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Computer Assisted Orthopaedic Surgery
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Computer Assisted Orthopaedic Surgery

1. B4 FE LI
2. BEDEEN
3. CAOSE X




BRENAEEIEEALGR?
B EBA 2 mET 55D

ISR LI NRDEEYEE DR < CHME (7 7)) 2 B RO EEF D —ERF T
o WH T BRE | B DOEIGE ZIEVHIT TS, - BIE - 5 A - Hr - i -
FE - FREOT R IME (T ) ICEDB G, FRREDIRMIRA (EFEh>&ZD
WIERE) Z2 i LR 55/ T

ZROBR

HIZIRRT el 37200 Tl EEgREZ Tl s A2 A B L £,
AU T, EEEREDRIE N+ I BT LT o T REA e R
FRIZTE LT, JeOARBEIZH R DI T REZ BE ST AL, B E DK
XIREITT, 5w, U — L ar EBEREO W )NV E R L HVET,
EEFERE DR ET T TR WAL F LT DRE (IRIZHR -V ~TF Rl tEDb
NDIRR) DIRREEATIRODS  FEAEL O FEEHE T,

QOLDm L., BEFGMEDIIT &




BRI x4 EaRE (RENBREFITRIER)

FIANELOIGIEIZ TN T, B2 LW ERIFIRTEEDL 24T bivE T,
BB DO FINIIL, SEISFRFELIHDFET,

B Z 13X B - B HEIKT T DT - D T - D T - 5 O Fifr CE#EEMR L) -
BIRT DO FIh (N LRABE RN 72 L) 28 2 3DV | FRIZIXUIW S - H 5 F B 7 E O
EAINLIT b DIENHYET,

BENAEEONSRRIGE

IMZLN)

TUESCIRE ST, TR R R EERFSNTWDLIENHF I8, ZHUTAD T,

FITRRIZTFEIIAR O O— 738 THY | FIIARHEL DI D B IELNEITY,
IR WO IRRH L, BB B (BeF b)) LT e RRDFT, BEBIFEE

HENEWD NP T2 TOD T T D& T, BB FHI B IR DO Z LR B RN

DPATIRORIRF T,

FIARHIESIE IR BSVR LIRIFIS RS, IRRNRHIIADOBIE (4%
NOEDEDRY TR T A28) 6T D FEHHETHEFDO— BT,
EENMRHT, EEL TN BHEM TR A 23 2K T,



=
W

Bz




Rz BAER D186
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Rotational Acetabular Osteotomy

6 months 10 years




CT scan
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Charnley total hip arthroplasty with use of improved cementing
techniques: a minimum twenty-year follow-up study

Klapach AS, Callaghan JdJ, Goetz DD, Olejniczak JP, Johnston RC

J Bone Joint Surg Am. 2001 Dec;83(11):1840-8
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Survivorship of Bioceram cemented THA
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Stem revision
Stem loosening
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Cup revision
Cup loosening




Polyethylene wear and osteolysis
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BEEAL TORE
|

Foot 20°
Externally Rotat

o

Femoral Neck 20°
intemally Rotated

Engh et al.: TechniquesOrthop1991












Rotation 0 deg.




Rotation 30 deg.
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Measure

+

Snap to Axis

Stem

:Zimmer VerSys 13mm LM FMT

Stem Parameters

Type CoCr
Size 26.00 mm

Neck

Length 3.50 mm

Z0o0om 0.8 UnZoom
(:% 0.0 }:)
Rotate (deg.)

(:’ 1.0 (:;

Translate
X —24.94 mm

A Y 11.36 mm
4wl Z -243.09 mm

5
v Cmm)

Jump Up Down
Change View Plane

Center Window

Reset Undo Info
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Registration (M E&HHE,

1) Paired point matching
None-Fiducial markers
Fiducial markers

2) Surface geometry matching

3)2D3D x-ray




1) Fiducial base registration




Registration using fiducial markers

—CTscan

Lateral epiconc
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2) Shape




Surface Data Collection®DEEgE
*Probing® 7= & M Exposure
— Percutaneous?
—US Echogram?
. e

*Probing M &M Human Error
— Instruction? Automatic Approach?
*Probing @ B [E]




3) 2D/3D reqistration




Concept of C-arm Navigation

Attachment of
reference base
to surgical object

Move C-arm into situs

Acquire 1,2,...n

iImages

Move C-arm out of
situs

Automatic download &
correction of images
to/in workstation




«. _  Fluoroscopic-Navigation

12

|
A




Fluoroscopic-Navigation

1) Anchoring pin mounted into the bone 2) Tracker mounted into the pin




Fluoroscopic-Navigation
H » 3)Acquiring images and registration







MIS Meets CAOS




Femoral Neck Osteotomy




Reaming
Trident PSL HA Cluster
Planned Size: 52

) Trident 0° Insert
Reamer Size 50

Actual Planned

Inclination Anteversion 0 0

Planned: 40° Planned: 20° ' - 6
Actual: 20°

Actual Planned
Acetab.: =14 -13
Total: - -10

Record Final Position
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Cup Placement
Trident PSL HA Cluster
Planned Size: 52

Trident 10° Insert

+ Cup Size 52 -

4 .. . _ — : | Actual
Inclination ;-A__n_tev_ersion : Acetab.: 1 0
| Planned: 20° -_ Total: - 6

\ | Actual: 20° "

Planned

Planned

Record Final Position

Pelvis







Functional tilt 8 deg
Navi Cup Abduction 40 deg
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Extraosseous Chondrosarcoma

63 y.o. female
o0 mm
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Active system

ROBODOC ORTHODOC
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CAD-CAM Machining in the OR: ROBODOC
















1 month







Minimum Invasive Surgery or Mini-Incision Surgery

FARE F1iT: RREEFiT
=10cm +1cm:0.5cm X 4+1cm
=11:3
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MIS In Great Enthusiasm

25 Cup Introducer




What i1s MIS?

« Mini-Incision Surgery ?
 Minimally Invasive Surgery ?
 What is invasive ? Bone, Muscle, Capsule ?




“Two Incision, Minimally Invasweness Total H|p Replacement

HDE NS BHESE (n=423)
7.5% BT
*0.5% FE1=

CuptStem®d 4~ |




-
>
-
D
(@)
—
-

0p)

=

L

)
D

._ﬂl.
o

an




MIS with ROBODOC

Implant insertion access volume

" Insertion Access
Curved Insertion 4 Volume Medial
Path Lateral 7y
Edge

Implant in
Seated
Position




Depth: U m m

Inclination Anteversion
Planned:_ﬁ__400 Planned: 20°
Actual: 40° Actual: 20°







91 y.o. female




Coronal C

| Sagittal CT/01 =

Axial CT/O1 *

YR CTiM

Cup .Slem | Resection | ROM

Zup: | Trident PSL Cluster 1

50

Liner: | Trident 0° Insert b

Latera Inferior F or

| : :
Bamm = [53mm 2 [50mm 3

Required
abular
Femoral

Total

Actual Required
-10 mm
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Ortho Version 3.3.2
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Settings
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Snap to Axis

Move Stem

Horizontal
Vertical

Track

N E— (1)

Stem Size - +

| Home [Junioad[lf Snap |

Z0O0m 0.97 UnZoom
(:k 0.0 }:)
Rotate (deg.)

(:’ 1.0 (:;

Translate
n X —-43.02 mm
Y 14.80 mm
- | 2 -228.63 mm

5
A4 (mm)

Jump up Down
Change View Plane

Center Window

09/05/2005 Stem :Stryker CentPillar GB HA Size 6R| pacet Undo Info
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