(s 951D Cliiod dieS” almo
Qe Cay (Swojy pgle SRS

“ﬂﬂA }‘Q‘L‘!‘ -Y b)tﬁ-ﬂ:’ -‘ 5)35

T aaylall ot silae ool goge aebls < osly (sage 033l
Oyl 0 Co o Cu (S pale oKl ¢ g gmmiils Dlados anLS )

Ol e i Sy g s Sy (S pele olRisle ( Sipl e 0aSiils icuodlu Sledlbsl (6 ,Li8 05,5 Lokl Y

008>

rd

P ades Cubly dalgs odis] aad 2 sl byl > one ),.»L» (8o Cusbly 039y ey (sla g5l 0§y
yobodns A lgr i lilew dos g (MBI LY 4 090l il o iigel Capn )l ookl ( S )3 (silme Cunbly 5,18
5 oo sacusn wile (g5 B slacusgizme cul p ogdle iy )8 oslialsyge (2jgal sladia JI (gl 53 aitane
Ooigel 3 (silome cudly i Ban b dllie oyl cplpls ol 0313 Ggu I3l cpl 5l oolatul 4 1) Lo dabase (blts Cunges

] 045 quu’l W‘J"@K u.d\)o OLA@.’M n

o]

2 o Cadly 5,08 L e po aadole SVl olad ) 5 48l siopllas (5950 adllas S e shmgfy ol 141 (g
Wb S L YA ole QUL B Y e ujlo (Lo o3l 5 5 (S5 Cadgime (g (il Sl plaasiie el
L3,8 )18 )y 0,90 SCOPUS, GoOgle scholar, PubMed (slaolSl eYlie bl jskaioa

sl o 30005 (b (Bl 5 B33 Shisel 53 lsl cllze gjbre cusbly &8 sl L5 Alie SA gl sldaidly
D)l B S g (B0l (Bgr e planstie Wil (S cladd >

1y e 59 22 e 0L ollse sl Sl il g ppdgbllasil o gjluosund Lo S 2l L (53lome Capnbly 15 oS Ao
cdle (ligel LS o Uas (ialS 5 e85 (liil g S5 5 i (bjsel ol 45 am3 00 slon 4y ool 5 Sloj Cadgima (00,

29 4855 0300 ol 31 gl )3 d98ien dvog )3l ol gl sLlje 4 axg b g (Bl

Boione &yl (Swijy pgle oA (gl mid gl  oolod

Silwdnnd ¢y g0l (5jlre Cupnbly :Lad jlgulS

doddo

Ol e sac (aipad o Ladae GBI cus 58 5o
50l o (6350 555 Cpal 31 soliical 40 1y Lo Ladasns

(V) ol
S sl FselS 5 (e (3558 Sy (5l cadly

S e (g5lae caally 855 4 waa slag sl
Y K B B vy JRC A I RUIVE b g v SOV |
osbs Wl g Ghlan lae 5 (BIAS glacys gane
soliiiuls s go i) sl sladiia 3 g5l 5o paliis

aiile g 530l slacus suas ainas W58 13

4y Sy (Sl ool BRI (g3l Ul (Jlowd wigd B UL i > Sy (S il B 1 ghamo kkans g3 (0 3T
sheykhotayefeh@gmail.com : g w1l Gy (g3



@ Ol)Se g 0315 (g0

Sl 58 80558 el y Ol T 3 ks s o

QR
Ul s5las cundls € wilouls olis (ilide clallas
bl @l e Glamndie (55 el 5o ()8
e b g3 4 glalllne Bubs el gie s ilaidl
ca s (Olame cally 4 a0 ik alasl Y Sla
38 Gl se LS wlalasl (halS 5 5550 B sel
oidsal sl 35e Db DIl Glatean 1, o 5
ore msSawsnl 5 aba gl 20Y slac,le
L plhlSan 5 VLS dalllas 5o Gaiaean (¥) au S
Ol lias 3l (a3l 5 gamdn e S (S
OIS sl 1) el (asma o (5550l ISl Glass
S Sode 5 8o lal38) el (pinas g s g sl
1y ss8 sLlye ¥ oy allien 5o (1) 5 sk o Lok
S PENG) RV BV L S PR - S ¥ Sy O
S (5958 Om ool b il 59 o saeuwb B
5 aas Gl A ol wilgs e 18058 T Lo
29 3 5 (V) ol il s i oLl 3
S ol ol 288 Al ¥ oyt a5 oS (slaallle
OB 5y 3ol 53 (1158 sLalre (s5lame cuadly
i @) O amillhe Glan a e s dea)
Ll 5o (i Sl (i) smal 5 (055 salt slac Lge

ol g5 e G 5 (A) wuls 8 LS (gl

1 Syed Haque
2 Gal

3 Foreman

4 Jenson

Sl Cudl e lanastio 590] 50 (65l Cundly (i

Cud gaae O9d slaw (595 5 S LL OLIba aladl
S Laase b slan 4 ol 5 G 5 Sl
3 il 331 B e Gaiaad 5 sy paadS el
s ssibony JBlaa a1 Ol selHLS (a g, Ll b
(8-Y) aas (EalK 1, S (B gel e o5l culg e
VR-2 5 so9bse VR-1 1 ls s g VR g 65 40
OloolS (da L5t VR Sl saliinl b .oda 500
LLs,l Computer Generated «gaadw Gislaidadn b
Las 50 MolS €€ wi€ o Guliwal Lol S o L1535
B0k 5 58150 () s gl s s (gt
@l sin lapiun 5 Jsare 5105, sladll,
S u g e 51 50 8l ) s Suls slapiiw
VR (ol o ol 5548 pmimds 500 5 55 las
saliial 53018 5 B4ty lASESS Bl g skt
sl Gid el s 580k 551 sl (Kae 5 S 0
G355 Gl ol (g (soldand | il
N8 el S bauae S Hu ) OIS JelS Hsb 4
Ol 2Ol Lo 1) (sl oS GlhaslS o as
onlaidai o claslKi s aile Sl glalajuin
slacs, sl 5 suliiel b il 5y oo Lo Suils 5 (5 e
S (555 o3 sadiuad sl s Jold oS Jasdisy
Sy Ou oo oS sl eSS 5 Lasaly (IS 5 el
oo LasS sae o 1) 5slS slagealy alius w)ls

Gy Sy (S eale s (o 9omuiold Oldod diseS dle



@ Ol)Se g 0315 (g0

sl 5 st cily Soite 5 oLl pean oYl Ity
S A Gures i S pola aalllae 311, Calias
Bia by pe oVEe 5 @88 O o, e
5 ad GALE Ly dlEs A colg,e wwa S
() US) w58 S 5108 ey saas 00

ol 9 Ol iy 9e

solaln G55l e sl 5SE Gilae il
(VE-9) (uSausnil 5 (oSl (alha 5o K25
o (V) asSwssing (Vo) St
S G st (V7)) Sl (aloa (V) (S S
5 (Y1) aS (Yo .¥E) (653558 3uoe o b v B (YY)
(7)) ptiy (V- ¥4) sl (YA YY) alame | 3
! oo PSLS slajluans oyl (YY) Glie 508
CardioOp- Hlewdwd Jlor)sicds ayls sgay e
G HolE LK S anl QB ol Jae S Heart
sty oS oa pus ol §usSss 5 oSon (Gid sy
o Selstnn (bl (SaaSwl Gsa b B
Geob 3 Wil e 4S adl e g Sl sieals (3lewel ]
5 Sae bl (Bhgel Loy sadpyss Word Wide
PreOp aicwe (YY) oS S OB plasa (S
Slwdnd & ((Immersion Medical  USA
@olas cually 5 Al mdycdllasl Sigmoidoscopy
do o aiile lell uSlee Cpdia aliu Gl Lol
orese Job s sadialasl Gloh (oS pnS (S se

Slestands o Gio el WS e o 1) QS gl oS a

Sl Cudl e lanastio 590] 50 (65l Cundly (i

L Obsamdils ol aiaed 5 (el (la SIS
OBdel LSk 4 oA (A il e ge 5 a0 (RalS
Lo 5ol Gl sadip e (sbilse G aa 8 L (V) w s
oidsel 59 solae cually (BB Gt 4 B pls wual
pdlop (Al cull e Glaadis

LX)

O o9 oS ol isallss (55550 dalllas S (BA 55 0ol
ol cuadly w5 L bl e sniioly YR ol
Oo% bl culle Glawadis (ihgel o
oLl B Y- Gusle (plel a3l Ho g (S cusgaas
WEs L Hebieds ad 38K LI a0 YVA Lusle
Scopus, Google Scholar, PubMed (slaslSily
38 5K 18 ey g0

LU, wo s ool dalllas 51 z50a 5 050 Llae
09 @olae cuadly 0,8 S SV ua 5 Saa b
ooiose 1 bl @allie Glawadis (3]
Jolin < Lo bua slasy S o¥WEe 5 wiugs suls I3
Dentists, Physicians, Surgeons, Psychologists, )
L Las ye < SYEe o fad olam) wia s 1ls ,(Nurses
wallas 5 woss Lo Bua glass S 5 Lhassy daa
S A

OB 55y Bad 4 a5 b Il o YlEe satiua (o551 55
Training, Virtual Reality, ) sY cuulie glas3lsaalS
0510l 83050l LK 3 L fsad oA (Simulation

Ve b llee o Saags o8 S o) e salea

Gy Sy (S eale s (o 9omuiold Oldod diseS dle



@ Ol)Se g 0315 (g0

slaclge (Jiis (soSanaal 5 S 0 Gl sadils
an] @ diya Lo Taas € B8 K 1, ol <&
woad S Sbgadsly (Gl s e gdhe oS uala K<
pla oo wlewss 1) (shlae uae 5o o SUS Loy,
Jao st puidpalaiel b (a3ly Slaw bowssa
Plsaisls 5 yig Slieds o Slae Gl Hu 5 WS
coadly (£F) Wlawagidgel (Fuw (hgs 4 4S W5l
€ b ol W ol doa 5o il
el e dV GaSals Gidsel 53 @ Ol O ahea )
Ko ST (sladae (oo 539218 (slac s das 55 0l )
Sy 6oy ol Sbiyl Giisel sl et
Sae S hlod s golwssbel Glay slassis
355 (ol elwag wile il SUbA col
Lot odia olhlan b uosass b S plase 5o ol L
sladluans | nal (80,68 ,0) s S s sl 3ase 5 o8
3 S8 soliiauls )y go (55l () sel Lo SSLS
(Ol Slass Slasdand) Ladladnds opl 5 (S ol
S5 abnl (S35 b el Sl S S ol
edale Sou g Lagols o GLISAly slaguly <
cuadly 5 Al Slednd (E1) aas e ol
(NGT) S5l aw ol slasl 6l (VR) hlas
V0 Y 1t N ) I USRS OO [RPNTL L Y
ool fate (S abisl 5 Jelad (s iy ilanl
(£V) il oo NGT

OIS Jacylada i) gal

Sl Cudl e lanastio 590] 50 (65l Cundly (i

IS o sla) dulae 5o e SBB s s Olae cuadly
olal58) (SIslhd ok adia 5 cus oolee 5 oL
J= oI, MIST VR Training sladad (Y¢) .aas oo
ol Glon sl i S gl (5l clis 5 6810
(Yo) wdlbipe ol 5 Galed Sl (s 5Suly basae Sy 50
ol 2biol sl clie da ohSy (hlae aadly
3B 4 ssos 5 U8 o] cusdle a5 olala
03l (Kae S 5l SB s 3 uSla 5 Jae
Onges (VAT waly wle (i SS oolee w0
sl L S ol ol oludnd
L € ol SSsss ol sl doeupsie
an g OISl GolS 4 T Ha s a 5o sladeleston
A8 o |y e 8 iy 5 b gie ly slacs e
ouis gy €l g5lwans HoloAnatomy (Y4)
oSBT GBosel akast (Sddy Glsaails (355l
S0 s bl oF 5l soliienl b oS 5 st o suliiaal s
(60) asdipe 5850 O slapiuusn 5 Lag &)
1l g 055 90

3 003l slaaal 5 ol Suay w as b
S0 Ok asdiee JAS) doa Gl He S s
b JSde ol Ja gl glolasain Sludud
O M gl sl a SLSs ol aadly
Obsaaals o 5 sl L aS (Y ,6Y) adl go diya
L ool cunl g Glide laghs, b wwls o

L ooals elal Lo aley) s cesad ololan

Gy Sy (S eale s (o 9omuiold Oldod diseS dle



@ Ol)Se g 0315 (g0

S o s o8 o5k @ibu 4 el ], b sadsls
S ow B aas e 1y Ol gl 58 5 was oo (suasd
s S sualie |y ua LK ali LIS Ll
L obsadsls o€ ol olas sadalas) slau
Lol U 5 wuSie ob S of 5 solitul
(0V) aslee (ol 58) 0 53l 5 shads

S8 sLadda jales i ge

st s Qlawadis

Olawadio (idgel Lo B (MBI (gilae cuadly
G ol O GusS palnd b oS wabie pdsen
Sels Gliael o Slae 5 il Hu pdggn poeadio
o bod (halK b 4y g cusste 5 i bl
slasladns (08 0A) agd o 5Ske ol
RA haalis osgn L punde sgn oo SS6S
ol sl clag Slo y SBokA B, S S
ol asas Wl e e glacslee 5 ok
ol 555 5 e SAILOR el siees
Y sl SEl Suesbl gladue Jlelas 5 55 5slS
sadigiludnd buas S ulayl L oS ol gun
2 bl ual wile LRA (ifids Jalye 4 oliices
Ofiaad aas o 1) 808 5 (O oS Es (O s5
LRA Lifiie S5slsw  slaswy  SAILOR
Wleaiad b ol (g3isly wile oS o (5l
oual dla e Job 5o (pines was e 1) Guoe 5 b

L Sobed 5,300 5 gaas soliial (u S

Sl Cudl e lanastio 590] 50 (65l Cundly (i

Jae o Shol obls 5 Lle  slaooles
Sl sadeull 5 cl gH 90 el GEE M
Soo s 9Slae s Gel ae glaclge (a8
(Sl slassSails oul by (EA) s po ol
ol oSk gl b ool lae S B S o (25
cuadly wpd oolge ol wse el &l S WS
SIS 83 Lo S el a8 S ) G ol
slagisgel 4 cand glosae sbilye 5 foml sud 55l
81358 5550 9 ool buae S slasl s 5 ayls i
FA%e Oirsel 5 By GhlsEl sel (BIA) Sl
cualdly il slacgas 51 (00 18) ssdipe ba (hals
3 S5« el DentSim - 1K 5 0lass o ghlae
el (aBly a0 b S glagsluans
ol il 5 olae sLdd ulaol as Sosolews
OISl ol aus 5800 03 4 lans Gluss 5 Glas 5 suk
09 (0F=0Y) was e a1, a0k @il 5 5 (ual
Sl Llnl ol 4 sumenl wasala) sl
&iels 5 (08) was o (A wmjyu 00 By (iygel cpa
35 5 wsdes wans Yo B Gidsel pley uals
L aies Cuas Jae o € ShselL€ olulis
Siosel Lo € a3 (00) uS e Sl
i abia Lo i S I saliils s e O S0l
JEa g2 G)sel (s sl gs calu woya
sgan € (ghlae cuadly ladisa Koo ) (01) L

«< Den,Ltd 45 S,003 solitiloyse cud das S

Gy Sy (S eale s (o 9omuiold Oldod diseS dle



Ol)Se g 0315 (g0

Soo aallas Lo guines () widloye RA (i)l
Shos s Gide] 1 Olae cuadly Sludas
Dlal S oS € o e |y JSsll pume Sb o
5 Sy gy dbl Jold S o g 5o cwbie
o 8l s glae B lio SHu finad 5 cuwlic Gac
() als oo Oos0 ola L3 Jsbo

OIS 330095 0B 9e

sl oo ol Ay ilae  cuasly
G Al glaiia s G eabanly, slaesy
Olasl Sae goludand (SHudl oty Glsails
slacsles Giisel O slagasly gals glas
9 b s 98 O slac)lge daw s 5 (V) (ol
pesants plaihlas boossan (SSs 5o ool
o9 Olulidil g, (idsel sl 32 (S8 Sl ol ey
@lelid (S80Sl (hlay bdse e oL
s oLl LagT (3158 Jalse 5 gty (slasaite

(\=1¢)

Sl Cudl e lanastio 590] 50 (65l Cundly (i

Sosot bl cuwsy ) slaalsl olulual B aas o
Ol 4 gans ¥ LgSe cie s 5 ookl b g5bs
Sl b s (gassss Ko os SAILOR b
OEDs 5 (Saddy obsadils sls «s,laS Lippincott
ool slas,ash culy) e sadsnlal
oS sanal Hladand Ko S aau e olis SAILOR
(V1) ol Crasl bl 59 @5l oS 5 (i sel (sl
bt 1o Olae ually o Bae (6050 Sl
cegene S ppaiph ol suddl,l glikis
L ooblan puae Gl 4 by gusd slasals
o slaal, KUl 8 (gubasud ) suldinl
lolas LSS diladan (i) sel sl 5 s Kl
Ciaad (1)) ol sudesliinl odsgn (lawmais
1o ol il 5y (e Sladnd (55800 wllbe
L € S (done hibie odisgn 59 GByse!
Golatnd & a5 Sl Jae S ) salinn
Sob 5 lase Fooe Alasw 5 o0 5l
oolal € wide (B, S S il hune ouac

G ooabe 5 @il S e GlselLE B osas e

Gy Sy (S eale s (o 9omuiold Oldod diseS dle



@ Ol)Se g 0315 (g0

Sl Cudl e lanastio 590] 50 (65l Cundly (i

[ Scholar= YY7 .+ PubMed=YYAY Scopus= af\v ]

.

[ (NZWY+) S yutio @¥lie Bl ]
[ (NZVFY) Lo ye i dllio VOVA 3, 5 Yo lgic o)y ]
[ (N=5A) Laspo e dlio VY3, 5 &Vlio JolS 018s o)z ]
[ (N=5A) ol o Sl <Yl ]

9o 5B Al Y s

Ol ol wlsaly plas 1, aull clakuss o
o3l 5 33 5 sie oidsel Bl VR S S ol
idlags cudl e OselLlE Hu a Ak 5 =iy
0 ool ) Glols sl b s b s
cusl Gosrs Gdlig ol Glamdie (i)l
OISl 5 oo el 4a s ase paudse O
S I8 S i 5ol

&L sl

b ailie a,lal 40 Spea (g5 ol o

N ) sy bty ‘_)2")‘ < UK A . .:3;

\YlﬂA }t’.l‘% -Y D)st -‘ b),ﬁ

S5 Ao 9 Sy
siilag cudlye Glaadis (33560 Ho VR I saliiol
cnally ol Qals ol @i sl gladle o
opdydllaadl ceudigladind baae S olaal b g5l
L olas oo o2 G20 Lb oI aladl ISl (el
2l s slan a5 Sle) cuagaae G
ool 5 (il Ginl8l 1, VR mde ol 51 olidas
2 e (S (ol S8 (adds 5 b))
Gl 55 5 smeasa 5 (oS soSely walel

Gy Sy (S eale s (o 9omuiold Oldod diseS dle



@ Ol)Se g 0315 (g0

References

1.

Hettinger LJ, Haas MW. Virtual and
adaptive environments: Applications,
implications, and human performance
issues: CRC Press; 2003.

Jenson CE, Forsyth DM. Virtual reality
simulation: using three-dimensional
technology to teach nursing students.
CIN: Computers, Informatics, Nursing.
2012;30(6):312-8.

Haque S, Srinivasan S. A meta-analysis
of the training effectiveness of virtual
reality surgical simulators. IEEE
Transactions on Information
Technology in Biomedicine.
2006;10(1):51-8.

Steinberg AD, Bashook PG, Drummond
J, Ashrafi S, Zefran M. Assessment of
faculty perception of content validity of
Periosim®©, a haptic-3D virtual reality
dental training simulator. Journal of
Dental Education. 2007;71(12):1574-
82.

Simpson RL. The virtual reality
revolution: Technology changes nursing
education. Nursing Management.
2002;33(9):14.

Gal GB, Weiss EI, Gafni N, Ziv A.
Preliminary assessment of faculty and
student perception of a haptic virtual
reality simulator for training dental
manual dexterity. Journal of dental
education. 2011;75(4):496-504.
Foreman N. Virtual reality in
psychology. Themes in Science and
Technology Education. 2010;2(1-
2):225-52.

McGrath JL, Taekman JM, Dev P,
Danforth DR, Mohan D, Kman N, et al.
Using virtual reality simulation
environments to assess competence for
emergency medicine learners.

Sl Cudl e lanastio 590] 50 (65l Cundly (i

10.

11.

12.

13.

14.

Academic Emergency Medicine.
2018;25(2):186-95.

Gor M, McCloy R, Stone R, Smith A.
Virtual reality laparoscopic simulator
for assessment in gynaecology. Bjog:
An International Journal of Obstetrics
& Gynaecology. 2003;110(2):181-7.
Kothari SN, Kaplan BJ, DeMaria EJ,
Broderick TJ, Merrell RC. Training in
laparoscopic suturing skills using a new
computer-based virtual reality simulator
(MIST-VR) provides results
comparable to those with an established
pelvic trainer system. Journal of
laparoendoscopic & advanced surgical
techniques. 2002;12(3):167-73.
Crochet P, Aggarwal R, Knight S,
Berdah S, Boubli L, Agostini A.
Development of an evidence-based
training program for laparoscopic
hysterectomy on a virtual reality
simulator. Surgical endoscopy.
2017;31(6):2474-82.

Yang C, Kalinitschenko U, Helmert JR,
Weitz J, Reissfelder C, Mees ST.
Transferability of laparoscopic skills
using the virtual reality simulator.
Surgical endoscopy. 2018:1-6.

Yamada S, Shimada M, Imura S,
Morine Y, Ikemoto T, Saito Y, et al.
Effective stepwise training and
procedure standardization for young
surgeons to perform laparoscopic left
hepatectomy. Surgical endoscopy.
2017;31(6):2623-9.

Bhushan S, Anandasabapathy S, Shukla
R. Use of Augmented Reality and
Virtual Reality Technologies in
Endoscopic Training. Clinical
Gastroenterology and Hepatology.
2018;16(11):1688-91.

A p Sy (S 3y pole DRID (o2 9omuli]d Ol dineS ale



@ Ol)Se g 0315 (g0

15.

16.

17.

18.

19.

20.

21.

22,

23.

Colt HG, Crawford SW, Galbraith 111
O. Virtual reality bronchoscopy
simulation: a revolution in procedural
training. Chest. 2001;120(4):1333-9.
Jacomides L, Ogan K, Cadeddu JA,
Pearle MS. Use of a virtual reality
simulator for ureteroscopy training. The
Journal of urology. 2004;171(1):320-3.
Pedowitz R. Virtual reality surgical
simulation for arthroscopy training. J
Med Educ Training. 2017;1:008.
Johnson AE, Roach CJ, Burns TC,
Rivera JC. Virtual Reality Simulator
Training for Shoulder Arthroscopy
Procedures. Journal of the American
College of Surgeons.
2017;225(4):5S185-S6.

Rahm S, Wieser K, Bauer DE, Waibel
FW, Meyer DC, Gerber C, et al.
Efficacy of standardized training on a
virtual reality simulator to advance knee
and shoulder arthroscopic motor skills.
BMC musculoskeletal disorders.
2018;19(1):150.

Pulijala Y, Ma M, Pears M, Peebles D,
Ayoub A. An innovative virtual reality
training tool for orthognathic surgery.
International journal of oral and
maxillofacial surgery. 2018;47(9):1199-
205.

Tuggy ML. Virtual reality flexible
sigmoidoscopy simulator training:
impact on resident performance. The
Journal of the American Board of
Family Practice. 1998;11(6):426-33.
Rosen JM, Long SA, McGrath DM,
Greer SE. Simulation in plastic surgery
training and education: the path
forward. Plastic and reconstructive
surgery. 2009;123(2):729-38.

Pfandler M, Lazarovici M, Stefan P,
Wucherer P, Weigl M. Virtual reality-

Sl Cudl e lanastio 590] 50 (65l Cundly (i

24,

25.

26.

217.

28.

29.

30.

based simulators for spine surgery: a
systematic review. The Spine Journal.
2017;17(9):1352-63.

Prystowsky JB, Regehr G, Rogers DA,
Loan JP, Hiemenz LL, Smith KM. A
virtual reality module for intravenous
catheter placement. The American
journal of surgery. 1999;177(2):171-5.
Wang Y, Guo S, Tamiya T, Hirata H,
Ishihara H, Yin X. A virtual-reality
simulator and force sensation combined
catheter operation training system and
its preliminary evaluation. The
International Journal of Medical
Robotics and Computer Assisted
Surgery. 2017;13(3):e1769.
Marescaux J, Clément J-M, Tassetti V,
Koehl C, Cotin S, Russier Y, et al.
Virtual reality applied to hepatic
surgery simulation: the next revolution.
Annals of surgery. 1998;228(5):627.
Robison RA, Liu CY, Apuzzo ML.
Man, mind, and machine: the past and
future of virtual reality simulation in
neurologic surgery. World
neurosurgery. 2011;76(5):419-30.
Alaraj A, Lemole MG, Finkle JH,
Yudkowsky R, Wallace A, Luciano C,
et al. Virtual reality training in
neurosurgery: review of current status
and future applications. Surgical
neurology international. 2011;2.
Vankipuram M, Kahol K, McLaren A,
Panchanathan S. A virtual reality
simulator for orthopedic basic skills: a
design and validation study. Journal of
biomedical informatics.
2010;43(5):661-8.

Bartlett J, Lawrence J, Stewart M,
Nakano N, Khanduja V. Does virtual
reality simulation have a role in training

A p Sy (S 3y pole DRID (o2 9omuli]d Ol dineS ale



Ol)Se g 0315 (g0

31.

32.

33.

34.

35.

36.

37.

38.

trauma and orthopaedic surgeons? Bone
Joint J. 2018;100(5):559-65.

Khalifa YM, Bogorad D, Gibson V,
Peifer J, Nussbaum J. Virtual reality in
ophthalmology training. Survey of
ophthalmology. 2006;51(3):259-73.
Neumann E, Mayer J, Russo Gl,
Amend B, Rausch S, Deininger S, et al.
Transurethral Resection of Bladder
Tumors: Next-generation Virtual
Reality Training for Surgeons.
European urology focus. 2018.
Reinhard Friedl M, editor Virtual reality
and 3D visualizations in heart surgery
education. The Heart surgery forum;
2002.

Datta V, Mandalia M, Mackay S, Darzi
A. The PreOp flexible sigmoidoscopy
trainer. Surgical Endoscopy And Other
Interventional Techniques.
2002;16(10):1459-63.

Gallagher A, McClure N, McGuigan J,
Crothers I, Browning J. Virtual reality
training in laparoscopic surgery: a
preliminary assessment of minimally
invasive surgical trainer virtual reality
(MIST VR). Endoscopy.
1999;31(04):310-3.

Aggarwal R, Ward J, Balasundaram |1,
Sains P, Athanasiou T, Darzi A.
Proving the effectiveness of virtual
reality simulation for training in
laparoscopic surgery. Annals of
surgery. 2007;246(5):771-9.

Pulijala Y, Ma M, Pears M, Peebles D,
Ayoub A. Effectiveness of immersive
virtual reality in surgical training—a
randomized control trial. Journal of
Oral and Maxillofacial Surgery.
2018;76(5):1065-72.

Neumann E, Mayer J, Amend B,
Rausch S, Deininger S, Harland N, et

Sl Cudl e lanastio 590] 50 (65l Cundly (i

39.

40.

41.

42.

43.

44,

45.

al. Turbt: Next-generation virtual reality
training for next-generation surgeons?
European Urology Supplements.
2018;17(2):e677.

Yokoi H, Chen J, Desai MM, Hung AJ.
Impact of Virtual Reality Simulator in
Training of Robotic Surgery. Robotics
in Genitourinary Surgery: Springer;
2018. p. 183-202.

Silva JN, Southworth M, Raptis C,
Silva J. Emerging applications of virtual
reality in cardiovascular medicine.
JACC: Basic to Translational Science.
2018;3(3):420-30.

Simpson RL. Welcome to the virtual
classroom: How technology is
transforming nursing education in the
21st century. Nursing Administration
Quarterly. 2003;27(1):83-6.

Chan W-Y, Tam H-H, editors. A
Virtual Clinical Learning Environment
for Nurse Training. Technology in
Education Innovative Solutions and
Practices: Third International
Conference, ICTE 2018, Hong Kong,
China, January 9-11, 2018, Revised
Selected Papers; 2018: Springer.
Kilmon CA, Brown L, Ghosh S,
Mikitiuk A. Immersive virtual reality
simulations in nursing education.
Nursing education perspectives.
2010;31(5):314-7.

Merril GL, Barker VL. Virtual reality
debuts in the teaching laboratory in
nursing. Journal of intravenous nursing:
the official publication of the
Intravenous Nurses Society.
1996;19(4):182-7.

Cant RP, Cooper SJ. Simulation-based
learning in nurse education: systematic
review. Journal of advanced nursing.
2010;66(1):3-15.

A p Sy (S 3y pole DRID (o2 9omuli]d Ol dineS ale



@ Ol)Se g 0315 (g0

46.

47.

48.

49.

50.

51.

52.

53.

54.

Bearnson CS, Wiker KM. Human
patient simulators: A new face in
baccalaureate nursing education at
Brigham Young University. Journal of
Nursing Education. 2005;44(9):421.
Choi K-S. Virtual Reality in Nursing:
Nasogastric Tube Placement Training
Simulator. Studies in health technology
and informatics. 2017;245:1298.-

Luck O, Reitemeier B, Scheuch K.
Testing of fine motor skills in dental
students. European Journal of Dental
Education. 2000;4(1):10-4.

Ziv A, Wolpe PR, Small SD, Glick S.
Simulation-based medical education: an
ethical imperative. Academic Medicine.
2003;78(8):783-8.

Ziv SDS, Paul Root Wolpe, Amitai.
Patient safety and simulation-based
medical education. Medical teacher.
2000;22(5):489-95.

Rees JS, Jenkins SM, James T,
Dummer P, Bryant S, Hayes S, et al. An
initial evaluation of virtual reality
simulation in teaching pre-clinical
operative dentistry in a UK setting. The
European journal of prosthodontics and
restorative dentistry. 2007;15(2):89-92.
Maggio M, Buchanan J, Berthold P,
Gottlieb R. Curriculum changes in
preclinical laboratory education with
virtual reality-based technology
training. J Dent Educ. 2005;69(1):160.
LeBlanc VR, Urbankova A, Hadavi F,
Lichtenthal RM. A preliminary study in
using virtual reality to train dental
students. Journal of dental education.
2004,68(3):378-83.

Maggio M, Buchanan J, Berthold P,
Gottlieb R. Virtual reality-based
technology (VRBT) training positively
enhances performance on preclinical

Sl Cudl e lanastio 590] 50 (65l Cundly (i

55.

56.

S57.

58.

59.

60.

61.

practical examinations. J Dent Educ.
2005;69(1):161.

Jasinevicius TR, Landers M, Nelson S,
Urbankova A. An evaluation of two
dental simulation systems: virtual
reality versus contemporary non-
computer-assisted. Journal of dental
education. 2004;68(11):1151-62.
Sohmura T, Hojo H, Nakajima M,
Wakabayashi K, Nagao M, lida S, et al.
Prototype of simulation of orthognathic
surgery using a virtual reality haptic
device. International journal of oral and
maxillofacial surgery. 2004;33(8):740-
50.

Gottlieb R, Lanning SK, Gunsolley JC,
Buchanan JA. Faculty impressions of
dental students’ performance with and
without virtual reality simulation.
Journal of dental education.
2011;75(11):1443-51.

Burt D. Virtual reality in anaesthesia.
British journal of anaesthesia.
1995;75(4):472-80.

Singh P, Kaur M, Trikha A. Virtual
reality in anesthesia “simulation”.
Anesthesia, essays and researches.
2012;6(2):134.

Bibin L, Lécuyer A, Burkhardt J-M,
Delbos A, Bonnet M, editors. SAILOR:
a 3-D medical simulator of loco-
regional anaesthesia based on desktop
virtual reality and pseudo-haptic
feedback. Proceedings of the 2008
ACM symposium on Virtual reality
software and technology; 2008: ACM.
Ullrich S, Fischer B, Ntouba A,
Valvoda JT, Prescher A, Kuhlen T, et
al. Subject-based regional anaesthesia
simulator combining image processing
and virtual reality. Bildverarbeitung fir

A p Sy (S 3y pole DRID (o2 9omuli]d Ol dineS ale



@ Ol)Se g 0315 (g0

62.

63.

64.

65.

66.

die Medizin 2007: Springer; 2007. p.
202-6.

Grottke O, Ntouba A, Ullrich S, Liao
W, Fried E, Prescher A, et al. Virtual
reality-based simulator for training in
regional anaesthesia. British journal of
anaesthesia. 2009;103(4):594-600.
Correa CG, Machado Madam, Ranzini
E, Tori R, Nunes FdLS. Virtual Reality
simulator for dental anesthesia training
in the inferior alveolar nerve block.
Journal of Applied Oral Science.
2017;25(4):357-66.

Riva G. Virtual reality in
psychotherapy. Cyberpsychology &
behavior. 2005;8(3):220-30.

Liebert MA, Riva G. Virtual reality in
psychotherapy. 2015.

Chan CL, Ngai EK, Leung PK, Wong
S. Effect of the adapted virtual reality
cognitive training program among
Chinese older adults with chronic
schizophrenia: a pilot study.
International Journal of Geriatric
Psychiatry: A journal of the psychiatry
of late life and allied sciences.
2010;25(6):643-9

Sl Cudl e lanastio 590] 50 (65l Cundly (i

A p Sy (S 3y pole DRID (o2 9omuli]d Ol dineS ale



Journal of Student Research Committee of Torbat Heydariyeh

University of Medical Sciences 2019, Volume 1, No.2:10-22. Original article

The Role of Virtual Reality in the Training of Health
Care Professionals: Systematic Review

Faezeh Mahdizadeh', Fatemeh Mahdizadeh', Mostafa Sheykhotayefeh®”

1. Student Research Committee, Torbat Heydariyeh University of Medical Sciences, Torbat Heydariyeh, Iran
2. Department of Health Information Technology, School of Allied Medical Sciences, Torbat Heydariyeh
University of Medical Sciences.
Corresponding author: sheykhotayefeh@gmail.com

Abstract

Background & Aim: New technologies, especially virtual reality, will have a
significant impact on health care in the next decade. The most common application of
virtual reality in medicine is its use for education. Today, for ethical and practical
reasons, patients cannot be directly used in many aspects of education, in addition to
significant limitations such as cost, time, and lack of environments, leading us to use
this tool. Therefore, this article aims to investigate the role of virtual reality in the
education of health care professionals.

Methods: This research is a systematic review study, in which all published articles
related to the application of virtual reality in the training of healthcare professionals,
without language restrictions, were considered from March 2000 until the end of
March 2018. Scopus, Scholar, PubMed databases were searched for articles.

Results: The results of 68 articles showed that virtual reality has many benefits in
training physicians and surgeons, nurses, dentists and other medical professions such
as anesthesiologists, psychiatrists and biiatrists.

Conclusion: Virtual reality creates a simulated, flexible and secure environment
enabling thousands of times of patient training without time limitation and injury,
which results in better and effective training, increased accuracy and reduced error in
trainees. Becomes health care. Due to the many benefits of this technology it is
recommended to use it in education.
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