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Robot assisted THA surgery using gauge based registration
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Abstract

In orthopedics, hip arthroplasty is the operation that replaces damaged hip joint to artificial joint. In hip
arthroplasty, quite better result can be achieved if robot is applied to machine cavity in bone, especially when

cementless stem is used. So several kinds of robots were introduced for hip arthroplasty, but they used MRI,

CT Scan, vision analysis and real time tracking of bone position for registration of robot. To overcome

shortage of conventional robot surgery, gauge based registration method was proposed and small robot was
designed. In this method, small robot is mounted on femur, and its position is determined by gauge

registration method. Operation procedure was performed on model femur and result was analyzed. This

robotic hip surgery system is expected to more adaptable in operation room.
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Fig. 1 Operation procedure
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Fig. 3 Shaped model femur
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Table.1 Alignment error
2= B Hh
AotA AR LA t1.6° 2.9°
£ 0.9 m 2.1 mn
JATHA Fu g t2.6° 4.1°
Al et t 0.9 m 1.4 mm
Aot +1.0° /°
(o - AlelAl ) 1 0.0 nm / wmm
Angle of torsion 2.2} + 2.8° 3.5°

422 JEgT 2%t

e oAt: dEEn dFTed F Al
e wae Wl dFRd Ao BHY FFO
2 Ae solrbed 2aw 48 nAt 1Y
5 oate 2487 s, bEd 2duEel
AFed FUE AYsy 1 D 23U
e Foe 4w, 39 2 stge] gl 2ol
A weld WA FA4e stun. 2de

Table.2 9} 7t}
Table.2 Fitness Error

H A et e shek

3= 0.12 mmo) 3} | 0.20 mm©] &} | 0.29 mmo] 8k

-484-

5 2 &

B dApdde A4 Feddd A AolA
RAPL o4 AdFund FEYYS Aldstn
olo] Aggg £2¥AF AP FEREE s
Atk Agd WHE NEY FAY FE T
g4 2ol FPste AoE HA FeH
Aol 4A dAE & ok BY 2L dEHI
Hasts Ao Ay Alag FHo] 7HEst
Aok e AxES 2y dEEel & A&
st AES FPsiglon A3E A A

g kel HuE A
1.

o] dFE KAIST 2 Human-friendly Welfare
Robot System Engineering Research Center 2 #] € ¢l
o FAHAF

i

rot

Ipe

0

(1) J. Pransky, 1998, “ Surgeons’ realizations

of ROBODOC” , Industrial Robot Vol.25 No.Z,
pp.105~108.

(2)Lee E H, Yoon Y S, Park Y B., 2000,
“ Study of surgical robot regisiration
method using block gauge” , Proceedings of

the first International Workshop on Human-
friendly Welfare Robotic Systems, KAIST
(3)Y.S. Yoon, J.J.Lee, 2001, D.S. Kwon, A.J.
Hodgson, T. Oxland, “ Accurate femoral canal
shaping in total hip arthroplasty using a
mini-robot” , Proceedings of ICRA
(4) Hochul Shin, Youngbae Park, Yongsan Yoon,
Dongsoo Kwon, Jungjoo Lee, Chunghee Won,
2001, “ Development of Hip Joint Replacement
Surgery Robot for Gauge based Registration” ,
Proceedings of the 2nd International
Workshop on Human-friendly Welfare Robotic
Systems, KAIST



