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HaunHarowmn MMoaroToBneHHbIN OnNbITHBLINA
Xupypr HOBUYOK Xupypr

Gallagher et al. ,Virtual reality simulation for the operating room:
proficiency-based training as a paradigm shift in surgical skills training.”
Ann Surg. 2005 Feb;241(2):364-72.
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Camoe apPpeKkTnBHoe obyyeHune

Kakoebl ocobeHHOCMU U 803MOXHOCMU MeOUYUHCKUX CUMYAAYUL 8bICOKOU peaanucmuyHocmu,
Komopele r103807110m y4yumsca Haubonee aghgpekmusHo? (0630p 109 uccnedosaHuti, ¢ 1969 no 2003,

34 200q)

1. ObpaTtHana cBA3b (47%)

2. [llocTtosaHHaA npaKkTuKka (39%)

3. WHTerpauma B nporpammy obyyeHma (25%) J J ... meanumHckan cumynaumsa

4. PasnunuHble YpoBHM cnoxKHocTU (14%) Heobxoauma ans
apPpekTBHOro o6pasoBaHun .

5. MHorouncneHHsble ctpaternm obydenms (10%)

6. [lNepepaya pazHoobpasma KanHUYecKoro onbiTa (10%) 99 CUMyNALMA AONOAHAET

7. KoHTponupyemas cpena — ownbku gonyctmumsl (9%) MeAULMHCKOoe

8. MHanBMAyanmsauma obyyeHna- akTMBHoOe obyuyeHune (9%) Ob6pasoBaHue ...

9. JlocTuKeHune pesynbTaTa- YETKO chopMynnMpoBaHHbIe Lenn (6%)

10. encTBeHHOCTb cumynaTopa (3%)

Features and uses of high-fidelity medical simulations that lead to effective learning: a BEME systematic review.
Issenberg SB, McGaghie WC, Petrusa ER, Lee Gordon D, Scalese RJ.
Med Teach 2005 Jan;27(1):10-28. Review.
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BblCOKan peanCTUYHOCTb = HAMHOrO bonblle YemM NPOCTO
KpacuBble KAapTUHKMU

Logged in as Virtamed | Edituser | (G Logout...
r'a "Patient: Meniscactomy | | Operator: Mirtamed | Date: Wed, Aug 15, 2012,17:27 | Report Mo 104
| . »
SUMBARY TASKES

Taaching Simulation everview < @ Visualize required chackpoints =
@ Retiopatellar cartilage
O Recassus suprapatellaris

o o @ Fopliteus
TOLI H O Meniscus Cutting @ Trachlea

Optimal medial region 6% @ Postarior horn (lateral)

.. P @ Pars insermedia (lataral)
O rl peplen e H H bl e ealthy medial region a9 q;:elr;?:?;m:.‘{lateralf

Operation time 0148

Murrber of cuts 12 @ Posterior harn (medial)
@ Pars intermedia {medialy

rl a p a M eTp bl' Econoiny @ anterior horn {medialy

Hook distance dcm @ Fosterior cruciate

— . 0 Distal anterior cruciate

Ta K M e Ka K f P~ (L) LD =[O @ Preximal anterior cruciate =

Grasper distance Dem NN T
Ka L‘I eCTBO Punch distance 129 e [—l—

Shaver distance 0em

MoHOo
BOCMNPOU3BECTHU

pa3pes3a unu

Bpems
n p o Llleply p bl [Weniscus overview (Femural cuerview

|
1o u nocne npoueaypso!

3aMNunUCb BCEU
npoueaypbl
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Bo3amoxHoct SimProctor™

BHelHNI 0630p 1 BUPTYa/IbHbIE MHCTPYMEHTbI MOKAa3bIBAOT YYaLLMMCA KakK
AEeNCcTBOBAaTb HAaUYy4YLLIMM 06pa3oM: Kak AepKaTb MHCTPYMEHTbI, crnbaTtb
CyCTaB, BbINOJIHATb 3Tanbl Npoueaypbl U T.A.

—— - 3 ® Tasks
3 @ Visualize required checkpoints

@ Posterior horn (lateral)

@ Pars intermedia (lateral)

@ Anterior horn (lateral)

@ Posterior horn (medial)

@ Pars intermedia (medial)

@ Anterior horn (medial)

® Diagnostics

Femur Tibia
M Patella WACL
W PCl M Muscles

Meniscus Camera Bone Camera

(® Case information
Case name Guided Diagnostic II

Simulation time 01:38

Medial Posterior horn
S Visualize the posterior horn of
the medial meniscus
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VIRTAMED?
Mnatdpopma UniSim : MHOXKECTBO CMMYIATOPOB B OAHOM bﬂ
= RealSense™: paHTOMbI KONEHa, Naevya U Ta3a obecneymBatoT : [}
PEeaIMCTUYHYIO TAaKTUNbHYIO YYBCTBUTENBbHOCTb. .
L]
=  TaKTMAbHAA HaBUrauma Npu ucnonb3osaHmm UroSim™ / sos
@ u F
= [lpocToe nepekntveHne mexay pPasanyHbIMmU CUMYIATOPAMMU ;ﬂ;ﬂ
.
=  AfanTUpOBaHHbIE OPUTMHANbHbIE MHCTPYMEHTbI UCMONb3YIOTCA ANA =~ )
CO34aHUA CUMYIALUMOHHOIO onbiTa U ANna obneryeHms npouecca m .;\t |’
_ i
O3HAKOMNEHMA C HUMM. ;l "’d'
=  KaK 1 B peanbHOCTU, NCMNONb3YIOTCA Creaytowme NHCTPYMEHTDI: — 2
— 3 BUpTyanbHble Kamepbl: 0, 30° n 70, BKAoYaa Koneco Ana GpoKyCMpPOBKU .;_\d;. ﬂ
—  XUpyprndyecCkne MHCTPymMmeHTbl, TaKNe KakK KPHO4YOK, 3axXBaTbiBatoLine
LLXMLUbI, BbIKYCbIBalOWME LWNMLbI U LUENBEP 1
— BnycKHble 1 BbINYCKHblE KnanaHbl ANA yNpaBieHUA }XUAKOCTbIO m = ,,
— CroMKa-Tenexka, peryampyemas no BbicoTe '| -‘;‘\d . '3
. - E—
— KomnbtoTep Knacca Hi-End ¢ 23mmeTpoBbiM CEHCOPHBIM MOHUTOPOM N
—
1®,
{ bl
b=
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ArthroS™ Knee — Bannpgauus

Knee Surg Spons Traumatol Arthrose
DOL 1010700167014 28886

KNEE

Evaluation of a virtual-reality-based simulator using passive
haptic feedback for knee arthroscopy

Sandro F. Fucentese - Stefan Rahm -
Karl Wieser + Jonas Spillmann « Matthias Harders -
Peter P. Koch

Received: 11 July 200137 Accepted: 30 January 2014
@ Springer-Verlag Berlin Heidelberg 20014

Abstract

Purpose  The aim of this work is to determine face validity
and construct validity of a new virtual-reality-based simu-
lator for diagnostic and therapeutic knee arthroscopy,
Methods  The swudy tests a novel anthroscopic simulator
based on passive haptics, Sixty-cight participants were
grouped into novices, intermediates, and experts. All par-
ticipants completed two exercises, In onder o establish face
validity, all participants filled out a questionnaire con-
cerning different aspects of simulator realism, training
capacity, and different statements wsing a seven-point
Likert scale (range 1-7). Construct validity was tested by
companng vanous simulator metric values between nov-
ices and experts.

Results Face validity could be established: overall real-
ism was rated with a mean value of 5.5 points. Global

ol BV Thoailolamasd

o= 0001, ok less time o complete the diagnostic tour
(2 min 49 5 vs, 3 min 32 5, p = 0.027), and had a shorer
camera path length (186 vs. 246 cm, p = 0.006).
Conclusion  The simulator achieved high scores in lerms
of realism. It was regarded as a useful training tool, which
is also capable of differentiating between varying levels of
arthroscopic experience. Nevertheless, further improve-
ments of the simulator especially in the field of therapeutic
arthroscopy are desirable. In general, the findings support
that virtwal-reality-based simulation using passive haptics
has the potential o complement conventional training of
knee arthroscopy skills.

Level of evidence 11,

Keywords  Education - Simulation - Virtwal reality - Knee
arthroscopy - Orthopaedic surgery - Passive haptics

VirtaMed 2014



VIRTAMED®

ArthroS ™ Knee - Bannpaums

OueHKa HOBOro BUPTYaJIbHOro CUMYNATOPA ANA aPTPOCKONUU KONIEHHOro CyCcTaBa
Fucentese, Rahm et al., KSSTA, Jan 2014
Lensb:

*  OUueHWUTb OYEBUAHYIO N KOHCTPYKTHYIO Ba/IMAHOCTb CUMYNATOPA ANA apTPOCKOMNUU KONEHHOTO CyCTaBa
Arthroses™

MeTopabl:
" YyacTHUKM uccnegoBaHmaA: 12 onbITHbIX, 19 NpoaBUHYTLIX M 33 HAUYMHAOLWMX Ceunanuncra.

* [IpoTOKON UCCNeaoBaHMA: a) CTaHAAPTHOE BBeAEHUE, b) AMArHocTUKa ¢) yaaneHue nHopogHoro Tena, d)
YyacTMYHan 3KTomuMA BOKOBOro MeHucKa. MNocne npoueaypbl — 3aN0NHEHME aHKETbI KacaTe/IbHO YPOBHA
PEANNCTUYHOCTM U BO3MOXKHOCTU 0byYeHuUs.

=  [lony4yeHHble NnapameTpbl: Bpemsa, AAnHa NyTU NnepemeLLeHnA Kamepbl U UHCTPYMeEHTA.
Pe3ynbTartbl:

"  OnbITHblE Bpaun 6bIIM 3HAUUTENLHO BbICTPEE NPU BbINONHEHMM BCEX 3 3aaHWUN, MPU STOM NyTb
nepemMeLleHns Kamepbl NP ANArHOCTUKE U MEHMCKIKTOMMUU KOpoYe.

*  BHewHAs BaanagHocTb: Ob6was peaincTMyHoCTb bbina oueHeHa Ha 5,5, 06Lan BO3MOXKHOCTb 06y4eHuUn
- Ha 5,9 no 7 6anbHoM WKane Jinkepra.

3aKknouyeHue:

= ArthroS™ - 370 peanucTnyHas n AecTBeHHaA MeToAuMKa obyyeHun, KoTopas cnocobHa pas3nnyaTb
Nno/sib3oBaTesiell C pa3HbIM YPOBHEM HaBbIKOB apPTPOCKOMNMU U OMbITa.
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ArthroS™ Knee — Bannpauus

9¢dPeKTUBHOCTb 06YyUEHUA C MOMOLLbIO BUPTYA/IbHOr0 CUMYAATOPA apTPOCKONUMU
Ha KOJ1IeHHOM CyCTaBe npu y4aCctum onbiTHOINro HaCtTaBHUKa U 6e3 Hero

Reppenhagen et al., presented at ROSOMED 2013, publication pending

Lensb:

"  CpaBHUTb 3PPEKTUBHOCTb OOYYEHMA C MOMOLLbIO BUPTYa/IbHOTO CUMYNSTOPA apTPOCKONUM Ha
KOJIEHHOM CyCTaBe Npu y4acTUM ONbITHOrO HacTaBHMKa U 6e3 Hero

MeTopabl:

"  YYaCTHWKM UCCNeaoBaHUA: 22 HOBMYKA, KOTOpble BblnM NPOU3BO/ILHO pacnpeaeneHbl B rpynny c
ONbITHbIM HAaCTaBHUKOM UM 6e3 Hero

=  [1pOTOKON UCC/Ie0BaHMA: @) CTaHAapTHOe BBeAeHUe b) ncxoaHan oueHKa c) 5 HeenbHbIX
TPEHMPOBOYHbIX MOAYNEN C BO3PACTAIOLMM YPOBHEM C/IOXKHOCTU d) NTOroBas oLeHKa

"  [lo/ly4eHHble NapamMeTpbl NOKasaTenu CUMynaTopa (Bpemsa, AAnHa NyTU NepemMeLleHnsa Kamepbl 1
MHCTPYMEHTA); pe3ynbtaTbl ASSET Ans oLEeHKM HaBblKOB apTPOCKOMUMN.

Pe3ynbTartbl:

= O6e rpynnbl 3HAYMUTENBLHO YAYYLINAM PE3YNbTATbl NO NOKa3aTenam cumynsatopa mn ASSET.
"  He 3ameueHa pasHuLa B 3PPEKTUBHOCTN 0OyUeHNA mexay obenmu rpynnamu.
3aKknoyeHue:

= ArthroS™ - 370 3¢pPEKTUBHbIN MHCTPYMEHT A1 OCBOEHMS HaBbIKOB apTpPoCcKonmu. CamocTosATeNbHbIe
3aHATUA C CUMYNATOPOM TaKKe 3PPEKTUBHbI, KaK 1 3aHATUA C ONbITHbIM HACTAaBHUKOM.
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OueBugHaa BannagHocTb HystSim™

UccnepoBaHue Bajka n gp. nokasano, uro 6narogapa cumynaropy HystSim™
BO3MOXHO BbICOKOpeanncTtuuHoe n apdpektnsHoe obyueHmne ructepockonmm,
KOTOpOEe NoaxXoAuUT KaK OMNbITHbIM, TaK U HAYMHAKOLWMUM XUPYpPram.

Bajka et al. “Evaluation of a new virtual-reality training simulator for hysteroscopy”, Surgical Endoscopy 2008

Novices [n=36] Experts [n=26] Novices [n=36] Experts [n=26]
First impression HoH Fe Training of endoscopic tool _| [
Design 1 o e manipulation*
Torso (Mannequin) 1 o —— Training of camera navigation el e
Hysteroscope adaptation e HeH Training of hand dination el ey
Valve handiing effects - o o raining of hand-eye coordination
Navigation with hysteroscope A HH Training of spatial judgment e+ e
Haptic feedback o L
Movement with opics e ro Training of diagnostic hysteroscopy HA e
Deformation upon manipulation - — e Training of therapeutic hysteroscopy* o e
Bleeding e =6
Acoustics o —e— Training of complication management —o— —o—
Scene composition HH HeH Performance assessment of _| o —e—
Quality of simulated picture e e hysteroscopic procedures
Overall impression HoH HoH Overall training capacity™ e e
I I I I I I I I T T T T T T T T
t 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
HystSim Realism Training Capacity
(1-absolutely not realistic, 4-undecided, 7-absolutely realistic) (1-absolutely not useful, 4-undecided, 7-absolutely useful)
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NccnepoBaHMe BHELWHEN BannaAHOCTM moayna ana HystSim™
Essure®

PeannctnyHoCcTb moaynA

Training capacity Essure® module

Essure®
. ] .
frst impression hysteroscope handling= e
hysteroscope handling —e—
effect of opening and closing _ —o—| camera stabilization —e—
valves
hysteroscope manipulation— e orientation in cavity - e
simulation of uterine cavity —e—
ostia identification— e
catheter realism - —e—
befaor of cathetf,:siﬂgﬁ‘ —e— catheter manipulation— —e—
behavior of deployed implant— —e—
proper positioning of implants -1 —e—
image quality - e
_ _ general training of Essure |
= b e
general impression pl acement
I I I
1 2 3 4 5 ' ‘ '
1 2 3 4 5
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CpaBHEHME C XKMBOTHOU MOAENBIO

MccnepoBaHMe Nokasano, Yto cumynaTop HystSim™ no meHbluelr mepe He ycTynaet
«30/10TOMY CTaHAAPTY» MOAE/IM MOYEBOrO My3blPsA CBMHbU NPU 0OyYeHUM
rMCTEPOCKOMNYECKOM MUMOMIKTOMMUM, a TakKe obnagaeT A0NONHUTENbHbIM
NPenmMyLLecTBOM BOCMPOU3BOANMOCTU PE3yNbTaTOB U U3MEPEHUA.

Glazerman et al. “Preliminary Experience with Virtual Reality Simulation vs. Animal Model for Hysteroscopic
Myomectomy Training ”, The Journal of Minimally Invasive Gynecology November 2009

Pig bladder Virtual reality
T I

Camara handing =
Bleeding contigl -
Diagnostic Nyslenoscopy =
Operabowe hyslaroscopy

Variely of Irginng cases <1

Performance assossment =

(R
—a—
=y
!
by
Complication management = —t—
Bl
Obpective feechack = ——t
e

Owverall Irminng capacity

T T T T T T 1
1 2 3 4 5 1 2 3 4 5

Training Cap.ac‘-tg
{1 - not useful, 3 - undecided. 5 - very useful)
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Taknm obpasom

Y YBynyee meguumHckoro o6pasoBaHue He 3a KPOBbIO
N opraHamu, a 3a butamm n bantamu

Gorman PJ, Meier AH, Rawn C, Krummel TM
Am J Surg,180(5);335-355, 2000.
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Contact info
Stefan Tuchschmid Isabel Gauggel
CEO VirtaMed AG International Business Manager
Phone: +41 44 50096 90 Phone: +41 44 500 96 39
Mobile: +41 79 263 90 08 Mobile: +41 78 608 42 20
Email: tuchschmid@virtamed.com Email: gauggel@virtamed.com
VirtaMed AG VirtaMed AG
Rutistr. 12 Rutistr. 12
CH-8952 Schlieren CH-8952 Schlieren
Zurich, Switzerland Zurich, Switzerland
www.virtamed.com www.vVirtamed.com
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