JP 2005-505004 A 2005.2.17

(19) BFEHFEF(P) WARRBITFLEAN (1) S HBARES
15582005-505004
(P2005-505004A)
43 &xAB FERITE2RA17H(2005.2.17)
(51) Int.CL." Fl F—va—F (%)
GO9B 9/00 GO9B  9/00 Z 4C060
AG61B 1/00 A61B 1/00 300B 4C061
AG61B 17/00 A61B 17/00
AG61B 19/00 A61B 18/00 502
GO9B 19/24 GO9B 19/24 z
FEWHR AWE PREEWE A (220 B
@) HEEE 5E2003-533252 (P2003-533252) | (71) EEA 501179374
(86) (22) HEH FEI44E108 1H (2002.10. 1) E—Ay [ (AF4 AN TYE AVH
(85) BIFRSCIBIHE  ERIGHF4ALE (2004.4.1) ARYTA AZAFAVE) ViTw
(86) EREHEESES  PCT/GR2002/004436 K
87 HEAMES  ¥02003/030128 AEYAE ThvFR, FOALYE
87) EREAMA TR 15548 108 (2008. 4. 10) — Y — —, Zpwr O—F
(31) EAEIEERES 0123643.9 (BFHEL) F— AV EF ND2R
(32) ®5eH FRI3EI0H2H (2001. 10.2) (74) fREE A 100066692
(33) BRIETERE B[E (GB) HELT &I B
(74) fREE A 100072040
#HE+ &N =
(74) fREE A 100072822
£EHY: F B
(74) fREE A 100080263
#EL BHE TR
BEFIIHRS
(54) [FEADORF] NRBHREESE X I21—>a AOREEER
GHOO00 P
0000000000000000000000000 B e W
D000000000000000000000000 (e | [eer | | [l
Fr="od AT KOS ALY - /
O000000000000000000000000 | |fewer | || | pr—
AL D ARSLEALETL Y KEEDBLTX
0000000000000 00000000000 % o LY
AL TSON
0000000000000000000000000 “|7_L:]
f ENDBSE Ay
0000000000000000000000000 e —
0000000000000000000000000 ikl [#
0000000000000000000000000
e £ _
000000000000 ] p—
S AT 2L
CPNTGL
onmrr
(JE"/) ANPUT
OEIEE

SRV
DEHE




e R e [ [ A [
e e e e e e e A [
e e e e ) [ |
e e e e e ) e e e e e [ B s [ |

OoooOoooDoooDoo obOoo oo ooOooooooogoood
OoooOoocoOoocoooobhooooooooooooooOond

O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooogoo
OO o0gogog
O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo
OO oOgogo
O 0Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Oogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

OooOoooOo0ooDooogoooooogoog
OoooOoocooocooooooooooOoooad

OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
OooooogoQgogaoQg
OO0 oooogQgogaog
Oooo0oooOgogoao
OooooooQgogoao
OooooooQgogoao
OooooogQgogoaoQg
Oooooogogogaog
OO0 oooogogaog
Oooo0oooOoogoao
OooooooQgogoo
OoooooQgogoao
OoooooQgogoao
Ooooooggogaog
OoOoo0oooOooOoao
Oooo0oooQgogoao
OoooooQgogoao
OoooooQgogoao
OooooogQgogoao
Ooooooggogaog
OoOoooooOoogoao
Oooo0oooQgogoao
OoooooQgogoao
OoooooQgogoao
Oooooogogogoaog
Ooo0oooggogaog
OoOoooooOoogoao
OooooooQoogoao
OooooooQgogoao

O
O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Ooooooooogogogoao

O Ooooo
O Ooooo
O OooOooo

O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O

O

|

O 0Oood

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O Oooo

|

O

O O0ood

O O0ooo

O Oooo

(2)

O Oooo

O Oooo

O Oooo

O 0ooo

O O0ooo

O 0Oooo

O Oooo

O Oooo

JP 2005-505004 A 2005.

Oooooooodg
OoOoooooogod
OO0 ooooogod

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

O Ooogoo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Ooogo
O 0ooo
O 0Oooo
O Oooo
O Oooo

O Oooo

.17

OJ

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |
e e e e e ) e e e e e [ B s [ |
e e e e e e e e e s [ |
) R [ R e e [ A B [

O 0o oo
O Ooogo
O Ooogoo
O O oo

O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
OO oOgoo

O 0Ooo0ooo

O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo

O
O
O
O
OJ
O
O
O

O
O
O
O
O
O
O
O

O
O
O
O

O O0ooo

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O

oo ooooooQodg

O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Ooo
O o0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O o0ooo
O o0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O o0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Ooo

O
O
O
OJ
O
O
O
O
O
OJ

O
O
O
O
O
(]
O
O
O
O
(]
O

O 0Oooo

oo ooooooQgodg

O Oooo

OO0 oooooogdg

O Oooo

O oo oooogdg

O
O
O
O
O
O
O
O
O

O oOood

Ooocoooogoo

O O0ooo

Ooooooood

O O0ooo

oo ooooooQgodg

O Oooo

OO0 oooooogodg

O
O
O
O
O

O Oooo

Oooooooogdg

O Ooogo

OO0 ooooogdg

|

O oOood

Oooo0oooogoo

O O0ooo

O O0ooo

Oooooooodg

O Oooo

O Oooo

oo ooooooQgodg

)

O
O

O Oooo
O Oooo

O
O

O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

O Oooo
O

O
O

oo oooooogdg
OO0 oooooogdg

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OO0 ooooogdg

O 0ooo

Oooooooood

O O0ooo

Ooooooooodg

O 0Oooo

OO0 ooooooQgodg

O Oooo

oo oooooogodg

O Oooo

OO0 oooooogdg

JP 2005-505004 A 2005.

O Ooogoo

OO0 ooooogdg

O 0ooo

Oooooooood

O 0Oooo

Oooooooodg

O Oooo

oo ooooooQgodg

O Oooo

OO0 oooooogodg

O Oooo

OO0 oooooogdg

O Ooogo

OO0 ooooogdg

O 0ooo

OOoo0oooOod

O 0Oooo

OoOoo0ooooOodg

O Oooo

OoooooQgdg

O Oooo

Ooooooogdg

O Oooo

OoOooooogdg

.17

O Ooogo

OOooooogdg

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |

Ooooooogod
OO0 ooooogod
Ooooooood
OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoooooao
O O0Oo0ooooao
OO0Ooo0ooO0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0ooooao

OoOoooooooooooo oo oD oo oD oo oD oo0o obOhoo oo o oo oooooogoogao
Iy A Iy v

O 0Ooo0ooao

OoooooooooooooooooDoDooooooDooooooooooogod

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog

OooooooooQogooao
OoooooogooQgooao
OoooooogogQgooao
Oooooooggogoao
OO0 oDoDoooggogoao
Ooooooooogooao
Ooooooooogooao
OoooooogoQgooao

OooooooogoQooo
OoooooogoQgogooQg
OoooooogQgogoaoQg
Oo0oooooggogog
OO0 oDoooggogg
OoooooooOoogoo
OooooooogogoQoogoo
OoooooogoQogogoaoQg
OoooooogQgogooQg
OoooooogQgogog
OO0 oDooogQgogodg
OoooooooQooOgoo
OooooooogoQogogoo
OoooooogoQgogooQg
OoooooogQgogooQg
Oooooooggogog
OoooooooOooOon
OooooooogoOoogoo
OooooooogogQgogoo

Ooooooggoao
Oo0oooogoQgogao
OooooooQgoao
Ooo0oooogooQgoo
Ooo0oooogogQgoao
OooooogoQgoo
Oooooggoao
Oo0o0oogoQgogao
OooooooQgoao
Ooo0oooogoQgoo
OoooooogogQgoo
Ooo0oooogQgoo
Ooooooggogao
OooOoo0oooogoao
Ooo0ooooogooQgoao
Ooo0oooogoQgoo
Ooo0oooogogQgoo
OooooogQgoao
Oooooggogao
Oooo0oooogoao
Ooo0oooogoQgoo
Ooo0oooogoQgoo
OoooooogQgoo
Ooooooogogoao
Oo0oOoogQgogao
Oooooooogoo
Ooo0oooogooQgoao
OoooooogogQgoo
OoooooogogQgoao
OooooogQgoao
Oo0ooooogoQgogao

|

Oo0oooooogoQgg

OO0 oooooogogdg

Ooooooodgood

|

OoOoooooooodg

Ooooooooogogog

~
N
o/

Ooo0oooooogoQgog
Oo0oooooogogg

OO0 oooooogogdg

OoOoooooooOod

OoOoooooooodg

OoooooooogooQgog

OoOo0oooooogoQgog

OoooooogogaoQg
OooooogogaoQg
Oooooogogdg
OoOoo0ooooOod
Oooo0oooOooQgQd
OoooooogogoQg
OooooogogaoQg
OooooogogoQg
Oooooogogog
OoOoooooogoad
OooooooOoogoaQd
OooooooogogoQg
OooooogogoaoQg
OooooogogoQg
Oooooogogodg

Oo0oooooogoQgg

JP 2005-505004 A 2005.

OO0 oooooogogdg

Ooo0oooooooOod

OooooooooOodg

OoooooooogoQgodg

Ooo0oooooogooQgog

OOo0oooooogoQgg

OO0 oooooogogg

OoOo0oooooooOod

Oooooooooodg

OoooooooogooQgog

OO0 oooooogoQgog

OOo0oooooogogg

[
~

OO0 oooooogogdg

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |

OoOo0oooooo0QooooooUoo U UoDoDoDooUooUDoDoDoDoDoogggoDoDooogogaog
e e s e e e ) e s s Y [ |
Ooo0ooooooo o0 oo oooo0o o0 oo oD oo o0 oD oo oo oo oo oooogoogoo-g

OoooooooogoooOod
Ooooogooogogood

OoOooooood
OOoo0ooood
OOoo0ooood
OOoOo0ooood
O0Oo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
OO0OoO0o0oood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0ooood
O0Oo0ooood
OO0Ooo0Oo0oo0ood
Oo0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0oooodg
O0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Ooo0ooood
O0Oo0Oo0oood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Oo0ooood

O

oo ooooooogodg
oo ooooooogdg
OO0 ooooooogg
OO0 ooooooogdg
OO0 oo ooooogdg
Oooooooooogodg
oo ooooooogodg
oo ooooooogodg
OO0 ooooooogdg
OO0 ooooooogdg
oo oo oDoooogdg
Ooooooooogodg
oo ooooooogog
oo ooooooogodg
OO0 ooooooogdg
OO0 oooooogdg
Ooooooooood
Oooooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 ooooooogdg
Ooooooooood

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao

Ooo0ooooQodg

O
O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
(]
O
O
O
O
(]
O
O
O
O
O
O

Ooooooogdg

Ooooooogdg

OOooooogdg

O

Oooo0oogoood

O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo
O0Oo0oooo
O0Oo0Ooo0ooao
Oo0Ooo0ooao
OOoo0oooao
OoOoo0oooao
OoOoo0oooao
O0Oo0oooo

OOoo0oooOod

Ooo0oooQgodg

Ooooooogdg

Ooooooogdg

OOooooogdg

O

OoOooogoood

OOoo0oooOod

Ooo0ooooQgodg

%)

O
O

Oooooogdg

Ooooooogdg

OOooooogdg

OOoo0oooood

OOoo0oooOodg

OooooooQgodg

Oooooogdg

Ooooooogdg

JP 2005-505004 A 2005.

goao

O

Oooooogdg

O

OoOoo0ooooodg

O

OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogQgoao
Ooooooggogao
OooooooOgoOoao
OooooooQgoao
OoooooogoQgoao
OooooogogQgoao
Ooooooggogoao
OO0 ooooggogao

OOoo0oooOgodg

ooooooao

O

Ooooooogdg

O

Ooooooogdg

O

O Ooo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0ooooao

0

O

O

O

.17

10

20

30

40

50



Ooo0ooo0oooo o0 oo oDooo o0 o0 oD oD oo o oo oo ooooQgofg
I e s e e A s s [ |
e e e e s [
OO0 ooo 0o oooooUooUo0 oo ooDoggoooooooggdg
e A e e e e s e s [ s [
Oooooooooo0 oo ooooo0o o0 oo oooooooooooQgog

O 0Ooo0oooao
O 0Ooo0oooo
O Oooooao
O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao

O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
O O o0goo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Oogooo
O O o0gogaog
O Ooo0oono
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O OooOooo
O OooOooo
O Oogoo
O O0Oo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo

O 0Oooo Ooo0ooooQodg O 0Oooo
O Oooo

O Oooo
O Oooo

O Oooo

Ooooooogdg

O Oooo

Ooooooogdg

O Oooo

OOooooogdg

O 0Oood

Oooo0oogoood

OJ
O
O
O
O
O
OJ
O
O

O
O
(]
O
O
O
O

O

O 0Oooo

OOoo0oooOod

O 0Oooo

Ooo0oooQgodg

O Oooo

Ooooooogdg

O Oooo

Ooooooogdg

O
O
O
(]
O

O Oooo

OOooooogdg

O O0ood

OoOooogoood

O O0ooo

OOoo0oooOod

O Oooo

Ooo0ooooQgodg

(6)

O Oooo
O Oooo

Oooooogdg
Ooooooogdg

O
O

O
O

O Oooo

OOooooogdg

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

O 0ooo

OOoo0oooood

O O0ooo

OOoo0oooOodg

O 0Oooo

OooooooQgodg

O Oooo

Oooooogdg

O Oooo

Ooooooogdg

JP 2005-505004 A 2005.

O Ooogoo

Oooooogdg

O 0ooo

OoOoo0ooooodg

O 0Oooo

OOoo0oooOgodg

O Oooo

Ooooooogdg

O Oooo

Ooooooogdg

O Oooo

Ooooooogdg

O O ogo
O 0o oOo o
O 0o oOoo
O 0o oo
O Ooogo
O 0o oo
O O ogo

O Ooogo

OOooooogdg

O 0ooo

OOoo0oooOod

O 0Oooo

OoOoo0ooooOodg

O Oooo

OoooooQgdg

O Oooo

Ooooooogdg

O Oooo

O Ooo0ooooao
OO0Oo0ooooao

OJ

10

20

30



D)

Ooo0oOoao
/1)4
N71—KNyZ-a2=y bk (FFU) b= ina k)
/// azv b
SRR (ACU)7
=7 TRRE SRR 5 2 m%/
EAIv K 7 Ta— K8y
7 R
4 Q@
B EFIE] 7
l (j AR I
BEE 7 1 — K35y Tl -
. =
1BETEE
Ya3lb—%
FETZ o b
(scu)
AhEE
/4
ca
&
)

JP 2005-505004 A 2005.2.17



L T e T e T e T e B T T e T e O e Y e O e O s O e, T e, R e T e, IO e, T e O e R e O e O e T e T e T e T e T e T e

oooooooooooano

WO 03/030128 Al

(8)

{12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
Tnicrnational Burcau

{43) International Publication Date

(10) International Publication Number

WO 03/030128 Al

10 April 2003 (10.04.2003) PCT
{51) International Patent Classification”: G09B 23128
(21) Tnternational Application Number: PCT/GR02/04436

{22) International Filing Date: 1 October 2002 (01.10.2002)

(25) Filing Language: Einglish

(26) Publication Language: English

(30) Priority Data:
0123643.9 2 October 2001 (02.10.2001)  GB

(71) Applicant (for all designared Sraies except US):
KEYMED (MEDICAL AND INDUSTRIAL EQUIP-
MENT) LTD |GB/GB]; KeyMed Ilouse, Stock Road,
Southend-on-Sea, lissex $82 SQH (GRB).

{72) Taventors; and
{75) Inventors/Applicants (for US onlv): GRAY, Roger,
Leslie |GB/GB]. 189 Raphacl Drive, Shocburyness,

(74)

@1

Southend-on-Sea, Lissex $S3 9UR (GB). ROSS, lan,
Michael [(GB/GGB]: 48 Henry Drive, Leigh-on-Sea, lissex
889 3QF (GB). GREENGRASS, Stuart, Malcolm
[GB/GB]; "Mallards”, Common Road, Greal Wakering,
Essex S83 OAD (GB). WALLAKER, Daniel, Mark
|GB/GB]; 94 New Road, Great Wakering, lissex S$3 0AS
(GB).

Agents: DRAPER, Martyn, John ct al.; BOULT WADE
TENNANT, 70 Gray’s Inn Road, London WCIX 8BT
(GB).

Designated States (rational): AR, AG, AL, AM, AT, AU,
AZ.BA, BB, BG, BR, BY, BZ, CA, CIL.CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GII,
GM, HR, HU, ID, IL, IN, IS, JP, KLi, KG, KP, KR, KZ, LC,
LK. LR, LS, LI, LU, LV, MA, M2, MG, MK, MN, MW,
MX, M7, NO, N7, OM, PH, PT, PT, RO, RU, SD, SE, 8G,
SI, SK, SL, TJ, TM, IN, TR, TT, TZ, UA, UG, US, UZ,
VN, YU, ZA, ZM, ZW.

[Continued on next page]

{54) Title: METIIOD AND APPARATUS FOR SIMULATION OF AN ENDOSCOPY OPERATION

(57) Abstract: An apparatus for simulation of
an endoscopy operation. A dummy endoscope

’? (1) is inserted into a unit (2) which monitors
ALRCE SELDBACN EMT (5722) P ANGAATION the position of the dummy instrument and pro-
cavzezs oy vides force feedback to the instrument in ac-
wgso AT s ) 5 cordance with a stored soltware model. A vir-
S er sl B o — tal image simulating the view [rom (he en-
. aw  essomBly FrspBaX doscope is displayed.  Additional simulation
{a T CONTROLLER is provided of an external condition to the pa-
K4 PrE— tient body, for example patient orientation (8),
2erEcroR extemnal pressure applied (o the body (9), (10)
% and trans-illumination (11).
WEERTION TUBE
FELEDBACK CONTRIELER "z
N I £
NTER
S ATOR sl
on
V24
(oeer) e
s
5
£
osaLay
DEHOE

JP 2005-505004 A 2005.2.17



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

WO 03/030128

€))

AL |0 O

(84) Designated States (regionalj; ARIPO patent (GH, GM,

KL, LS, MW, MY, SD, SL, 87, 1%, UG, M, /W),
Tlurasian patent (AM, A7, BY. KG, K7, MD, RU, TJ, TM),
Buropean patent (AT, BE, BG, CII, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPI patent (B CL CM, GA, GN, GQ.
GW, ML, MR, NI, SN, T, TG).

Declaration under Rule 4.17;

of imventorship (Rule 4.17(iv)) for US only

Published:
—  with infernational search report

For two-letier codes and other abbreviations, refer io the "Guid-
ance Noles on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

JP 2005-505004 A 2005.2.17



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

25

30

35

(10)

WO 03/030128 PCT/GB02/04436

METHOD AND APPARATUS FOR SIMULATION OF AN ENDOSCOPY OPERATION

This invention relates to apparatus for use in
training an operator in the use of an endoscope system
comprising a dummy endoscope having an insertion tube;
a fixture defining a duct receiving in use the
insertion tube; sensor means responsive to
manipulation of the dummy endoscope to produce signals
representative of longitudinal and rotational movement
of the insertion tube relative to the fixture, and
simulaticn means responsive to the signals to generate
an operator viewable image simulating the image which
would be viewable using the endoscope when manipulated
in like manner during an endoscopic procedure wherein
the simulation means comprises tactile means operable
between the fixture and the insertion tube so as to
provide corresponding tactile feedback to the
operator. Such an apparatus will subsequently be
referred to as of the kind described.

An apparatus of the kind described is disclosed
in GB-A-2252656. This is used to provide an operator
with the experience of using a real endoscope by
simulating how it would feel when manipulated in a
particular way during a particular endoscopic
procedure. The operator can thus gain experience at
co-ordinating visual and tactile information during

the simulation.

The apparatus is capable of providing good basic
training to an unskilled operator. However,
procedures such as colonoscopy are highly skilled
operations in which the operator can encounter all
manner of conditions as the anatomy of the colon can
be very different from one patient to another. There
is therefore a need for a simulator which can provide

more sophisticated modelling of the endoscopy process

JP 2005-505004 A 2005.2.17
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to allow the simulator to be used to train more

experienced operators in more advanced techniques.

According to a first aspect of the present
invention an apparatus of the kind described is
provided with an operator interface allowing
simulation of an external condition of the patient
body while the dummy endoscope is being manipulated in

the fixture.

By allowing an external condition of the patient
body to be simulated during the internal simulation
process, the invention provides a degree of realism
not available in the prior art. The apparatus is
preferably for simulating an endoscopic process
carried out on an existing body orifice, rather than

an incision made in the body.

In one preferred aspect, the operator interface
is an input allowing the user to input information

relating to an external condition of the patient body.

This external condition may be, for example, the
orientation of the patient body. In colonoscopy, it
is normal for the colonoscopist to begin insertion of
the endoscope with the patient lying on his left side
{known as the left lateral position). Once the
endoscope reaches the splenic flexure, moving the
patient to the right lateral position rounds off the
splenic flexure allowing the endoscope to pass more
easily. 1Indeed, a skilled colcnoscopist may
frequently turn a patient between various positions if
he is experiencing difficulty inserting the endoscope
with the patient in a particular position. By
providing an interface allowing the user to input
information relating to the orientation of the patient
body, it is possible to mimic the effects of turning

JP 2005-505004 A 2005.2.17
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the patient and for the effects of this to be
displayed as the viewable image, as well as ensuring

that the tactile means reacts accordingly.

The input can take any form such as a keyboard or
mouse input. However, one way of providing greater
realism is for the input to be provided by the fixture
being rotatable with a sensor being provided to
determine the rotational orientation of the fixture.
The fixture may be designed to mimic the appearance of

a human torso.

In its simplest form, the simulation means may
assume that the cavity being probed is a fixed
structure which does not vary depending upon its
orientation. However, in the case of colonoscopy, the
shape of the colon varies greatly as the patient is
turned owing to the effects of gravity. Therefore,

for added realism, particularly in the case of

- colonoscopy, the simulation means is preferably

provided with means to vary the viewable image and the
tactile feedback to simulate the effects of gravity
depending upon the orientation of the body determined
from the operator interface. Thus, as the apparatus
simulates a patient being turned, the image that the
operator sees will vary as it would in practice and
the tactile feedback is adjusted accordingly.

Ideally, the viewable image will be a real time image
which is continuously updated to simulate the real
life situation of a patient being turned.

As an alternative or in addition to simulating
the orientation of the patient, the external condition
may be the deformation of the body caused by external
pressure. Because the colon is in part a very mobile
and elastic organ which can move in three dimensions

during colonoscopy, it is sometimes helpful for an
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operator to apply pressure from outside the abdomen to
restrict movement of the colon and endoscope and help
to guide its tip further into the colon. Also, finger
pressure is often used to confirm that the tip of the
endoscope has reached the caecum which generally
signifies that examination has been completed. By
simulating the deformation of the body caused by
external pressure, these conditions can be simulated.
As with the orientation of the patient, the input can
be any known input such as a keyboard or mouse. The
greatest realism is provided by the input being one or
more pressure pads which may be incorporated into an

anatomical model.

As an alternative or in addition to simulating an
input relating to an external condition, the operator
interface may instead allow the user to determine the
position of the dummy endoscope from a signal
simulating an external condition. This is intended to
simulate a condition known as trans-illumination.

This is a way of confirming that the endoscope has
proceeded as far as the caecum. This is done by
angulating the tip of the endoscope anterially which
should, if the endoscope is fully inserted into the
caecum, allow the light from the endoscope to
transilluminate the abdominal wall at the right iliac
fossa. This can be simulated if the operator
interface is a light arranged to simulate the
appearance of a light from the endoscope as it would
be seen in practice through the wall of the abdomen.
Again, the greatest realism is provided by the light
being seen through the wall of an atomical model.

The invention also extends to the method of

operating the apparatus as described above.

An example of the method an apparatus in

JP 2005-505004 A 2005.2.17
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accordance with the present invention will now be
described with reference to the accompanying drawings,

in which:

Figure 1 is a schematic diagram showing the
overall system layout;

Figure 2 is an underneath plan of the cover of
the main feedback unit showing only those components
which are new to the present invention;

Figure 3 is a cross-section through line III-III
in Fig. 2;

Figure 4 is an underneath perspective view of the
cover of the feedback unit shown in Fig. 2; and

Figure 5 is a top perspective view of the cover
of the feedback unit.

Most of the training apparatus is as described in
GB-A-2252656 and is now well known in the art.
Therefore, a further detailed description will not be

given here.

The apparatus consists of a dummy endoscope 1
having an insertion tube which is inserted into an
insertion tube feedback controller 2. The feedback
controller 2 has detectors to detect the linear and
angular position of the endoscope insertion tube, as
well as a mechanism for generating a force feedback on
the endcscope insertion tube under the control of
simulator control unit 3. The simulator control unit
3 monitors the signals from the insertion tube
feedback controller 2 to determine the position of the
endoscope with respect to a computer generator model
of a colon stored in its memory. This data is also
used to provide visual representation of the endoscope
within the colon which is displayed on display device
4 and which is coordinated with the force feedback to
the endoscope insertion tube. Signals are received

JP 2005-505004 A 2005.2.17
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from a control panel 5 and a pointer device 6 allowing

the user to interface with the system.

The endoscope 1 has an angulation feedback
controller 7 which in a real endoscope is a pair of
wheels which are connected via guide wires to the tip
of the endoscope. Rotation of the wheels changes the
orientation of the tip of the endoscope. In the
simulated endoscope, these wires are not connected to
the tip of the endoscope so that no physical movement
of the tip of the endoscope occurs. Instead, the
wires are connected to position detectors and to
feedback motors in angulation feedback controller 7,
such that simulated angular position of the endoscope
tip is detected by the simulator control unit and the
image displayed and the force feedback are generated

accordingly.

As described thus far, the apparatus is as
disclosed in GB-A-2252656. Further modifications to
the system may be provided. For example, there may be
a facility to simulate various instruments which are
inserted within the endoscope. This requires a dummy
instrument, a position detector, and a means of
representing the instrument visually in the software
model stored in the memory of the simulator control
unit 3. It is also possible to provide force feedback
to the instrument. Conventional endoscopes also have
a means of pumping air along the endoscope to inflate
a body cavity and a means to suck fluid from the body
cavity. Again, this can be simulated by appropriate
position detectors and feedback mechanisms on the
various endoscopes buttons which control these
functions, and again by making allowances for these

operations in the software.

The improvement provided by the present invention

JP 2005-505004 A 2005.2.17
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is to provide an operator interface allowing
simulation of an external condition of the patient’s
body.

This may, for example, take the form of one or
more of a rotation detector 8, a sigmoid loop pressure
pad 9, a right iliac fossa pressure pad 10, or a
trans-illumination assembly 11. These, together with
the insertion tube feedback controller 2 are housed in
a force feedback unit 12 which is shown in greater
detail in Figs. 2 to 5. It should be noted that these
figures show only the cover of the unit, and show only
those components which are new to the present
invention. In practice, all of the mechanisms to
detect the position of the dummy endoscope and to
provide force feedback to the endoscope will be

provided in this unit.

The rotation detector 8 may be provided by making
the entire casing of the main feedback unit rotatable
and by providing a detector to detect this rotational
movement and convey this information to the simulator
control unit 3. The software can re-orientate the
image accordingly. To provide more sophisticated
modelling, the software can simulate the effect of
gravity on the position of the colon. As an
alternative to the entire casing being rotatable, it
may be more convenient to provide a rotatable knob on
the casing which is turned by a user to simulate
turning the patient, or the rotation can be simulated

by keyboard or mouse operation.

The sigmoid loop pressure pad 9 and right iliac
fossa pressure pad 10 have similar construction, and
only the sigmoid loop pressure pad is described below.
The right iliac fossa pad 10 is considerably smaller
than the sigmoid locp pressure pad 9, but functions in

PCT/GB02/04436

JP 2005-505004 A 2005.2.17



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

25

30

35

a7

WO 03/030128 PCT/GB02/04436

the same way.

The covering of the sigmoid loop pressure pad 9
is a rubber skin 13 backed by a layer of foam so as to
simulate to a degree the actual skin/fat layer of the
patient. Directly below this “skin” is a plunger 14
which is designed to spread the load of the applied
force. The plunger is arranged to displace cne
element of a linear potentiometer 15 which is spring
loaded to return the plunger to its original position
when the force is removed. The potentiometer is
supported on a housing 16 which is supported via
spacers 17 on a support member 18 attached to the back

of the cover.

The pressure pad 13 is sized to simulate the area
of the abdomen directly over the sigmoid colon. When
the pad 13 is pressed, the simulator can determine
amount of pressure from the linear potentiometer 15
and can simulate the effect of this pressure on the
geometry of the sigmoid colon which will have the
effect in practice of reducing the amount of endoscope

looping.

The trans-illumination assembly 11 essentially
comprises an extra bright red LED 19 mounted in a
housing 20 and covered with a silicon sheet 21. This
is designed to simulate a known endoscopic technique
in which, once the caecal region has been reached, the
tip of the endoscope can be manoeuvred inte a position
in which the light emitted by the endoscope is visible
through the skin. This confirms to the operator that
the endoscope is in the desired position. Once the
software determines from the sensors for detecting
the position of the endoscope tip that the endoscope
is in the required position, the bright LED 11 can be
lit. The degree of illumination can be controlled

JP 2005-505004 A 2005.2.17
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depending upon the simulated proximity of the tip to
the colon wall and its position in relation to the

caecal region.

Although the casing has been shown having a cover
which is a flat plate, it is possible for this to be
designed so as to represent the human body. In this
case, the pads 9 and 10 and the trans-illumination
assembly 11 are placed in the appropriate position on
the simulated body.
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CLATIMS
1. An apparatus for use in training an operator in

the use of an endoscope system comprising a dummy
endoscope having an insertion tube; a fixture defining
a duct receiving in use the insertion tube; sensor
means responsive to manipulation of the dummy
endoscope to produce signals representative of
longitudinal and rotational movement of the insertion
tube relative to the fixture; and simulation means
responsive to the signals to generate an operator
viewable image simulating the image which would be
viewable using the endoscope when manipulated in like
manner during an endoscopic procedure wherein the
simulation means comprises tactile means operable
between the fixture and the insertion tube so as to
provide corresponding tactile feedback to the
operator, and an operator interface allowing
simulation of one or more external conditions of the
patient body while the dummy endoscope is being

manipulated in the fixture.

2. An apparatus according to claim 1, wherein the
operator interface is an input allowing the user to
input information relating to an external condition of
the patient body.

3. An apparatus according to claim 2, wherein the
external condition is the orientation of the patient
body.

4. An apparatus according to claim 3, wherein the
input is provided by the fixture being rotatable, a
sensor being provided to determine the rotational

orientation of the fixture.

5. An apparatus according to claim 3 or claim 4,

JP 2005-505004 A 2005.2.17
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- 11 -

wherein the fixture is designed to mimic the

appearance of a human torso.

6. An apparatus according to any one of claims 3 to
5, wherein the simulation means is provided with means
to vary the viewable image and the tactile feedback to
simulate the effects of gravity depending upon the
orientation of the body determined from the operator

interface.

7. An apparatus according to claim 2, wherein the
external condition is the deformation of the body
caused by external pressure.

8. An apparatus according to claim 7, wherein the
operator interface is provided by one or more pressure
pads.

9. An apparatus according to claim 1, wherein the
operator interface allows the user to determine the
position of the dummy endoscope from a signal

simulating an external condition.

10. BAn apparatus according to claim 9, wherein the
operator interface is a light arranged to simulate the
appearance of a light on the endoscope as it would be

seen in practice through the wall of the abdomen.

11. A method of simulating the use of an endoscope in
an apparatus according to any one of the preceding
claims, the method comprising detecting the
longitudinal and rotational position of the endoscope;
applying tactile feedback to the endoscope based on
the sensed position; generating a viewable image based
on the sensed position; and simulating an external

condition of the patient body.
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