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Surgical skills are required by a variety of health‘care professionals. These
procedures range from simple wound closure to highly complex therapeutic methods.
The traditional model of surgical training hinges on ‘learning by doing’. As real
patients are involved at every stage in this process, there is growing pressure for the
training process to be transparent, for it to be ensured by objective measures, and for
alternatives to patients-based training to be used wherever possible. Computer technol-
ogy is advancing rapidly, and many simulations are available. It is time to consider
- that simulations for surgical skills must be used within the learning environment.
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Development of Medical Training System Using Haptic-Texture

Nobuhiko Tamura, Norimichi TsuMura, Yoichi Miyake, Masahiro TANABE, AKira YAMatra

Abstract :

A training system for central venous injection is proposed. Central venous injection is a par: »f fenirz wem s Jatheter
(CVC) placement. In the CVC placement first. the needle is inserted to the vein. Then cathetrr = passed 2re g 12e needle.
During the insertion of the needle. pneumothorax and damages to the vein should be avoided Iz proposed rzz= g system. we
can virtually perform the injection to the human which is visually and haptically rendered. The 3 D structure of =_mzn Hody
was reconstructed from CT images using surface rendering technique. Using stereoscopic glasses the ife size€ vistua. human
is displayed. Calculation method of haptic texure which defines the hardness at human surface = proposed. We realized virtual
palpation by using haptic texture. Measurement method of the parameter used in haptic texture model is also proposed.
PHANTOM haptic device is used for recording and reproducing the sense of touch to cancel out the error each other. We also

applied the calculation method of haptic texture to medical training system for the lumber puncture.

Key words :

Virtual reality, Medical training system, Haptic texture, Central venous injection. Lumber puncture, PHANToM
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Figure 2. Training system for central venous injection
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Figure 6.Haptic texture of breast
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Figure 10. Haptic texture of the waist

YOMMERRTEF I AF Y vy KT O—FE
THENYT -9 ¥ TDONTT 4 7 RAEDPRE
INTWE B EOFEhseL, NTF4 7 R2BIT
5UTNT 1 DBRIE, CGIIBYAEREDT F
DYV LD RBBLTELEVW)ZENTELS.
FRLTRELINT T4y 7 - T2 RAF¥EE
HRCZRTEETHY, NEMASHAIKELT
BorlENr<wyrrishs, CGORHIZBY
T%, bi—directional texture function (BTF)" &
WAKBIXTRELLZBRANT T4 97 - TR
Fx EHPOBREEHY), ThE—KIIHIH T —
T AT X BE—-DOWEBH IO EE SRR
BTHEIN-OTHL0IIx L, B - 885
MELEHSEWEINZERTOT 7 AF+HTH
5, BTFIZ& Y, CCHkzr A TREWEOHEK
LD BECHHATIZEDTEEL 2o TV 5,
2% EIIBITS CCHEDOBERNY) 7
TAERBRTBHESN, AEHDIFLIHERTS
CGHMOEBELBU LB ERTAHRTEED
HTHKRIELS, CGEHADNT T 4 7 XA5H~OE
LAIHAMHEES N,

SRR
EB T Pro THWEBERE (RERERE)
ZRHT B

Xk

D mHEE FEE#EZ MMERI VTS L LFH
Yalal—¥OREE. VREE 1 (1) 7277 2002
Tie Hy, Jaydev P. Desai : A biomechanical model of the
liver for reality-based haptic feedback. Proc. MICCAI
2003, 75-82, 2003.

Ichiro Sakuma, Yosuke Nishimura, Chee Kong Chui et

2)

3)
al: In vitro Measurement of Mechanical Properties of
Liver Tissue under Compression and Elongation Using
a New Test Piece Holding Method with Surgical Glue.
Proc. International Symposium on Surgery Simulation
and Soft Tissue Modeling, 284-292. 2003.

PHRRF, KBEZE, LHTE  FREZELHVLE
BARYORFIBT 2N EREONME, E5E#
MBE 2002-94, 37-40, 2003

Minsky, M.D.R. : Computational Haptics : The Sandpa-
per System for Synthesizing Texutre for a Force-Feed-
back Display. PhD thesis, MIT, 1995

Morgenbesser, HB. : Force Shading for Haptic Shape

4)

5)

6)
Perception in Haptic Virtual Environments. M. Eng.
Thesis, MIT, 1995.

Diego C. Ruspini. Krasimir Kolarov and Oussama
Khatib: The Haptic Display of Complex Graphical En-
vironments, Proc. SIGGRAPH 345-352, 1997.

Kristin J. Dana, Bram van Ginneken, Shree K. Nayar et

7)

8)
al. : Reflectance and Texture of Real World Surfaces.
ACM TOG, 15(1): 1-34 1999.

37



FREPEHECO (THHE (BE5HE) ] 2B LABERRE “e5V 707547 fERORA 367

B34 2006, 37(6): 367~375

W

HERTERETO [TT8EE (BAGEHE) ] 2Lk
RS ‘e T7ur S 0" fERORAA

A oEA |\ BB db Hgx1s
HT & A% TF EZE RBE B A
H P BEZER oA B R ZRE F Rau
B O EEE KB Bee2is BOfR PR e
,:éf\ & 53 ?-{3*2,15 f& EB g —.%2,16 {e‘, o ﬂj‘ e ¥2,17
J‘:t gg &*2,18 m ﬁ; 2*2,19 N

P& : PR 16 FEHAOHFEMEBKTESE TR, ORI KERBCHROBERFEEERBUANEY -2
b, BETnYS LR, REPERLZE,REHE > TW5. EESBHE» OBEKHEORRERESTENT
WaY, HERBTREORRCLEBOREZELH Y, BEFERIBS TEZV. bhbhil, COREEE
DI>THHTHEELE, FROWERABTOERICDHAD, TORBOEFICEHLXE TRETER, X hAGNEHA
BRIt l, FMLFMEMRIET N TR SAMERERAL. COTOYSLABRERBRTOT IS S LDER
L, FVARTERCESL, VO TREBRFHBOEORM EANLEDB S LBFENS.

F—7—F BERWE, HERE THEE ELEYBHERT), THABRORMEL, ¥HHM L FME
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Health, Labour and Welfare in the New Postgraduate Clinical Training System

Clinical training programs play an extremely important role in the new postgraduate clinical training system in-
troduced in 2004 because facilities for clinical training now include various health-related institutions in addition to the
university hospitals and special hospitals for clinical training used in the previous system. Although educational goals
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develop a “model program” to supplement the objectives indicated by the learning goals with more specific objectives.
These supplementary objectives can be modified by individual institutions. We hope that this “model program”’ contrib-
utes to the development of objectives for each institution and helps improve the quality of the postgraduate training sys-

tem in Japan.

Key words: postgraduate clinical training, educational goals, attitudinal objectives (established by the Ministry of
Health, Labour and Welfare), supplement to the attitudinal objectives, learning, strategies and evaluation
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