type (non-
anatomical) were resected in advance for the purpose of
testing the handling of the resection trainer.

The resection of the capsules was performed by
a trainee (resident, without TURP experience) under
the instruction and observation of one supervisor
(experienced senior physician), in accordance with
systematic requirements. The goal was a symmetrical,
consistent resection result down to the prostatic capsule.
This should be achieved by: (a) the resection of the base

Copyright ! 2011 John Wiley & Sons, Ltd. Int J Med Robotics Comput Assist Surg (2011).
DOI: 10.1002/rcs
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As a result, both the quality of the surgeon and surgical
technique play vital roles when evaluating the operation
outcomes after TURP. This is underscored by the fact
that the morbidity rates published can vary considerably
(1,3,4). Past studies, however, have been unable to
investigate the impact of endourological surgical ability
on morbidity, due to a lack of standardized objective
measurement methods. At any rate, TURP represents a
procedure that is difficult to convey in practice and a
surgical challenge to inexperienced surgeons. It requires
surgeons to be able to orientate themselves and work
in a small 3D anatomical area under two-dimensional
(2D) optical control. Furthermore, it requires advanced
psychomotor abilities, due to the continuously controlled
and simultaneous guidance of the resectoscope and the
resectoscope loop while, at the same time, operating
the electric power unit using both hands and feet
(6). However, the problem of severe bleeding during
resection due to insufficient electrical power has been
minimized considerably (7–9), so that endoscopically less
experienced and younger surgeons can now utilize this
surgical technique at an earlier stage. Nevertheless, this
established surgical technique can potentially give rise to
a number of known complications if it is inadequately
implemented, due to spatial–visual miscalculations or a
lack of cognitive motor skills (10). Unfortunately, the
number of procedures during residency has declined. At
the same time the rate of surgical adverse events, as
measured by the need for subsequent procedures, has
increased (6,10,11). These interventions demand a long
learning curve (12,13). Thus, resection trainers are useful,
since a good surgical result primarily depends on the
surgical technique and the quality of its implementation.

In the past, various resection models have been
developed and presented. Most training models were
virtual training simulators, which were investigated in a
number of different studies (6). Our aim was to describe,
for the first time, a novel, low cost, non-virtual trainer
for TURP and to report its preliminary evaluation as a
teaching tool for residents in urology.

Materials and Methods

Prostate resection trainer

Dr K. Forke’s resection trainer (LS 10-2/S) is a mobile
device, consisting of several plastic components, for the
resection of a synthetically manufactured prostate model
(training prostate) using standard endoscopic equipment.
Thus, this resection trainer is not a virtual simulator.
The trainer consists of a penis simulator, featuring a
urethra, a specifically constructed device for the insertion
of a different training prostate, a bladder chamber
and a simulated suprapubic access, as well as optional
intermittent or continuous-flow irrigation (Figure 1). It
offers the opportunity of using either monopolar or
bipolar power. Currently, two different training prostates
are being offered: the media capsule type LSG, without

Figure 1. Dr K. Forke’s prostate resection trainer (LS 10-2/S,
SAMED GmbH, Dresden, Germany). 1, acrylic glass bladder
chamber; 2, quick-acting clamping device for a training prostate;
3, suprapubic access; 4, penis simulator; 5, resectoscope; 6,
quick-acting clamping device removed from the trainer and
inserted with a training prostate LSA; 7, training prostate LSA
removed from the clamping device; 8, training prostate LSA after
resection without the metal cover and partly removed from the
plastic–styrofoam capsule

Figure 2. Training prostate type LSA. (A) The unprepaired
training prostate, like a ‘tin of tuna’, which can be stored
vacuum-packed. (B) The prepaired training prostate with the
prostatic capsule consisting of a plastic–styrofoam mix and the
blanked out urethra after removal of the metal cover

anatomical structures, and the LSA [Figures 1 (inset 7)
and 2], with anatomical structures (prostatic capsule and
seminal colliculus, each consisting of a plastic–styrofoam
mix). The synthetic prostatic tissue in the capsule is a
mixture of different organic components.

Study design

Eight anatomical capsules (LSA) were resected. The exer-
cises were executed using four anatomical capsules/day
over 2 successive days. Two capsules of the LSG type (non-
anatomical) were resected in advance for the purpose of
testing the handling of the resection trainer.

The resection of the capsules was performed by
a trainee (resident, without TURP experience) under
the instruction and observation of one supervisor
(experienced senior physician), in accordance with
systematic requirements. The goal was a symmetrical,
consistent resection result down to the prostatic capsule.
This should be achieved by: (a) the resection of the base
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Figure 4. Boxplot comparing the development of the resection speed in g/min (RS), the resection volume in g (RV) and the resection
time in min (RT) while using the prostate resection trainer (PRT) between training prostate LSA 1–4 and LSA 5–8. Error bars, 95%
CI

A

B

Figure 5. (A) Training prostate LSA 1 removed from anatomical
capsule following resection. Viewing direction is from the
bladder to the apex. The urethra is represented by the round
hole that is centrally located in the back, distal to the colliculus
seminalis. This was removed with the artificial capsule to help
display the model. The 6 o’clock position corresponds with
the completely resected median lobe. Overall, the resection
result of this first resected training prostate is irregular, with a
small resection volume (RV) of 5 g. Primary deficits were seen
in regard to the extent of the resection in the lateral lobes
and particularly the paracollicular area. Even a lesion of the
seminal colliculus occurred in the first LSA training prostate.
(B) Training prostate LSA 8 removed from anatomical capsule
following resection. Due to the initial guidance of the supervisor
throughout the training, the resident was able to independently
implement the instruments safely and orientate the equipment
in the three-dimensional space in the final training course.
Compared to LSA 1 (A), the resection result is more uniform and
symmetrical, with a nearly doubled resection volume (9 g). The
other measurements conform to (A). The ruler has been added
to the image to demonstrate the dimensions

declined from 72 ± 22 to 63 ± 27.5 min (!13%), the RV
increased from 17.8 ± 6.9 to 22.6 ± 11.9 g (+27%), but
both parameters are separately statistically insignificant
(Figure 7, Table 1).

Discussion

Dr Forke’s training device LS 10-2/S offers a practical
alternative to virtual simulators (6) because it provides
an opportunity for didactic training of the resection of
prostatic tissue in a 3D space and the opportunity to
experience it haptically through the use of synthetic
prostatic tissue. The resection trainer is ideally suited
for the purposes of surgical training and can be well
utilized to convey the systematic resection of tissue in
a 3D aqueous medium, to inexperienced surgeons using
standard instruments, based on the relevant anatomical
structures. The study has shown that only a few resection
capsules are necessary to improve the speed and volume of
the resection. Likewise, a more uniform, more systematic
and more safely implemented resection result can be
achieved by just a few hours of training. A requirement
for this is that the trainees are trained by an experienced
surgeon. The feeling experienced when cutting the
synthetic prostatic tissue of the anatomical capsules is
realistic and, in the aqueous medium, the resected tissue
behaves similarly to human tissue. However, the power
supply unit used requires a higher watt output for smooth
cutting than for human tissue (160–180 vs 140 W).

Due to the way the device is constructed, the irrigating
fluid drain valve of the bladder chamber was regularly
obstructed by resected material, which resulted in the
overflowing of the chamber and required the manual
flushing of the drain valve, thus interrupting the resection
process. In newer models of the device, this problem
was solved. Furthermore, it became apparent that the
movement of the resectoscope shaft towards retro-lateral
was restricted, due to limited movement of the penis
simulator. As a result, the prostatic capsule could not
be fully reached in these areas, which limited the
resection volume. This problem was also solved in the
newest model, according to the manufacturer’s statement.
Aditionally, in the latest model some modifications were
implemented to save irrigating fluid and to make the
cleaning of the trainer more convenient.

Copyright ! 2011 John Wiley & Sons, Ltd. Int J Med Robotics Comput Assist Surg (2011).
DOI: 10.1002/rcs



Bristol TURP Trainer 
Limbs & Things, UK 

-Ένα µέγεθος προστάτη 
-Απουσία αιµορραγίας 
-Μία χρήση 
-Χρήση κυρίως για επίδειξη εργαλείων 
-Απουσία quantifiable metrics 
 





TRUlase HoLEP Prostate 
TruCorp, Belfast 





Prostatic Hyperplasia Model for 
HoLEP 

Kansai Medical University, Osaka 





Ιστορική αναδροµή VR 

•  Ballaro et al., UCL 
§  Απουσία απτικής ανάδρασης 
§  Απουσία real-time αλληλεπίδρασης 

•  Kallstrom et al., University Hospital Linkoping 
§  Tactile feedback 
§  Bleeding simulation 
§  Preliminary construct validity data 

•  Sweet et al., UW 
 



University of Washington TURP Trainer 
METI/CAE SurgicalSIM  

+Ο πλέον µελετηµένος προσοµοιωτής 
+Συνεχής ανάπτυξη 
+Didactics/GUI/Logging/Feedback modules 
+Force-feedback 
+Subtask training modules 
+Validity studies 
+AHRQ-funded predictive validity ongoing study 

-Μη διαθέσιµος 





TURPSim 
VirtaMed, Switzerland (Simbionix collaboration) 

+UroSim platform 
+ThuLEP and HoLEP modules 
+Basic skills and full procedures 
+Quantifiable metrics 
+Dynamic scenarios 
+Customization 
 
-Κόστος 
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TURP basic skills  
First steps in trans-urethral urologic surgery 
 
 
 

Module description 
This module contains basic tasks which allow the trainee to acquire all the skills necessary to safely perform a 
complete TURP procedure. The TURP procedure is broken down into its various steps, visualization, bleeding, 
resection etc. A training curriculum provided by the module, relies on self practice in a safe environment until 
reaching the desired proficiency level. Learners gain experience in identifying the anatomical landmarks, 
cystoscopy, performing a safe resection, and in controlling bleeding. 

SimProctor™  educational  guidance 
Instructions on safe procedure performance are applied to the anatomical setting, incorporating best 
practices as defined by an expert panel, helping to learn the main behavioral rules during the procedure. The 
trainee is provided with tips and tricks to improve performance, ghost tools to demonstrate correct behavior. 
Videos to guide the trainee and various anatomical views are provided, such as an external and side view to 
help develop orientation and spacial awareness.  

Learning objectives  
 To develop knowledge of anatomy and landmarks. 
 To become proficient at using a resectoscope. 
 To become accustomed to the fulcrum effect and 30° angled scope. 
 To acquire depth perception and hand-eye coordination. 
 To master safe resection techniques. 
 To efficiently control and manage bleeding and complications. 

Instruments 
The module requires the endoscope delivered by VirtaMed.  

 

 
Highest realism

 J Photorealistic graphics
 J Bleedings & complications
 J Simbox robot for best in 

class tactile sensation

Customized training
 J Endless variety of di!erent 

training cases and 
pathologies available

 J SimProctor™ for guidance 
 J Live performance feedback 

and expert-defined scoring

Original instruments
 J Using original tools eases 

transfer of skills to the OR 
 J Resectoscope with working 

element for electrosurgery 
(active and passive)

 J 3 optics: 0°, 12°, 30°

Swiss engineering
 J Movable display cart with 

height-adjustable screen
 J Easy transportation 
 J 23‘‘ multi touch monitor

sales@virtamed.com

VirtaMed UroSim™ 
Virtual reality training simulator for urology



PelvicVision 
Melerit, Sweden 

 
 





Uro Trainer 
Karl Storz 

 



ing, have been integrated into the system
to optimize the instrument-related learning
effect (Fig. 3).

The unique ‘Patient creation module’ simu-
lates the morphology, the position, the size
and the number of tumors randomly, as ‘in
nature’. 

In this way, unique ‘virtual patients’ are
created. This greatly increases the success
of training, as each case is different.
Therefore, the trainee physician must con-
tinuously adapt to new situations (Fig 5). 

The integrated ‘session manager’ provides
a choice of micropapillary tumors, flat 
carcinomas in situ, as well as a ‘mixed
session’ offering a complete range of
macropathologic conditions. This gives the
trainee physician an unlimited choice of
new, realistic operating room situations.

To provide training on therapeutic 
measures, there is a choice between HF
resection and coagulation with various HF
resection loops, as well as laser applica-
tion (Fig. 6). 

There is even a beep sound integrated into
this system to check that the unit is acti-
vated, such as real units have.
Hemorrhages that occur during tumor
resection must be controlled properly by
the trainee physician by means of contact
coagulation, which, like the laser, is trig-
gered by a pedal. 

If hemorrhaging is overlooked or coagula-
tion is not performed properly, vision 
deteriorates due to the red coloration of
the irrigation liquid. To improve the situa-
tion, the trainee has to perform ‘virtual
rinsing’. Hemorrhages and any loss of
blood are realistically visualized. 

This system allows you to experience HF
resection on simulated tissue in a remark-
ably realistic manner. 
KARL STORZ has achieved this by means
of the patented Force Feedback System
[4.5) integrated into the resectoscope.
Here, the forces resulting from contact
with the bladder wall or resection are 
simulated and conveyed realistically to the
user via the instrument. 

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

57 1000 01 URO Trainer Set, hardware including controller set with
German-language operating system, including camera head;
not including software or resectoscope

57 1000 01U URO Trainer Set, hardware including controller set with
English-language operating system, including camera head;
not including software or resectoscope



CREST AMS/PVP Simulator 
Center for Research in Education and Simulation 

Technologies 
University of Minnesota 

+Αντίστοιχη πλατφόρµα ανάπτυξης µε UW 
Trainer 

+Greenlight Simulation 
+Basic skills, subtasks, full procedure 
+Metrics, feedback 
 
-Κόστος 
 
 





HoLEP Simulator 
Lumenis, Israel 





TUR-P 

Validation 



Simulator Face Content Constru
ct 

Criterion 

METI/CAE Surgical SIM (UW) Y Y Y Y 

VirtaMed TURPSim (Simbionix) Y Y Y N 

CREST AMS/PVP Greenlight Y Y Y N 

UroTrainer (Karl Storz) N N N N 

PelvicVision  (Melerit) Y Y Y N 

Bristol TURP Trainer (Limbs & 
Things) 

Y Y Y N 

Dr. Forke’s resection trainer (Samed) N N N N 



Percutaneous access 

 
Ex vivo biological bench models 

High fidelity non-biological bench models 
VR 



Αιτιολόγηση 

•  11% ουρολόγων χρησιµοποιούν έτοιµη 
νεφροστοµία  

Bird et al., 2003 

•  Καλύτερα αποτελέσµατα (stone free rates) 
και λιγότερες επιπλοκές (access related) 
από ουρολόγους παρά ακτινολόγους 

Watterson et al., 2006 

•  Οι περισσότεροι νέοι ουρολόγοι ενδέχεται 
να µην εκπαιδευτούν ποτέ 



•  Porcine kidney in chicken carcass 
Hammond et al. 

•  Porcine kidney and ureter in silicone 
Strohmaier and Giese 

•  Porcine kidney in foam enclosure 
Earp et al. 



stone fragmentation follow. Rigid and flexible nephroscopy
with the aid of fluoroscopy are practiced. While the porcine
kidney is smaller than the human kidney, the anatomy is
remarkably similar. Thorough calicoscopy and pelvioscopy
are possible.

RESULTS

The described training model is quite effective for simulating
percutaneous nephrolithotomy. It is also simple to set up and
cost-effective. Each porcine kidney proved to be reusable for at
least 3 procedures by suturing closed the access wound, a task

that was easily accomplished by removing and then reinserting
the kidneys into the chicken carcasses. Anonymous evaluation
forms submitted by all training session participants revealed a
high degree of satisfaction with the effectiveness of this model
for the application of percutaneous renal access and nephro-
lithotomy techniques. All participants rated the laboratory
practicum as a valuable experience that was worthwhile in
furthering their comfort level with the equipment and tech-
niques described, and unique in providing an opportunity to
practice technical skills repeatedly under faculty guidance
without having the “case taken away from them.”

DISCUSSION

Experience in the training laboratory provides a vital ad-
junct in resident surgical education in terms of decreasing
the learning curve for the acquisition of technical skills in a
controlled environment that allows the repetition of tasks or
even portions of tasks as well as a venue for hands-on train-
ing during which patient care can safely be considered of
secondary importance with respect to trainee experience.7–10

The ability to tailor the lesson to the needs of the individual
student is an educational advantage that is not available in
the operating room setting.3 The low stress environment of
the skills laboratory also provides a unique opportunity for
group technical training as well as rapport building with
multiple residents and attending staff in a collegial atmo-
sphere.5 Because at this laboratory some potential complica-
tions encountered in the operating room are not addressed,
our laboratory sessions are preceded by in-depth didactic
lessons, in which complications, including hemorrhage, and
their management are discussed.

Many professions rely on the concept of using skill repeti-
tion in a nonthreatening environment to minimize perfor-
mance error and maximize performance quality. Military and
commercial aviation training programs use complex flight
simulators to reproduce routine and emergency contingen-
cies on an ongoing basis to prepare pilots adequately for
workplace competency. The cornerstone of training competi-
tive athletes, musicians and actors is exhaustive repetition in
a practice setting under expert supervision to foster profi-
ciency in the performance of optimal technique.2–4 This lab-
oratory is 1 of 6 skills laboratories implemented in our resi-
dency program. In the first 2 laboratories basic and advanced
transurethral maneuvers are taught. Rigid and flexible cys-
toscopy, wire and stent placement, and simple object grasp-
ing and transfer are repetitively practiced in the first labo-
ratory. The second laboratory allows the resident to practice
transurethral resection of the prostate and bladder tumors
using original and novel models developed in our surgical
skills laboratory. The third practicum uses intact porcine
ureters and kidneys to practice flexible and rigid ureteros-
copy. The fourth laboratory is described and the last 2 teach
basic and advanced laparoscopy with the last representing a
live animal laboratory.

CONCLUSION

Our percutaneous nephrolithotomy laboratory model is an
effective means of skills acquisition for a complex endouro-
logical procedure. Patient care can safely be of secondary
importance with respect to trainee experience in a low stress
environment that provides an opportunity for supervised,
repetitive performance of essential technical skills.

REFERENCES

1. Wanzel, K. R., Matsumoto, E. D., Hamstra, S. J. and Anastakis,
D. J.: Teaching technical skills: training on a simple, inexpen-
sive, and portable model. Plast Reconstr Surg, 109: 258, 2002

2. Edison, M. I., Horgan, S. and Helton, W. S.: Using small-group
workshops to improve surgical residents’ technical skills. Acad
Med, 76: 557, 2001

FIG. 1. A, laboratory model setup with fluoroscopy in place. B,
porcine kidney placed within chicken carcass and puncture needle
placement for renal access.

FIG. 2. Nephrostomy tract dilation. A, with fascial dilator. B, with
balloon dilator.

FIG. 3. A, nephroscope sheath placement. B, nephroscope
insertion.

SURGICAL SKILLS LABORATORY 1951

kidneys together with the ureters are used as a training
model for percutaneous renal procedures. The collecting
system can be opened and filled with calculi of di!erent
sizes and compositions for training percutaneous neph-
rolithotomy. It is closed again using a running water-
tight suture. The ureter is intubated with a ureteral
catheter (5 F). Using a rectangular mould, a base is
founded with liquid silicone. After solidifying, the kid-
neys together with the ureters are positioned on this base
(Fig. 1). Then, liquid silicone is pored onto the kidneys.
As a result, the kidneys are completely embedded in
silicone. Solidifying of the silicone gel takes about 3 h.
The end of the ureteral catheter stays free to be filled
with water to create hydronephrosis (Fig. 2). The model
should be kept cool and can be used for about 1 week.

Working with the model

The kidney can be imaged using an ultrasound probe
(Fig. 3). The collecting system is punctured with an 18
gauge needle through one of the calyces. Fluid can be

aspirated and contrast medium injected under fluoro-
scopic control to verify the accurate placement of the
needle (Fig. 4). A guide wire is directed through the
needle and placed in the renal pelvis or the ureter. After
removal of the needle the tract can be dilated using
coaxial dilators. After dilation of the tract, an Amplatz
nephrostomy sheath is placed over the last dilator. The
pyeloscope is now introduced through the Amplatz
sheath allowing for retrieval of the stone and its
extraction or disintegration using auxiliary instruments
(e.g. forceps, basket, intracorporeal lithotripter) (Figs. 5,

Fig. 1 Kidneys positioned on the silicone base of the model

Fig. 2 External view of the model with ureteral catheters for
creating hydronephrosis

Fig. 3 Ultrasound image of the porcine kidney embedded in silicon

Fig. 4 Antegrade pyelogram of the porcine kidney. Contrast
medium injected through the puncture needle

192
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DC

FIG. 3. Dilation of working channel. (A) Floppy-tip J guidewire is passed into renal pelvis and ureter. (B) Dilation with plas-
tic and metal dilators. (C) Dilation by sequential use of metal coaxial dilator. (D) Placement of nephroscope sheath.



Percutaneous nephrolithotomy 
trainer 

Limbs & Things (Bristol, UK) 

 





Perc Trainer 
MediSkills Ltd (Edinburgh, UK) 



SUPPORT DOCUMENTS

Mediskills Perc Trainer – PT
- Kidney model for percutaneous access training

A unique feature of the kidney model is the ability to reproduce ultrasound and fluoroscopic features of
the human kidney. Re-use is limited, depending on the procedure practised; but the resealing material
allows repeated needle puncture in the collecting system. However once a tract has been dilated, use
is restricted to further tract dilation and endoscopic manoeuvres.

Mouse Over the Image to see more detail:

Available Support
Documents

General (4)

Perc Trainer (1)

Standard Scope Trainer (1)

Advanced Scope Trainer (1)

Select Language

English

Deutsche

Overview Applications Video 3D Support

Mediskills Limited | PO Box 1030 | Northampton | NN3 0DN | UK Copyright © 2011 | Medskills Limited

Home Products News Support Contact Video



PERC Mentor 
Simbionix (Israel) 

+Modules (Basic skills, Full procedure, 
Normal patient, Obese patient) 

+Metrics 
+Ανατοµικές παραλλαγές 
+Ρεαλισµός 
 
-Κόστος 





Misc procedures 



BOTOX application 
TolTech (Touch of Life Technologies) 



UroLift® Simulator 
Neotract UroSim for UroLift® 



The Igloo (full immersion) 



Distributed simulation 



Δεδοµένα διαθέσιµων µελετών 

•  Βοηθούν στην εκπαίδευση 
•  Βοηθούν στην ανάπτυξη δεξιοτήτων 
•  Προσφέρουν ασφάλεια/επαναληψιµότητα 
•  Προσφέρουν δυνατότητα γόνιµου λάθους 
•  Σηµαντικότερη βελτίωση οι περισσότερο 
άπειροι εκπαιδευόµενοι 



•  Εξατοµίκευση εκπαιδευτικής διαδικασίας 
•  Αποδοχή 
•  Παρακολούθηση προόδου/µετρήσιµα 

µεγέθη 
•  Feedback (αντικειµενικό, υποκειµενικό) 
•  Διάκριση/ανάπτυξη στρατηγικών 
•  Πολλαπλότητα σεναρίων 



Γιατί δεν πρέπει να τα θεωρούµε δεδοµένα 

•  Δείγµα µελετών (αριθµός, selection bias) 
•  Σχεδιασµός µελετών 
•  Πλαίσιο διενέργειας µελετών 
•  Hawthorne effect 
•  Αυθαιρεσία σε διάκριση οµάδων (novice, experts) 
•  Αυθαιρεσία στην επιλογή εξεταζόµενων 
παραγόντων 

•  Cut-off points/ Likert scales, ερµηνεία 
αποτελέσµατών 

•  Ανθρώπινος παράγοντας 



•  No consensus σε ορισµούς/τρόπους εκτίµησης 
χαρακτηριστικών προσοµοιωτών 

•  No consensus για το απαραίτητο validation 
•  No consensus για το ποιος κάνει το validation 
•  Μελέτες µεταφοράς δεξιοτήτων σε ασθενείς 

(υπόθεσης εργασίας για “µη εκπαιδευµένο 
group” δεν τις επιτρέπει) 

•  TNA (Training Needs Analysis) + TPD (Training 
Program Design) + TMS (Training Media 
Specification) 

•  Ενσωµάτωση 



Τι διδάσκει η εµπειρία από τα υπάρχοντα 
µοντέλα 

•  Σαφής ανάγκη αλλαγής στρατηγικής 
§ Εκπαίδευσης 
§ Παρακολούθησης προόδου 
§ Αξιολόγησης 

•  Θετικές ενδείξεις για τη χρήση 
προσοµοιωτών 

•  Προσπάθεια περιορισµού µειονεκτηµάτων 
µελετών 

•  Σαφής ανάγκη για προτύπωση διαδικασιών 
 



Curricula integration 

•  TNA + TPD + TMS = Implementation 
•  Specialists + Residents + Educationalists 

+ Industrial designers 

•  Assessment? 
•  Accreditation and certification? 
 



Ευχαριστώ για την προσοχή σας 


