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| AAIX| + Newsletter of the Korean Society for Computer-Assisted Orthopaedic Surgery
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| AAIX| + Newsletter of the Korean Society for Computer-Assisted Orthopaedic Surgery

LIH| 2 =50l chgh

ATlQ 24 S

Ao WMt HEN ALR[] ZE FHM +S0M AtS220 Het2 Ao 2RE HOISHX|D L), AISstE tHEE
QU= Ao| 2R0|H MY AT o] BIIE Qlolf Atgle] ZE FH Ot ofL|2t QRe| FHo =L SEL|T it 2R
O] Ho|Z IA| MI7IXIZ S2USIH A FHE XK moving around its environment)&t 2= 0{0F 5t, S SEH 2P0l UM
O M=o| Xk2AM(a degree of autonomy)S 1 U0 5t, MM 25 0S| == 72H0| 74550 programmable in two or

more axes) BiC 1222 2RO| 71E S8t A2 AtS3t #0t OtL|2t A[o1e] 7[50(ch S 2/t oA de2 0|8%n
QU= CHIX| 22 $27|(da Vinci® Surgical System)2] AL nFMol 2RECH= Mo 7|50| 9= Z0|AEl(joystick)S 0|8t
A 2 717|2k= 0| EXte| ZHRIXQ1 o|70|Ct, -’F-I._Oil Heut Y, 53| 11 SoME AUSZEM 0IE== 2RS2 A

0f 7l52 BEBIT YLK 20| HS ER3 WHOR MzisiT ct,

SIZHTIX] JHLE QIZ A 222 ROBODOC 221t 22 & XkgAM(autonomous) 221t MAKO 220|Lt NAVIO 22X Ht
XHE-M(semiautonomous) 2222 LE=0{ FICH ROBODOC 2&2o| 4= n|2| AlSl= 2 220| Hust MALS siCh= 20|
QUXEL SRR M= L2 0| WS |7 fZEChs THE0| QICH MAKO 220|LE NAVIO 222 £X17F HARS 510 2 XiEe
2 =27 oLt = 301| ™S & £ Qlct= 2H0| QI MAKO 2829| AL 222 (obotic arm)0| U0 H|m=E oFY =l &
ALS & 4 QICHE ATO0| U, NAVIO 229| 42 2 ™ 0[0|X|7t Hegls E31E(image—free plateform)S 0|&5t0{ H| X
lﬁéfl:}= AFo| Ak, L5t OIDIXI 2| SHE2 2Xel &3 X|X|(kinematic alignment)E HHIEIC 2 AXH(3D) sHESHE
BEE =Xl A MI5HA ECt.

2019'—_=| 112 20 XMS22 NAVIO 2Z2E 0|8510 £2H MX|2teS AISIFCH(ALE! 1)

AFEL 1. NAVIO 2X2 0I8310] £2H8 TR|gkE
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29| EHl= 7|29 YH|Alo|M1t SU5HA =X EX|(tracking marker)2t X 2|M FHH|2Hinfrared camera)S IXIA|7 |1 S2
(registration)= A[BtCt, 0I IHPEOA e Ao Mot CHE H2 2lf Y LIEIES ThotHA 2 252 AlEst & 24d 25

QoA QlHe| 0| MEE SE510 =5 2l #FS(ligament balancing)Al HE(data)7t AFR A EICH(ARI 2)

ARE 2. 217 AEfofl M 2R @5 HH 4-E(stressed range of motion collection)

20| ZULHA =l X[2HE2| AlZl(implant planning)S ot =l X229 271, {IX|, HE &0t ot 2t oM 71&8t 25§t
X XIIIOH ofst #& ZtA0l| WE 7+47|E &7|(gap technique)?| AlElg & 4 UCH(AME 3)

Gap Planning

Cross Secten
Preoperative 6° Varus Postoperative 1° Varus AdS ¥ ewen Poms Preoperative 1" Varus Postoperative 1° Varus

Extension Flexion
444 Tixa Points

Place Femoral Cut Guide Place Tibia Implant Place Femoral Cut Guide

AREL 3, M, 23 720t 21 Jefoll M 2R 28 FEof| 7|8kt 2k2471F £7|(gap technique)2| 7|2
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|Z3t0] AltstH, ZLEOll= 2Rt HAF 25 HatM(3 mm 0[4), T2 mm),

22 oEE £ ol FEt== 0.5 mm O[LHO|CH(AME 4)

Tibia Bone Removal

mplant. SmithNepk

ut Guide

»

Bur Cut Guide Visualize Cut Finish

Postop Stressed Gap Assessment

SmithNephew / Journey Il BCS
SIZE4

SIZE4 /9mm

7° Varus

8° Varus

Manufacturer/Design
Femur Implant Size

Tibia Implant Size/Thickness
Preoperative Alignment
Planned Alignment

Flexion 43°
Internal Rotation 2"

Valgus 1+

A AIXI(2020-04-06) 2 S.indd 6
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Helof w2t 22 2ol
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7|0 M= = Tofl ZAP} SIRAE R 7HK| A0l s £%5H 7|&5te =2 ZotEHM o8| siZs LIz=XI0il thal
7|&StAt St A EXh= HH|A 0|40l cHet Z2io] A2 Q7| WiZof Aol thiet 2470l AUCE SEXIZE B| WA EHestil
0[857| Tt AF2I HX| YACZ XZ 0[SE0|= STt E 0{HZ Q0| TS 4 URACE ESH NAVIO 2R 1= AOIET}
A0f == Fof| 02| 2 A= =F0| =IUCHL(ARE! 6)

el .
2\ smith&nephew
NAVIO® Total Knee Demonstration

Surgical System
Home About

& Planning

O 1 Planning Basics ->

O 2 Femur Basic Adjustments

O 3 Basic Adjustments

O 4 Discrete Gap Balancing

O 5 Discrete Gap Adjustments

O 6 Continuous Gap Adjustments
P Adj

ARZL 6. NAVIO 22 1 AO|E

=M 2 ol o] wg FAL 20| EHRANM Q| S22 FHESIRS 12| NAVIO 220 e =722 7|Z u|H|#|0]Mof|
o717t gy U= HlwA thesith= Z00|ACt 20) F 1 AF8st=(hand held) 2222 2R %nt 2| Hob7|E XIRXAIE At
o7z E0[& 4~ UCE SHXITH ZXPL &7tet s FAA 2 (sawbone)Lt AMIHHE 0t = XISat tHeke] opzhof|
oIgt Hntz|o| & SA0| JUUCLE AX| 20A= MZ(irigation) MEQIX| T2 AL F7{| EO|X| LUTE MEf NAVIO 22
EME2 &Xte| 255t X|X[ol oIt Qi FHE S| Tl=H| AT 90 FF0|N 7t (gap)0| X2 EAIZl=E MAKO 22
O|L} HiH|AlO|MTt S| M 2N 25 HQIO|IA JZet X2 HA|Z/0] S2AZRUCE TXle| 42 7|20 HAEE 2tH7|= &
7|(modified gap technique)& MS&H7| IR0 22 =2 olHAN SUst 2712 0|S5I¥=0 Hlw X Jam=2 BAIE 2HA42
Mg 4 ULt U 2E 22 $20| OFEZIX[0|7] 5HXIZH £ AlZHe| SIEO|UCE £35] NAVIO 22| 42 Ao 08
St &AM IPH0| O @2 ZE 4 QL SHXITHNAVIO 222| A2 ¢Ol7|E 0|8510 M| 22 FAR = U1, HustA =71
spike) TS ot0 HE X|EXKcutting guide)E 018 = U=l ZXte| ZL FXHE 0[8stL] WH|AH0|M olZdlM &
Helz A7 H=nt 2 AIZH| XA UCE

r

—

OIX[222 NAVIO 2R 2 HlwH AREst| Hotl Yatds SEE 4 = E2 USHUE 2RO AlzH0L 2E M22 &7
7} DFERZER|OIX|ZE 7|& &5(learning curve)Oll= CHA AlZHO s, Nishike E&H2 NAVIO 2X2
71& &S0 2Qgt B37t 5100 =M 2 A 2= & L Z= sk ACL T MRS IS
HE RS2 110 Hsl 0i T2 ERAX|2 HHS| 2RO
of & Zl=tE 2RS20| £91S 7Iohst Tk
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MAE HOR AR UCH1] BE, HE S WE TRs HEeln 2ojo| 22 w5t 0128 FMOR ¥ T0| W2 5
T oIt EZ F2 S2Y el o27)7] 70| £22E 224 S0l HoST rt oo w2t el sezEe
A W22 7120] OhLjat FEelnt 20 0| Fupxol olZMHIA MBS st 25 72 He2m Qof, i WE A
A2 8 HOR GNEIC FUAME 0j2 22 I2Y Sa2E AN SHSINA U SAHRI ZRIES JHOR I
BER|E SRR CUVISonS HLSIROD, 20201 Alotx 517} SIS 2Ha 5t UCt,

O 1. ASZEREFERR CUVIS—joint

SLUHER|ErER2R2 22| HEEH Mz W2} active 221} semi—active FE= passive ZR2OZ FES £ QloH, 4&
b 2EHOll R0 2712l HEY £ U= 7O =0 MatME L2 4= UCh Active 2R2 2JAte] 225

| 21 E HM|5HH, semi—active E= passive 222 O|Est YHoZ £2ELAE QEFI/LE HEEE 2AS X|26H= o
OIS StH, A 21 HE Erlst=S St QISEX|ISSSER2 0|2 StrykerAte] Mako 20| AIFE Mot AL
0, 22 ZimmerAle| Rosa2R0| EAlEl= & CHYet 20| Al TIYst ALt ZLol= active 2221 TSolutionOnet =
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HE| 200{C HZE|0] QOH, Mako 220| =7| AIRZEIQIS ZIGIZ0|Ct CUVISHoint= M| Z|EZE active 220|HAME

=3 2Xfel gejo w2t RASH| sAEE HEY + UEE o= 2R2M AHEES 7K QT

A

Y -
’ 4 1.;-

k
- .,
Rosa Navio

-
CUVIS joint
-~

> Passive
LT
d L% s
TS1

,.
™

Active <€

. —

s

\ 4

Fixed

a7 2 ABBLEERO| BE

- Non-Sterile / Sterile

- CT Data Loading
- Tool and Base Marker Positioning i

- Set up surgical Plan

6. Surgery Result / —_—
Implant Insertion «I 5 / Gap Check ) «l

- Patient setup & fixation
- Registration with Patient Bone
Model

- Measured Resection / Modified gap technique

- Check cutting results &
- Pre/ Intra / Post - Resection gap check

Implant insertion
- Robot out

O3 3. CUVISHoint 22| & YFEERLR

TS0l 7195104 BXt HEY +2EE +EHE + URE o FH, ?_% Is7les &
L

CUVIS—jointe| 712l AZEY|H= C SIRF =S 3| 215t
2ot il XAISEE 715, XS YEHE A0|= M A X FH 7152 #5120 ULt S22 AZEY 0= a4 LHOHME Af
80| 7ts5t0] EHeo| w2t a2 =50 Mt AZHZA0| 7tssIC +250= HstA XIFHYXIE 0|85 2Rt 2R
URI7F HAIZI 2 FRE|0, BtXfe| HRARE! Aol SHE b Hx| ASHZ Y ARXEAY 5 F|H9| & AS0| 7}—655
SiCh E3] 425 HH7=(gap) £ 7152 S8l measured resection 7[H0]| 2 A0l ZHH| & HAERXIFSM oL},

TES =1"7
445 ARZTFHD o
AL T, ChelE el

o
HolLt 22708 WZS 3 4 Urk

o

2ZE 2Q|x|o| MUSH ZFES AlA|GH= modified technique SA| XIS} Modified technique|lAl=

T
=
3 T A 91 B0f 217t BEZISS SHsHD, 0lof T ARERE

209 32 et ARE =283 a4

1X1(2020-04-06)% &.indd 9
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Pre-Resection Gap Check

Six ES £2750] ST 2H2 UBAAE LANS 12t 1 mm O|Ue] HUTE SISV S ME HHSICH of
Sl ZBo| MAMARIS 22t 2 HE2 W2 ARE Lol HRZE SHECH 22Ut 6XIRE 2R Yol 25 HBOR
HeEllon e Sxieint S5 Z7IIRNS SPSIUTL 2HHs Sa29| THD SN, UG HYS Yot 2F Sac
TE 25D Q0] 7|E $2TPYS FCfet AN BB 22420 J155HEE SUCH 2R olfiLt BB S Bi

A7 2OI2 SMSHEE st MAZEE [fat S0|n, HAIF ol SR NSt Blo| MRS AAZIOR BUIE S
of F7to= OKNZ EHEEIUCH

N
O
2

J8 5. QS EERETEER TAY A

OS¢ IS ER|ErERR2 VASEE S Y2 O JIRIE FIIot Relf, 2AXQI = 0] AREHA MR} Chy
of A Jhx|off 2elg B QT 22 WHE 350t 27| ElE, TISH RO 24, MYUHEE da SO| HFET JA2n[2],
907+l episode—of—care ZHOIA| HIF 0] CHoHME =2l=|7| AlZFSt QUCH3], EFH EESHe| 1 FHEH0|HM MAHY
(reproducibility)S H&7et Fut AelzZle] 27|90 37|72t HE 3 gl A EHIME O §1P7t =2|=|10 UCH4]

CUVIS-joint= S0l JHEEl FEEE HX|etes ARz HiX|gs, nHEx|gs S LYt 2ERe| 200 U0 ZHHSHEAME
YU SXUES RXZE XY + UEZE XEXo= JHEE ofIFo|H, FALFIM HASIH iS5 Us HFEr+22R20t
OHME O S8 ftlsh L oIFolct. =4t e=2RS SE0 AT +27|HE 2| 2=T0| F=5I0 o2 M, ot=0| 2
eS 5l Us SHETS2XE0IR 20| HEX|ErER0IME =0 2R,E7(H0| S2E YIS MY & U=
A7I1E TS = AS A= 7|HEC) Lot 0[2fe IFYE Sall =it F2E +a2R0| 22 AIY TE H 48% 3 7=t

Y1

re

il

1. Surgical Robots Market Share: Global Size Forecast Report - 2025, Global Market Insights, 2019.3
Medical Robotics Technology & Market Analysis 2017

2. B Kayani, “Robotic-arm assisted total knee arthroplasty is associated with improved early functional recovery and reduced time to
hospital discharge compared with conventional jig-based total knee arthroplasty,” Bone and Joint Journal, 2018

3. Christina L Cool, “A 90-day episode-of-care cost analysis of robotic-arm assisted total knee arthroplasty,” J. of Comparative
Effectiveness Research, 2019

4. Karthik Karuppiah and Joydeep Sinha, “Robotics in trauma and orthopaedics,” Ann R Coll Surg Engl., 2018.5

204 32 st E M BRE 238 AAIXI(2020-04-06)2 S.indd 10 2020-04-06 <& 9:5407



XMsio|nt HotollM AFRE 4 Q=
MEZ LSEE _._IH

MednHe ggolnt X 2 &

Flnt implant Ol MAZHO| JHE2 e ER5H RACH MZ2 A7t HHUEH=M QIZto] o)z &M
O|FOIX| Tt T2 AXHIH i 2lat 20t ASE UX|T TS| = QU0 El2H=0lH XLolA
B %‘ *E.*?_* =29 JHY0| 7= QUCt. o= o W2 9= AX{O| YUHGI0| 0|F0 & 4 Gtk A
2 AR Zo|ct

LSHEQ AHE—S— Afli= Ot=of 2 AC|H 23S ARZE 4~ U0{0F St FH biclogical SHEnt dEAES &

2

Implant body material

Polyaryletherketones (PAEKS)

Polyaryletherketones (PAEKs)= 1980 CHO| Ax|| £ISHM0| L2{Zl 0|F0f X|&HOZ ALE0| SI7HE0] Ltct,
PAEKsE T€7tAM polymerZ ketonedt etherQ| 715712 7HKl= FRE0|CH R AAL0k0IAM TO| AFREY
T MF| AEHMO0| =] ' seoE ofL|2t 2, 28 T1EO| ObYA 2 51EHK OFMA2 JHAILICH PAEKsE ERAM

= O

[E 88510 =8ixH(Carbon fiber reinforced, CFR) £ 2HS 4 UOM 0= cortical bone 2! titanium 21t 22
EHAE 71 471 U

Figure 1. Polyaryletherketones (PAEKs)Z ZHE screw

PAEKs2| 2Z0I1 Polyether ether ketone (PEEK)2 YL®IEE] spinal implants, femoral stems, bearing material !
hip resurfacingOll AR =0 RAC,

ZlZ9| A= PEEKS| &Eut ME2 A0 CHoilA H2 =F0| HFA UCE CFR-PEEK BHO| 2lpM FEIS
St OFEAIE EUSEM HIHES LHFEE 7t AIE & s 7182 W6t ECE cr|:r101|)q= CFR—
PEEKSZ TtE intra medullary nail, dynamic compression plate S0| S AFEE|D Qe implant@t H|<

o EM2 20| O M2 01282 E0l= W22 LIEMTt ESH cementless & cemented CFR-PEEK stemoil
Hydroxyapatite coatingZ ZHE0A SSAYS ot 1-Z0]| UM £E2 ZE ECt T2t OFE] cupOflAf At
o7z F2|7t o] EoICt,

April 2020 No.1+ 11
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| AAIX| + Newsletter of the Korean Society for Computer-Assisted Orthopaedic Surgery

Polycarbonate urethanes (PU)

Polycarbonate urethanes (PU)= H2lof|lA bearing BE2 2f 20EE0 AL} Z|RTH Wear2t modulus 7+
0= &cto 2 UCE 3MIEH PUR! polycarbonate urethanes (PCU)= AtSt2RE] 2FEH0| U= 20| USE
01X acetabular component?| HHESE M7} £|1 Tt E5] liner2 TSRS Ml wear ratex= 7|&9| cross—
linked UHMWPEO| H|5H 24% ™M= W2 HIES EICE Wear particle £ UHMWPES]| particle HCt CHAIM|ZLO]|
oot FF HIS0| H2 A2z UL,

o

Figure 2. TriboFit® T2 AJAE

X2 TriooFit® A AJAHO| JHLEQOH MHEZ ZE S SxjofM T2E M X|e&0f AL8sts 20| o
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Bioabsorbables
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Preoperative Planning Surgery Postoperative Follow-Up

DICOM files

3D Bone Modeling
using MIMICS

Custom Surgical Guide P/Ex
X-ray
Virtual Surgery CcT
MRI
| :I PET
Surgery Planning WBBS

Patients-Matched Implant

3D Printing
Patients-Matched Implant + MRI : Magnetic Resonance Image
Custom Surgical Guide + CT: Computed Tomography
Anatomical Modeling + P/Ex : Physical Examination

PET : Positron Emission Tomography
| + WBBS : Whole Body Bone Scan

Fig. 1. Schematic Flow Chart of the 3D Printing process in orthopedic oncology surgery
3. UM S5% £20lM 3D printing &&
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2) Custom Surgical Guides
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3) 3D—Printed Patients—matched implants
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| Osteosynthesis plate

|

- 'Bone grafting window

Fig 2. Patient—specific 3D—printed prosthesis combined with B—TCP bioceramics and/or vascularized fibular for reconstruction of massive bone
defects after lower extremity malignant tumor excision reports by Lu Y. et al?
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http://www.caos-ap2020.0rg

The Combined Meeting of the

and the 15" Annual Fall Meeting of

Date/September 10(Thu)-11(Fri), 2020
Venue / Millennium Hilton Seoul

™ Abstract Submission Deadline / June 15(Mon), 2020

Early Bird Registration Deadline / July 31(Fri), 2020
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