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" Executive Summary

Comparative effectiveness research of computer assisted
navigation in knee arthroplasty

Kwang-Jun Oh'?, Eun Jin Jang1, Yun Jung Kim', Jooyeon Park’, Jungim Shim',
Seong hwan Kim*, Young Gon Na’®, Dong Cheol Nam® Young-Wan MOON®,
Hyeong-Won Park'!, Jong Keun Seon'', Sang Jun Song®, Young Soo Shin’,

Jae-Hyuk Yang', Kyoung Jai Lee'", Sahnghoon Lee*, Young Min Lee’,
Hyoung Tea Lim° Ki-Mo Jang®, Bo-Hyung Jang'?, Ho-Joong Jung®,
Yool Cho®, Seungbeom Han’

National Evidence-based Healthcare Collaborating Agency

Department of Orthopedic Surgery, KonKuk University Medical Center

Department of Orthopedic Surgery, College of Medicine, Chung-Ang University
Department of Orthopaedic Surgery, Seoul National University Hospital

Deparment of Orthopaedic Surgery, Seoul National University Bundang Hospital
Deparment of Orthopaedic Surgery, Samsung Medical Center

Deparment of Orthopaedic Surgery, Korea univ college of medicine

Department of Orthopaedic Surgery, College of Medicine Kyung Hee University
Department of Orthopedic Surgery, Guro Hospital, Korea University School of Medicine
Department of Orthopaedic Surgery, Veterans Health Service Medical Center
Department of Orthopaedic Surgery, Chonnam National University Hwasun Hospital
Department of Preventive Medicine, College of Oriental medicine, Kyunghee University

[] Introduction

The number of total knee arthroplasty (TKA) performed in each year has been increased
too rapidly, and the computer assisted orthopedic surgery (CAOS) using navigation in TKA
is on the increase. However, the effectiveness of CAOS is still controversial and there are
no evidence for the cost-effectiveness in Korea. In this study, we evaluated the short- and
long-term effectiveness as well as cost-effectiveness of CAOS compared with conventional

TKA.
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[] Methods

We performed the systematic literature reviews and meta analyses to compare the
revision rate between CAOS and conventional surgery in patients who underwent primary
TKA. We searched the major medical databases (Ovid-Medline, EMBASE, the Cochrane
Library, KoreaMed, KISS, KMBASE) and conducted manual searches in ten journals. The
quality of studies was evaluated by using the Cochrane' s risk of bias for randomized
controlled trials (RCTs}] and RoBANS (Risk of Bias Assessment tool for Non-randomized
Study) for non-randomized studies. We estimated the odds ratio (OR, (95% credible
interval)) and posterior probabilities that OR < 1 using the Bayesian 3-level hierarchical
random effect model. Sensitivity analyses for revision related to TKA and subgroup
analyses by funding source, length of follow-up were performed.

A retrospective cohort study was performed on patients who underwent primary TKA in
ten medical institutions in Korea through the medical chart review. 1,131 patients
underwent primary TKA in 2007 and 1,267 surgeries among 1,544 surgeries were included
in this study. We compared the postoperative radiographic alignments, clinical outcomes,
complications, and revision in patients cohort and the cohort was linked to claims
database in NHIS (National Health Insurance Service) to identify the complications and
revision. Logistic regression and linear regression were applied to compare the outlier and
clinical functional score after adjusting surgeon's experience, implant type, body mass
index, age, sex, bilateral/unilateral, mechanical femural tibial angle before surgery,
extra-articular deformity.

The economic evaluation was conducted to compare CAOS with conventional TKA using
a decision-Markov model in Korean healthcare system perspectives. In the cost-utilization
analysis using QALY (quality adjusted life year), the transition probabilities and costs were
calculated from the retrospective cohort data linked with claims database and quality of

life from the literatures were used.

[ ] Results

Eight RCTs and nine non-randomized studies were selected for meta analysis. The

posterior median of OR for revision was 0.89 (0.25-2.86) and the posterior probability that

_Vi_
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OR <1 was 63%. Results from sensitivity analyses and subgroup analyses were similar.

Among the 1,267 surgeries, 505 surgeries were CAOS and 762 surgeries were
conventional TKA. The occurrence of outlier were no stdtistically significant difference in
mechanical femural tibial angle, but CAOS reduced the occurrence of outlier in the coronal
femoral component alignment() angle (adjusted OR=0.66, 95% confidence interval (Cl) :
0.44-0.99, p-value=0.0445) and the coronal tibial component  dlignment (g3) angle
(adjusted OR=0.18, 95% Cl : 0.10-0.31, p-value<0.001) compared with conventional TKA.

The clinical outcomes and complications were no statistically significant difference
between two groups, and 4 (1.0%) revisions and 3 (0.59%) revisions were occurred from
the retrospective cohort data linked with claims database in the CAOS and conventional
TKA, respectively. There was no statistically significant difference (p-value=0.7063).

According to cost-utility analysis results, additional 2.18 QALYs cost KRW 479 million in
the CAOS, and the incremental cost-utility ratio (ICUR) was estimated to be KRW 219
million per a QALY. Considering the threshold of Korean cost-effectiveness, KRW 20 to 30
million (Ahn et al., 2010; Ahn et dl., 2012), CAOS is decided not to be cost-effective.

[] Conclusions

There was no significant difference between two groups in revision rate based on meta
analysis results and retrospective cohort. CAOS improve the accuracy of the coronal
femoral/tibial component alignment, but the clinical outcomes and the occurrence of
complications including revision are similar. CAOS is not to be cost-effective compared
with the conventional TKA because the QALYs gained were small and extra cost required
too much in Korea. Cost-savings is achieved if the added cost of CAOS is KRW 30-40
thousand or less per operation. However, we considered only 5-year follow-up after TKA,
the expanded study with 10-15 years follow-up are required to identify the long-term

cost-effectiveness.

Navigation, Computer assisted orthopedic surgery, Total knee arthroplasty,

Cost-effectiveness analysis
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*  Ovid-MEDLINE http://gateway.ovid.com
» Cochrane library (CENTRAL)  http://www3.interscience.wiley.com
=  Ovid-EMBASE http://gateway.ovid.com

2) Uy cllo|E{Hlo]~

= FEoH= http://www.koreamed.org
» SO EH|o] 2~ http://kiss.kstudy.com
»  OJSH=Hglo]EH|o] A~ M http://kmbase.medric.or.kr

3) 71244 Xy
= JOURNAL OF BONE AND JOINT SURGERY-AMERICAN VOLUME
= JOURNAL OF BONE AND JOINT SURGERY-BRITISH VOLUME
=  CLINICAL ORTHOPAEDICS AND RELATED RESEARCH
= ACTA ORTHOPAEDICA
= JOURNAL OF ARTHROPLASTY
= KNEE SURGERY SPORTS TRAUMATOLOGY ARTHROSCOPY
= KNEE
= COMPUTER AIDED SURGERY
- Y@ elete

AT AT Flshs AR o] Al =olE Eete] A4E  [‘Arthroplasty,
Replacement, Knee' == ‘Total Knee Arthroplasty’ %+ ‘knee replacement’ B °

Prosthesis’] ¢} [‘navigation' B+ ‘computer assisted %+ ‘imageless’ B=% ‘imagefree’]2]

}_t‘ﬂ_o_ o] Q.—g;].oﬂ

A HAAE Agstr] 91g A o ~FEWM=2] SIGN(Scottish Intercollegiate
Guidelines Network)D o4 A A g+ RCT, observational study®l] tsr 74 filter& AR

atalom, AARE AL HE 91>l AASI T

1)http://www.sign.ac.uk/methodology/filters.html
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606 of records identified through 1,709 of records identified through 158 studies from 8 existing
database searching(after duplicates database searching systematic reviews
removed) KorealMed: 723
Ovid-Medline: 412 KMbase: 441
Ovid-Embase: 373 KISS: 545 70 of records after duplicates
CENTRAL: 186 removed

[ 2,385 of records screened H 1,997 of records excluded ]

!

388 of full-text articles assessed for

371 of full-test articles
excluded, with reasons

eligibility D RS OEE-11
@ HFL§AR0] OpLl=28
\l; @ HZHR7}0pE=135
— : o @ EFHE#H=29
17 of studies included in qualitative 5 SE88-=41
synthesis & YUHL7IOH F2=1
@ EBI|E M EEO| O 22
=126
ag 3-1. 28 M¥ E8k

3.2.2. HIEH #& gt

AelE FHE T 729 A7E RoB B, HF-29] A= RoBANS =75 ARE
ate] HIER AES Hrketsith FARA A EAT = F 7 AR EHA

% Decking(2005), Decking (2007)¢] 543t dgAIgolnz vjEy g2 stz
Brrekath DA A HrF Ak <y 3-2>, A ATl g A Hrb A <
33> A B ATE FAMe] FEoBR o|F v A7Had ErHsE)
b= 54o] Atk webd AAE GNP ES olF wrhHol HoglA gokar, AR
of ZREZo] EAA] AU ARl AdE AdE BisHA] e AEA B
ek HEY 9go] e ALY B Falo] Bty il BE5E3 Ayxlgo] o

sk B
a vEY Aol =2 w2 A A T 4o ey

Random sequence generation (selection bias) _:-

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) |:_
Blinding of outcome assessment (detection bias) _:-
Incomplete outcome data (attrition bias) _
A

Selective reporting (reporting bias)

0% 25% 50% 75%  100%

-Lowriskofbias |:|Unclear risk of hias -High risk of hias ‘

a8 3-2. AR YMAHS RoB oY WES
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Choong{2009)

~ . Selective reporting (reporting hias)

Decking(2005)

- . . . . Blinding of outcome assessment (detection hias)

@ 0 0 0 0 6| ® | nuompetsoutome data ftriion bias)

. . - . . . . Blinding of participants and personnel (performance bias)

. . . w . . . Randam sequence generation {selection hias)
O @0 S S G| ® | rocationconceaiment (selection bias)

Harvie(2012) 2
Hernandez(2011} @
Hoffart(z012) o
Huanoi2012) ? ®
o (a1 NOIE a7 33 WY ALY Ml
72 RoB ¥ HrtAn

H)7ks) 7o) thg WIS Wobe & ool el AxHgew B4 4 Wt 2

Y= < 34, i Al digk A grh Ak <39 3-5>¢F 2k

i

S ol A3 Hed Ao ekl Ba

& @Y oledth EE, BAAT AR MEYL Frhskedl Yol AEA U
5 %

gepa] sl 714 ke

o] =l A

N
)y

Selection of paricipants

Counfounding variables
Measurement of intervention{exposure)

Blinding for autcome assessment

Incomplete outcome data

Selective ocutcome repaorting

50% 78%
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Forest plot for Bayesian Meta Analysis

Decking(2007) ——
Choong(2009)

Hernandez(2011) —e——
Kim_1{2012)

Kim_2(2012) e
Harvie(2012)

Hoffart(2012) [ —
Huang(2012)

RCT pool ——

Matsumoto(2008)

Seon(2007)

Stulberg(2008) —e—
Kamat(2009) —_
Gothesen(2011) —e—i
Hoppe(2012) et
Ishida(2012)

Luring(2012)

Tolk(2012) G —
MNon-RCT pool —e—

OVERALL —————————

Odds Ratio (95% Crl)

2 3-6. Hlo[X|et HIELEZM H3K(z )

3
Auig FAIE A7 18 Harvie(2012)), B2 A 438 (Ishida(2012), Luring(2012),
Seon(2007), Matsumoto(2006))= EA1ol| A ALt HA dAFtel] tis] g+
S Agapon, oA HA A BAH oldAL glE Ae® et on(Chi=9.59,
df=11, p-value=057, '=0%), 119 FAFAE o] 43 Fays} ua2 Feiy A}
ol AX|gk= WAEL FAKCE T3 AfolE HolA| GUTHOR=107, 9%5% CI :
0.77-1.50, p-value=0.69).

A7 AR vre] BAR Ay FEAEE AR At EA1E olEAe] &
A G0 (Chi=527, df=6, p-value=051, I’=0%), "G4 SHLRAE o] &3 a1t
Hap 127 sl Alo]d] XSk WAEE FAASE FostAl xfol7t WA &
SFCHOR=091, 95% CI : 041-2.03, p-value=0.82). T3k, B2 ATE% EA44 o)A

4L 9190 m(Chi*=4.13, df=4, p-value=0.39, [’=3%), 1] FHAXS o] g3t F&n)

[
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UTHOR=1.05, 95% CI : 0.65-1.70, p-value=0.84).

CAS COHN Odds Ratio
Study or Subgroup  Events Total Events Total Weight 1V, Random, 95% CI

Odds Ratio
IV, Random, 95% CI

111RCT

Hernandez{2011) 2 38 7 kh 4. 2% 0.24 [0.05,1.23]
Decking {2005) 1 27 2 25 1.9% 0.44 [0.04, 5.20]
Hoffart (2012) 1 G2 1 59 1.5% 0.95 [0.06, 15.56]
Kim{2y (20123 2200 2 200 29% 1.00([0.14,717]
Huang (2012} 2 46 1 44 1.9% 1.95[0.17, 22.36]
Kimi1) (2012) 4 320 2 320 3.9% 201 [0.37,11.07]
Chaoong {2009) 2 ar ] a4 1.2% 4.891[0.23 104.64]
Subtotal (95% CI) 750 739 17.5% 0.91 [0.41, 2.03]
Total events 14 14

Heterogeneity: Tau®=0.00; Chif=527, dfi=6(F=051); F=0%
Testforoverall effect Z=023 (F=082%

1.1.2 Non-RCT

Stulberg (2008) 1 28 ] 28 23% 017 [0.02,1.57]
Hoppe (2012) I 29 2 31 1.2% 0.2000.01, 4.359]
Tolk (2012) 1 50 1 50 1.4% 1.00 [0.06, 16.44]
Kamat (2009) 1 263 1302 158% 1.15[0.07, 18.46]
Gothesen {2011) 32 1464 149 8214 TE1% 1.211[0.82,1.78]
Subtotal (95% CI) 1835 8625 B2.5% 1.05 [0.65, 1.70]
Total events 35 158

Heterogeneity, Tau®= 0.03; Chif=413, df= 4 (P=0.38); F= 3%

Test for overall effect £=0.20 (P =0.84)

Total (95% CI) 2585 9364 100.0% 1.07 [0.77, 1.50]
Total events L] 173

Heterogeneity: Tau®=0.00; ChiF=959, dfi=11 (F=0.57), F=0%

Test for overall effect £= 040 (P = 0.69)
Testfor subaroup differences Chi®= 008 df=1 {F =076 F=0%

a8 3-7.88H HEEM 2t

3.2.4.3. & H|E
=3 vjEds ke
Begg test®} Egger test

3 vk & 4 itk

mﬁ il I]E

IHE 335 AHEW, HF A

# 3-3. £ dH|E=of i3t Ay

*

4
4+

s

4

001 04 1 10 100
Favours [CAS] Favours [CON]

A= Zu7] (<Y 3-8>, <1¥ 3-9>, <19 3-10>)3}

sl =3 vEH 7hs

P-value of Begg Test P-value of Egger Test

A 0.784
RCT 0.453
Non-RCT 0.327

0.284
0.548
0.182
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Funnel plot with pseudo 95% confidence limits

Funnel plot with pseudo 95% confidence limits
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=

S Abole] AX| gk Ale] Aol AR FofstA] BUTHOR=1.04, %% CI :
068-158, pvalue=0.85). A7 AAME=E 23 o =n|E Avry FLAud A
A Aol @ =N 0.82(9%5% CI - 0.35-1.95, pvalue=0.66), H]F2H9] Agolxe] o=
HIE= 1.12(95% CI @ 0.69-1.81, p-value=0.65)= A= {F2fstA] UtH 1™ 3-11).

hm=s

CAS CON Odds Ratio Odds Ratio
Study or Subagroup  Events Total Events Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.21RCT
Decking (2005) 0 7 2 25 1.8% 017[001,3.74] *
Hernandez(2011) 2 38 7 37 B.5% 0.24[005 1.23] E—
Kim{2 (2012) 2 200 2 200 4.6% 1.00[014 7.17] D
Huang {20132) 2 46 1 44 3.0% 1.895[0.17,22.36] -]
Kirn{1y (2012) 4 320 2 320 B.1% 2.0 [0.37,11.07] ]
Choong {2009) 1 a7 1] a4 1.7% 2.89[0.12, 72.58]
Subtotal (95% CI) 688 680 23.7% 0.82[0.35,1.95] -
Total events 11 14

Heteragenaity: Chif= 535, df=5{F=0238);, F=6%
Test for owerall effect: £=0.44 (P = 0.66)

1.2.2 non-RCT

Stulbery (2008) 1 23 a 28 36% 017 ([0.02 1.487] e

Hoppe (2012) a 24 2 31 1.9% 020[0.01,4.35 4

kamat (2009 1 263 1 302 2.3% 1.15[0.07,18.46]

Gathesen (2011) 18 1464 80 8214 BBA%  1.26[07FE 213 ‘F‘
Talk 2012 1 a0 I} a0 1.7% 3.06[0.12, 76.93] ‘

Subtotal (95% CI) 1835 8625 T76.3% 1.12[0.69,1.81]

Total events 21 a8
Heterageneity: Chi*=4.56, df=4 (F=034) F=12%
Test for averall effect Z=0.46 (F = 0.65)

Total (95% Cl) 2523 9305 100.0% 1.04 [0.68, 1.58] s 4
Total events 32 102

Heterogenaity: Chif=1027, df=10{FP =042}, F= 3%

Test for overall effect: Z=018 (P =0.85)

Test for suboroun differences: Chi*=0.37. df=1 (P= 0541 F=0%

a8 3-11. AS=2E HAg=Z gt MA|g=o e 2z 2M(HSH HEREA)

001 04 1 10 100
Favours [CAS] Favours [CON]

2) M X0 U= AT

A A ool mE AASE LAES] AolE Als] fste], HF B4 i
w3 178 5 A5 ALk 23 Decking(2005, 2007), Hoffart(2012), Stulberg(2008),
Luring(2012) 48& ez wojx|¢h wiekiy& dAlsiditt. 144 sy o
Hgd FUGAE o83 ol Axde T g e=HlE F4% 2y
Qz=n]o] AR FAFE 0.31(95% AlFTF 1 0.04-213) 2 FAEAAL, B]Fd FHAA
& °o|&% Feiilo]l uaH syl Hls) ARde wAAS v

=

g & AF
BE A9 AFeE 60RT Be I 5 Ak
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HE A o #3178 T FAEE 710e] 1309 o3l 3 139 (Hernandez
(2011), Kim(2012), Harvie(2012), Hoffart(2012), Ishida(2012), Stulberg(2008), Huang(2012),
Hoppe(2012), Tolk(2012), Luring(2012), Gothesen(2011), Kamat(2009), Matsumoto(2006))
of thste] wo]x|t vl AlFA MABARYS AEate] HlEREAS AAISHATHER
3-5, 71 3-12). 1 A}, FHE T3 L=2H[= 084(%% 21FE T 1 022-282) 013

| 224 el nls) Ax sk AL

A

A9 IHEAE ]

ofo
‘?E
4»
>
)
)
o

)

% AFSES 6% AU

E 3-5. Mzt 7|z10] 1370 o|Atel A= (#lo|X| o o EFE4A)
Posterior median
(95% Credible interval) PIOR<1)
| 0.84 (0.22, 2.82) 0.68
RCT 0.83 0.36, 1.71) 0.70
Non-RCT 0.85 (0.29, 1.52) 0.69

Forest plot for Bayesian Meta Analysis

Hernandez{2011) e
Kim_1(2012})
Kim_2(2012})
Harvie(2012)
Hoffart(2012)
Huang(2012}

RCT pool e

Matsumoto(20086)
Stulberg(2008) e
Kamat(2009)
Gothesen(2011) —te—
Hoppe(2012) ———
Ishida(2012)
Luring(2012)
Tolk(2012)

Non-RCT pool e

OWVERALL

QOdds Ratio (95% Crl)

a3 3-12. FHzE 7|zho] 1370E ol&el E®(s 1d)
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4) @ 70| 25749 o| Aol AL
HE A o 3 178 T FAEE 710e] 25709 o] 3 12¥(Hernandez

(2011), Kim(2012), Harvie(2012), Hoffart(2012), Ishida(2012),  Stulberg(2008),
Huang(2012), Hoppe(2012), Tolk(2012), Luring(2012), Kamat(2009), Matsumoto(2006))
of thste] wlolx|t vt A|FA MABARYS AEate] HIEREAS AAISHATHER
3-6, 19 3-13). 71 A%, FAHE T 2= 057(%% AlZT7E 0 0.08-351)0] %L
Hl"é% FHAAE o] &3 Feliio] 1nAH el Hla) gk TS v

= o

A Ao AFHE @R T ¥

e R

>
>,
+
Jﬂ
r 0
3
X
il
)
20
ﬁ.
mim
=
X
o

o

H 3-6. FHHE 7(2to] 25712 o| Aol H(H[o[X| 2t M EFEA)
Posterior median P
(95% Credible interval) (OR<1)
| 0.57 (0.08, 3.51) 0.77
RCT 0.76 (0.23, 2.37) 0.71
Non-RCT 0.43 (0.08, 1.68) 0.89
Forest plot for Bayesian Meta Analysis

Hernandez{2011} +FH=—+——4

Kim_1(2012)

Kim_2(2012)

Harvie(2012)

Hoffart(2012}

Huang(2012)

RCT pool —as—

IMatsumoto{2008)

Stulberg(2008) e—

Kamat(2009}

Hoppe(2012) —e——i——

Ishida({2012)

Luring(2012)

Tolk{2012)

MNon-RCT poaol e

OVERALL

Odds Ratio (95% Crl)

33 3-13. =X atzk 7|zZho] 2570 o|atel HR(£E)
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20 , 260
183.5 (+108.89)
35.0 , 400.0
= THp-value
WX o] 5371(10.5%),

o] 69.1(SD=636)A, L
Aol
HAA| T A B THp-value<0.0001).

FEwro]l 27(0.26%) 2 HI%

20 , 260

125 (£9.31)
-1

1269 (£78.44)
10.0 , 300.0
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0.0342),
Jatol 591 (11.7%), A4 F&to] 3971(5.1%) 01Ukt

32 (£1.32)
10 , 50

62.3 (+38.88)
250 , 150.0
4-7>3}F 2o}

Ay A
it

e <

HAA| o] 771(1.39%), 1L

6.3 A= H|C
A A Bk o™ (p-value

0.0027). A& A4x(body mass index, BMI), &7]

3

E
=

14

do] 4571(591%), Aol T177(94.09%) 082 F T E5FollA o4 9

=wro] R27(4.22%0) 2.2 v|G

63.0(SD

3 7

A
[e)

Mean(+SD)

Min, Max
Frequency per year

Mean+SD

Min, Max

-

R

i

Period(year)

TN
=

g4 o] 75571(9.1%), 771(09)0] ¢
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H 47, AT J[AMEY

SHTRIE 0T ABLTHA|BES| Bl DETAT

HIGA SHHERIE (N=50D) | A =7 (N=762)
7IMEHN p-valuer
n o/o) n (OAJ)

Sex
Male 36 (713 45 (5.91) 0.3835
Female 469 (92.87) 717 (94.09)

Age 1
Mean+SD 69.1 (+6.36) 680 (£6.84) 0.0027
Median(Q1, Q3) 69 (65, 73) 68 (6 4 72)

20-59 28 (5.54) 72 (9.45) 0.0466
60-69 225 (44.55) 350 (45.93)

70-79 230 (45.54) 307 (40.29)

> 80 22 (4.30) 3 (433

BMI(kg/m?)

Mean+SD 26.7 (¥3.45) 267 (£3.58) 0.7029
Median(Q1, Q3) 265 (24.46, 28.44) 26.6 (24.31, 28.64)

Smoking 13 (257 15 (197 0.4727
Period(year), Mean+SD 350 (£837) 335 (£16.17) 0.8441
Median(Q1, Q3) 30 (30, 40) 35 (21, 50)

Alcohol 29 (5.74) 38 (4.99) 0.5562
Period(year), Mean+SD 20.1  (£12.21) 311 (21643 0.7524
Median(Q1, Q3) 30 (20, 30) 35 (20, 40)

Medical history
Hypertension 319 (63.17) 479 (62.86) 0.9116
Diabetes 124 (24.55) 158  (20.73) 0.1095
Renal disease 7 (1.39) 2 (0.26) 0.0342
Cardiovascular disease 53  (10.50) 32 (420 <.0001
CVA 24 (4.75) 22 (2.89) 0.0822
Osteoporosis 2 94 (18.61) 120 (15.75) 0.1825
Liver disease 12 (239 12 (157 0.3056
Hematology disease 4 (079 1 (013 0.0855
Others 69 (13.66) 125  (16.40) 0.1847

Disease diagnosis 0.0328
ElgyN Z2EA 505  (100.00) 755 (99.08)

AN ZEAEA 0 (0.00) 7 092

Navigation indication
HUMEMMME 3 (059 1 .13 0.3076
pEoHe 3 (6793 17 (229 <0001
=79 HH(MEZ & F2) 1 (0.20) 0 (0.00 0.3986
A F=£=2 2l thEZE E£=
ZZo| Y =0| olo|
=AU T|E el 0 (0.00 0 (0.00
=74 W XEXE ALE"” 7
s EF

BMI: body mass index

* p-values : AL - S AN, HIFHHS - FOMF A™ (L= oMo AT

1) Age at surgery

2) Between 6-months before and 6-months after surgery

3 HEZ = d=2 =A7 =0 At Hyo| o 7[& Wyl =4 W XEXE A" +

o= A
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HQdAF SHHARR| T (N=B05) | DAIE &7 (N=762)
SaEM p-valuex
n %) n (%)
TE2e 0.7726
REFR 245  (48.51) 376 (49.34)
2% 260 (51.49) 386 (50.66)
UE =5
UE = 298 (59.01) 414 (54.33) 0.1003
= FEd UF == 138 (27.33) 204 (26.77) 0.8275
Patellar resurfacing 231 (45.74) 457  (59.97) <.0001
Implant type
TE2 <.0001
PS 311 (61.58) 561 (73.62)
CR 122 (24.16) 171 (22.44)
PCS(UC) 62 (12.28) 3 (0.39)
£4 <.0001
Mobile 469 (92.87) 110 (14.44)
Fixed 30 (594 634 (83.20)
Cement ALE 75 502 (99.41) 752  (98.69) 0.2142
Operation time(min) !
Mean+SD 1224 (¥32.17) 110.0  (+43.46) <0001
Median(Q1, Q3) 120 (105, 133) 100 (85, 120)
=
Hif o 2F
24A|2Hco) 422 (83.56) 724 (95.01)
Mean+SD 4379 (+337.57) 5356 (+350.08) <0001
Median(Q1, Q3) 396 (170, 630) 5525 (245, 710)
&= g2Hcc)
Mean+SD 6174 (+498.37) 7812 (¥713.29) <0001
Median(Q1, Q3) 520 (240, 835) 840 (300, 1139)
A2 4=(day)
Mean+SD 22 (+12) 20 (x0.74) 0.0001
Median(Q1, Q3) 2 (1,3 2 (1,2
Rec ?
yes 161 (31.88) 525 (68.90) <.0001
Mean+SD 6206 (+267.25) 7128 (+x266.21) 0.0006
Median(Q1, Q3) 600 (400, 800) 640 (600, 800)

Missing value: Implant type T+=(navigation 10, manual 27), Implant type S (navigation 6, manual 18)

* p-values : A& - S8 Y HFgH s - Flo|HF AH

1) Time from skin to skin

2) =&M8 T (Packed RBC), MIE A& F(washed red cell), 2887 M7 & & F(Leukocyte poor RBC,
Leukocyte filtered RBC) €2 M& 4 =8
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CHp-value
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E XgE AE(femoral component alignment)oll A #dH(a)e] o]A4FX](angle < 87

\=]
A

A

[e3]
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WA
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CXe
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oA 7HE Bkl
[e]
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ATk

T THH] 24
J(outlier)
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o
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o A
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J3to] 122.4(SD=3217)%-,
[e}

H]
=

] Fraro] 12.09(SD=7.89) =%,

oA o] FA7F o wel Ay

ZHanatomical femural-tibial angle)®] ©]%+*](angle < -9
HAFx o] 16271(32.08%), 11414 <ato] 26071(34.12%)

Jiro] 1.33(SD=2.71)%, A4 F&wro] 1.31(SD=3.18)

ol o]

&
Aol 10771(21.19%), 44 Farol 19531(25.59%)

2 46971(92.87%)°] ©]'5(mobile)FolR o, i1

63471(83.20%)¢] 1A (fixed)F o2 =}Fo]7}k
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Fol= §llom(pvalue=0.1776), ¥dH(a)e] odA]
£ 5% 7|Fo® & A9 v ARl M4ART71%), 1AA a9
(12.99%) Agsto] a2 aatol| A o] FA] Aol =3ktkp-value=0.0395). A% (y)
o] o dA|(angle <+5 HE+= angle > #5)& BIGA ATl 10871(21.39%), 112414
Fero] 18371(24.02%) 0] st o, FAH o' FolshA] etk

7 XgHE AH(tibial component alignment)ollA] IFA(R) Q] o]A4kx] 7]520] angle <&7%=
Y angle>93%=4 Wi, WP FWAAALES 217(416), 1A FeEde 1204
(1575%)2] o =|7F A8t ar, o] 4] 7]15=0] angle <8% = angle > B v
H Q% gAe] 071(0%), A4 Frete 2370(3.02%)9] o]/dx]7F dAste],

1 4

aZF ZpolE BT ARG g B AT <5E 4-9>9F 2k
E 4-9. $2HYE
= HIGA SRR (NB0D) | AE =7 (N=762)
TEYAT p-value
n o/o) n (O/o)
Mechanical femural tibial angle
Pre-OP
Mean+SD 1.7 (£6.21) 1209 (¥7 ) 0.39
Median(min, max) 11.35 (-11.8, 38) 1157 (211, 124.3)
L gt 480 (96.00) 730 (95 )
Mean=SD 1169 (#5793 1261 (¥7.23)
Median(min, max) 11 (0.35, 38) 11.825 (0, 124 3)
]y 25 (4.95) 32 (420
Mean+SD -396 (¥3.19) =771 (¥693)
Median(min, max) =325 (-11.8, -0.5) -6.15 (=211, -0.02)
Pre-OP angle 0.4566
30< angle 2 (040 8 (1.05
20< angle < 30= 43 (8.51) 78 (10.24)
10< angle < 20= 252 (49.90) 3838 (50.92)
angle < 10& 183 (36.24) 256 (33.60)
2| gt 25 (4.95) 332 (420
Post-OP
Mean+SD 133 (£2.71) 1.31  (£3.18) 0.896
Median(min, max) 120 (-9.25, 12.25) 1.10 (=152, 14.2)
Qutlier range rate
angle>+3 137 (2713 235 (30.84) 0.1556
angle>+5 48 (9.50) 99 (12.99) 0.0577
Navigation Indication K 38 18
angle>*3 14 (36.84) 5 (27.78) 0.5034
angle>+5 4 (1053 1 (5.56) 0.5424
Pre-OP angle H= 7|&
30< angle
angle>*3 2 (100.00) 6 (75.00) 0.4292
angle>*5 1 (50.00) 5 (62.50) 0.7469
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= H|GAF SHEHEIRIZ (NSS0B) | DAIE &7 (N=762)
XD p-value*
n o/o) n (O/o)
20< angle < 30k
angle>+3 14 (32.56) 31 (39.74) 0.4338
angle>+5 8 (18.60) 18  (23.08) 0.5665
10< angle < 20
angle>+3 69 (27.38) 134 (34.54) 0.0574
angle>+5 22 (873 57 (14.69) 0.0251
angle < 10k
angle>+3 41 (22.40) 54 (21.09) 0.7423
angle>+5 14 (7.65) 16 (6.25) 0.5665
Q| d}
angle>+3 11 (44.00) 10 (31.25) 0.3221
angle>+5 3 (12.00 3 (9.38) 0.7486
Anatomical femur-tibial angle
Pre-OP
Mean+SD 512 (57 562 (+554) 0.1221
Median(min, max) 499 (-17.6, 29) 540 (-14, 31.35)
Post-OP
Mean+SD -4.76 (¥342) -4.85 (+351) 0.673
Median(min, max) -500 (=159, 9.3) -500 (-16, 10)
Qutlier range rate
angle<-9 or angle>-3 162 (32.08) 260 (34.12) 0.4503
Femoral component alignment
a0
Mean+SD 89.23 (+345) 8846 (+4.21) 0.0004
Median(min, max) 89.28 (735, 105.9) 89.00 (55.45, 106.1)
Qutlier range rate
angle<87 or angle>93 107 (21.19) 195  (25.59) 0.1776
angle<85 or angle>95 44 (8.71) 99 (12,99 0.0395
Al & (y)
Mean+SD 157 (#4.33) 2.15  (+4.01) 0.015
Median(min, max) 123 (-12.4, 15.8) 200 (-132, 14.6)
Qutlier range rate
angle<*5 or angle>*5 108 (21.39) 183 (24.02) 0.3631
Tibial component alignment
2 (B)
Mean+SD 90.00 (#1.47) 9054 (¥2.13) <.0001
Median(min, max) 90.00 (85.25, 94.7) 90.50 (82.22, 98.8)
Qutlier range rate
angle<87 or angle>93 21 (4.16) 120 (15.75) <.0001
angle<85 or angle>95 0 (0.00) 23 (3.02) 0.0004
Al & (6)
Mean+SD 8741 (£3.1) 8772 (¥323) 0.0984
Median(min, max) 87.60 (77.4, 97.55) 88.00 (76.8, 99.485)

Missing : anatomical femur-tibial angle(navigation 3, manual 3)
T}ALDH

o

* p-values @ P& - S -4 F,

Al A (y)(navigation 5, manual 4),

e[
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Ml HARTI 1A Fewrt FEASHES Baiste] o WAl dE =
Aesw HARA A, A oE-AEe g B 9 HEe] 49, QEas 5
B, TR AAE A, A, B, FH/AS, FELAAZ/LED), £Ed 4% WF,
wae] WY For nAT thud BAA v PUPATS 144 S o
A AL AR R Fold Aot UATKBE 7IE adjusted OR=0.84, 95% CI :

0.66-1.09, p—value=0.17%, 5% 7<= adjusted OR=0.69, 9% CI : 0.46-1.03, p-value=0.0671).
E x3HE AEe #H(@Y AAHEAE W£3%(0]dA] & angle<87 or angle>93)
& o Ag, o)A AR v Ao of 2% = SEAAINE FAA A+
A& gidtHadjusted OR=0.78, 95% CI : 0.58-1.04, p-value=0.0903). aA|2t A4
= PELHE(O)AA ¢ angle<®S or angle>BH)E & - HGAF U To] LA A
Fatel] HlE| o]dx] whAe] 34% Al yERgdTtHadjusted OR=0.66, 95% CI
0.44-0.99, p—value=0.0445). T3t A= 3= Hdo] AJH(P) Ztee v SHY
Aare] wAA el o] Ax] Wao] 829 WAl YR THadjusted OR=0.18, 9%5%
CI : 0.10-0.31, p~value<0.0001).
A e XgE 2 Aw X3 W e
A FETEY FE § ol Aol withal o 4= qvh

(a, B= HIGE Pl AL

# 4-10. &= F o|&x WYy2H

Unadjusted Adjusted+

#& % 0|4

OR 95% Cl) p-value OR (95% Cl) p-value

Mechanical tibiofemoral angle

Outlier (>+3) 0.84 (0.65, 1.07) 0.156 0.84 (0.65, 1.09) 0.1795
Outlier (>+5) 0.70 (0.49, 1.01) 0.059  0.69 (0.46, 1.03) 0.0671
Coronal femoral component
alignment(a)

Outlier (angle<87 or angle>93) 0.78 (0.60, 1.03) 0075 0.78 (0.58, 1.04) 0.0903
Outlier (angle<85 or angle>95) 0.64 (0.44, 0.93) 0.0197 0.66 (0.44, 0.99) 0.0445

Coronal tibial component
alignment(B)
Outlier (angle<87 or angle>93) 0.23 (0.14, 0.38) <0.001 0.18 (0.10, 0.31) <.0001

Logistic regression
* Adjusted covariate : el FdH, AZE EM T2, MAEZF X, oA, MY A=/
H-

Py — | XX A A
L2292 E%) +EH

e
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H| 9 AT 1A A et QA1 A) JHrke Y8 e 99 ROM
(range of motion), SF-36, KSS, HSS(hospital for special surgery), WOMAC 4%

QAT wedd FNAAR D4 FeTed 94 T15e WA BEE A

o
rlr
Sy
v
Y
=
1>
2
-
v
=
2,
>
g
&
g
a
)
Hi
g:&
~N
=)
M
o
!
¥
>4
X,
o
g
&
g
a
lo,

oA o S & F Utk 53] KSS 7154 (function score)2t WOMAC 7554
(physical function) =5 % Holl= 2244 FEdty) vy PHgX]Trol| A HFito]
ztol7b gl = Follve 7 w3t 7157 Aol e Ao R YERh o=
TAA Freatel] mls|A ngAd AR wrollA] KSS 71% A on] A s dict

= AL AR GarE o2 WOMAC H497F 9555 2 2345 <Jngh.

oIAE 7| Unadjusted Adjusted
Coefficient (95% Cl) p-value | Coefficient (95% ClI) p-value

ROM

Flexion contracture(FC) 0.429 (0.047, 0.811) 0.0277 | -0.149 (-0.742, 0.444)  0.6216

Further flexion(FF) -1.194 (-2.851, 0.462) 0.1574 | -0.499 (-2.85, 1.852) 0.6769
SF-36 -0.749 (-3.625, 2.127) 0.6078 11.273 (-7.282, 29.827)  0.2321
KSS

Knee Score -5.31 (-10.06, -0.56) 0.0285 | 0.064 (-8.403, 8.531) 0.9881

Function Score 4.815 (2.641, 6.99) <.0001 0.466 (-2.733, 3.666) 0.7749
HSS 1.032 (-0.355, 2.419) 0.1444 | -1.562 (-3.69, 0.565) 0.1497
WOMAC

Pain -0.532 (-1.298, 0.235) 0.1735 | 0.139 (-1.206, 1.484) 0.839

Stiffness 0.308 (-0.779, 1.395) 05776 | 0.534 (-1.271, 2.338) 0.5608

Physical Function -3284 (-5.603, -0.965) 0.0057 | -1.912 (-7.432, 3.608)  0.4958
Linear regression

, S2HE E4H, 77, MEZ

* Adjusted covariate : T=8 UMM J|5HIt H, Dol FH, ¢
I
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H| Q7 AT AA Faate] P WA Gt BRolA =5 dAsE
Ao g Uyt a9l dxl(wound) TS RIF ARl 273(04%), 1L
2124 FaatelAl 171(013%) 010 e, X3k=F9] 453 (deep periprosthetic  joint
infection) ¥ G2 A GATA A 271(0.4%), 12A Fstoll A 271(0.26%) 0] HAYS)
At Xe=F9 F A (periprosthetic fracture) LA1A Fdatoll A7t 171(0.13%)°] 2
Astlon AE-thEH-9] - (tibiofemoral dislocation)® 114% Féewtol At 14
(0.13%)°] EAeFATE AP AL G FFAATNAM R 571(0.99%) ] EAsA &
B Aol disl 7 o VIAEA B FEEAS Bt ‘ﬂ]ﬂ’é}i’x} skl ot, oAy

A5k Aol this BEE ol g3 BHE FaetA ShthE 4-

HIQGA SRR (NBD) | AN =7 (N=7B2)
S = p-valuex
n (%) n (%)

Bleeding 0 (0.00 0 (0.00)

Wound complication 2 (040 1 (013 0.567
major 0 (0.00 0 (0.00) 0.567
minor 2 (040 1 (013

Thromboembolic disease 0 (0.00) 0 (0.00)

Neural deficit 0 (0.00 0 (0.00)

Vascular injury 0 (0.00) 0 (0.00)

Deep periprosthetic joint infection 2 (040 2 (0.26) 0.6529
2l ol (yes) 1 (0.20) 2 (0.26) 1.000

Periprosthetic fracture 0 (0.00 1 (013 1.000
Femur 0 (0.00) 1 (0.13) 1.000
Tibia 0 (0.00) 0 (0.00)

Extensor mechanism disruption 0 (0.00 0 (0.00)

Patellofemoral dislocation 0 (0.00 0 (0.00)

Tibiofemoral dislocation 0 (0.00 1 (013 1.000

Implant fracture or tibial insert dissociation 0 (0.00 0 (0.00)

Reoperation 0 (0.00) 0 (0.00)

Revision 2 (040 2 (0.26) 0.6529

Readmission 5 (099 0 (0.00 0.0099

Death 0 (0.00 0 (0.00)

* p-values : 7H0[M & AE = oMol detAd

FEA RS G 1070 719 5 84 719t ARE AR A

AAGE TS FHsl AT dAAE

I o] PHs
B3k BPRAR) T 4017, 1’5,7‘—1 T H067101
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rot

by &3 bl

AT HEEY] Fmol THE 2012W97H] S TS <E 4-14>¢F e, 8
Z|atol| A 271(0.50%), 312414 /\%—Eoﬂ/\ 571(0.99%) AR 1L, FEi-e

A= v A TNA 1671(3.99%), 21214 ol Al 1470(2.77%) A5 Th
2 A Z(thromboembolic  disease)< W97 XA 3371(823%), 1144
FaEwolA 407(791%) 0.8 7 ol WAE] FARFA AL, d¥ H(vascular injury)
S a2 el ARt 171(0.25%)0] AT J?ﬂrxéiié dae v AR
01]7\1 671(1.41%), 1AA Fsroll A 271(0.40%) A, HaR A 2dL vgi) 3

gx]tol| A 671(1.50%6), ALAA ol A 11@(2.1’7%)01%‘:}.

BE AP v SHAATIA 2571(6.23%), A4 FEtell A 2171(4.15%)
Attt AR HTARE AAlste]l $8S WS Hlwdk Ay o FaEait A

Hom frolg Aol itk

e

E 4-14. PEE

g

MAZEH F7AE AA)

Ak SHHARRIZNS0Y) | AIA =THN=500)
S E p-value
n (%) n (%)

Bleeding 2 (0.50) 5 (0.99) 0.4732
Wound complication 16 (3.99) 14 (2.77) 0.3075
major 14 (3.49) 10 (1.98) 0.1587
minor 4 (1.00 5 (0.99 1.000
Thromboembolic disease 3 (8.23 40 (7.91) 0.8607

Neural deficit 0 (0.00 0 (0.00 -
Vascular injury 0 (0.00) 1 (0.20) 1.000
Deep periprosthetic joint infection 6 (1.50) 2 (0.40) 0.1485
Periprosthetic fracture 6 (1.50) 1 (2.17) 0.4544
Patellofemoral dislocation 1 (0.25 2 (040 1.000
Tibiofemoral dislocation 0 (0.00 1 (0.20 1.000
Reoperation 12 (2.99) 10 (1.98) 0.3241
Revision 4 (1.00) 3 (059 0.7063
Death 25 (6.23) 21 (4.15) 0.1566

* p-values : 7I0IM&F AN E= mMe ¥EAd

4.2.8. x| &z L

<HE 413>014 Wl SHPH T wH Gl AN 22t 2710) wAyE
govt, My FUPANTES 7 ol MRS 04% 1AH FETS 026%5]

ootk otk AR BAE Aol g AolAFAA A BAKoR fold
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ol glAthp-value= 0.6529). A& v AR = Ax|ghe] 14,
wAgke] 17 WASIloH, aAA Fatd e FEXIge] 27 WAt FedR
HE AR Fzo] WA AR S] 713 Al Aol Wit 692(SD=490)%, L
212 Frto] 690(SD=603) Y= & Apol7} gilom, F i+ BF AX|$e] A= 9
© 7 ERITHEA-15).

F7HHo R <F 4-14>004 ARRE HyAmel AAsle] 201297149 dHE 2
AX e S B Av Ax| S vl Rl 471(1.0%), A4

o] 371(059%) BAsIA o BAH R Fofdk Afole AATHp-value=0.7063). AA]
Sheo] AT wj7hx|9] 7|3 WG FAAA|Te] Bt 865(SD=463)Y, 1A &
o] BII(SD=5R) L& F w1+ W77 Zpol= gl tHp-value=0.4138).

# 4-15. Mx| &= LY

b|Get SHERIZNGD) | DM A & (N=762)

- p-value*
n (%) n (%)

Revision

Time to revision(days)
Mean=SD 692.0 (*490.73) 6905 (+603.16) 0.9981
Median(Q1, Q3) 692 (345, 1039) | 690.5 (264, 1117)
Tz
TEHS 0.7397

M x| & 1 (020 0 (0.00

S E2x gt 1 (0.20) 2 (0.26)
A &7

Femur

Tibia

Patella

PE Insert Only

AL
Infection 2 (040 2 (0.26) 0.6529
Aseptic Loosening
Wear
Osteolysis
Instability
Periprosthetic fracture
Stiffness
Malalignment

Extensor Mechanism
Dysfunction

Other Implant Failure (Implant
fracture or insert dislocation)

Unidentified Pain
Others

* p-values : 7I0IM&F AN E= mMe ¥EAd

0.3986
0.3986

[ R
S5 S o
o
ceeee
DO oo
S5
(@)
eLeL2e

1.000
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# 5-1. A 24 2¢¥ =

= =2 AT
SR} A olZEEHE MR|Et=g w2 Xt ISE([CRR|V|IE HE £
= T - - = = =

UZ SASSY Alg, B} 7SN o3 Hsle B

Saqrfob 9l | T of 2AMOi ok H|YA AR E 0|85t ols& A M| &H=(navigation)
ST T | H|mofek J|Ee TAM oz & A x| EHE(manual)
=A 2 BAHL|ZHA 2HE
=A g HZ-528 &4
=4 2y Markov Decision Model
BA7|ZHEMFT 10/14
AN &5 X E A x| £HZ(revision rate) : RR
53 X E QALY(REH +)
2 a= O|ZH|E : X[EA| ALEE MA H|E =7

—_ o

= HIO|2H|S(WSH|E, ZHEH|E, AlZHH[E) @ o|=xg

» Malalignment : mechanical 3= (coronal 7|&)

* Major Complication : =&0| & 235t bleeding, wound
complication2 2 2lst ==, thromboembolic disease, neural
deficit, vascular injury, deep periporsthetic joint infection,

=9 HAZAE Mo pgrlprogthet|o fractur.e, patellofemoral dislocation, tibiofemoral
dislocation, reoperation

e Minor Complication : =&0| 22 gl= wound complication

* Post-revision : =2 YA} HAZLEH AE]

e Death : all-cause mortality from every health state and excess
disease-specific mortality

_63_



oA

t

S

=2l H|w

5.1.1.1. CH&F X2

p—

)
18

—_

;o:._

W

|
—_

XM
=

Fch 20079 AEE

o

Ao etk AR B4

H] 1l

-
.

5t

°

= 9e%)} FREA
WS 558%E AHA]

il

]

NA &

Sl
ERDEE

-
R

1
o

TAERE

%

Al A

T

=

1

o

7ol

2o WE 1 A% (Life-Year Gain, LYG) ¥ tl&o] ko] & 7j4& vk

134 427 (Quality-Adjusted Life Year, QALY) S #-85t1ch

pyl
=
iz

=

-
it

AT

°©

3}

SR
H| 1

=

[e)
=

g/]

¢}

=
Q.90

=

o} ]

=R

Bhotle]

-
T

]_

S

°|-&

48] (Incremental Cost-Effectiveness Ratio, ICER)$} #=%] v]&-&
— 64 —

-] (Incremental Cost-Utility Ratio, ICUR) & A|Al8F31oH, QALY



bar o

Bz ol

+

A4 (malalignment), 77

2 Az ge
o=

(major complication), #}*]2Hrevision), A

)
A (death)

=,

H

b

O]

gk

o

3] B3| (post-revision)

’

=
10doe=

o

(minor complication),
713k

ko3

=
T

[¢)

<TY 5-1>9] BFeA
=

4

1

<
p 4

2 gk

wﬂ o K o= Ao W
= C-ﬂ < ﬁe 0f % T N
S = ~ o
Ko oqg R ¢ -
M T A R mww N %S
R /| BE
o wm ﬁ., T oo™ ‘A 2%
,am__ Zo P N S| AN -
(o 70 _ZT.c UT.G uO q ]__/l.A
X X AR
R 5 B w5
o W o I
Lo W o W
) ma s Mo TE _%
B o g 9 .
X W o M E 5 %
To = X OT —~0 B
X fite) ﬁl X m =
T ol o wﬂ R o T
= o N oo o B f 4
o o_ io E.a B 0 o c
o ,% Wﬂ o o Wa ‘W,NL [ _m
o ™ - N A — &
mm%%um%ao A | e
] o U x, % o |
R R L[ 8
9 = B B W _ 5 58
il B ol | g%
I ) §
il R
0 o
%m&&ﬂ%ﬂwﬁ
T R %u Nlo ﬁm - K
ﬂArO g o) ﬂAFL Mm I_V_-_ Jl /
o BT oo Vo N/
Wog o R owm Y E e |/
L T w of T %o g
dﬂ /m\ ﬂ - Mﬂ ﬂe ;oT MO M
NN g Neoa Y =
N Hu W o o N
T %o o T oA w1

: Markov Decision Model

|

o

=X

_65_

AHMES B

2 5-1.

a



ke

S

b=of HlW

x|etk

o}

1A o= F71(10d ool

155

o]x el A

bl

A @A) €]

S

ERa R

)

<
gele) B

g

ki3

71ell 73]

=
T

U 710l Al

-
T

AV A =]

)

]

FH= Mo

Eineicy

s

U 710l S

-
s

gele) B

‘mo
Ton

FEe] gl v F7el A

=
o

| ¢t

e

o, A

o~
T

E

]?l_

3

- o
pu

3] 5 efoll 4

g 5

e

Al

5.1.2. £ TO[&E

A7)0 whA

el

=2 =
=

“F(propensity score)

@4

3ol A

11 9

2 nAs

’de] Aol
J(Inverse Probability of Treatment Weighting, IPTW) <

el 71AE

Hatel e 7}

TR

s

5

olo

=
=

]

bk ol A4EAE AL

]

Z

stk d2tE Tk

&

3|
~

<HEZ 97> AA|

[e)
A

EX
=

45 ARk 714

=1Ke]
e

Ay

7IAA E-A=

d

o,
=3} Apo]

B

-
it

e

NAEA 0] ST L

=
=

27t A4S Aol

A

oV

T

N

)
b

=

0|
G

(standardized difference)”} T35 10% 7

_66_



old FERIE asly] ffste] WY FIUGAE o8 FedAre] 49 4

19 7}
AN thg F710l Axges e & ol AAA £ 12ds 3 vek
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=
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H# 5-2. ZZAENY MolgE

el Hol=E
TKA — Malalignment(CAOS) 0.26388
TKA — Malalignment(manual) 0.28157
TKA — Minor Complication(CAQS) 0.00600
TKA — Minor Complication(manual) 0.00641
TKA — Major Complication(CAOS) 0.06713
TKA — Major Complication(manual) 0.06292
Normal Health — Minor Complication 0.00097
Normal Health — Major Complication 0.01685
Minor Complication — Major Complication 0.62573
Minor Complication — Revision 0.00000
Remain in the Minor Complication 0.12568
Major Complication — Revision 0.06877
Malalignment — Minor Complication 0.02036
Malalignment — Major Complication 0.07188
Malalignment — Revision 0.00000
Revision — Malalignment 0.15065
Revision — Minor Complication 0.14727
Revision — Major Complication 0.16181
Post-Revision — Revision 0.00000

5.1.3. 1}

IARE Eol 2 A el A

[e]
= 2=
s (2000)9] AT A¥E FE L83,

Fol ae) WO FAshn APAGS. AABE T ABgEAAe] se de
0782 The geiel wis) £ vehgh FggEent Ard $uF gl visf Sy

& ol = Ao ake] A0.35)0] B 9 wgkow, AReEs B 49 &
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o] AL 051 oItk AxgEs T
gz Ao= BT 5-3).

l"O

T A%S HEI A gl Aol tha 37}

[«

¥ 5-3. ZAZAEY &fo F

2HeEf 2=
Utility of First TKA 0.720
Utility of Normal Health 0.780
Utility of Malalignment 0.720
Utility of Minor Complication 0.660
Utility of Major Complication 0.350
Utility of Revision 0.510
Utility of Post-Revision 0.680
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x|gt= 1 7,559.02 x|egt= 1 10,669.37
M x| gh= : 9,397.06 Mxlet= 1 12,507.47
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12,270.48
12,268.30

(QALYs)

(LYG)
15,974.45
15,975.59

7ItH

Navigation
Manual

2.18

-0.14

o| xto|
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HIGA eHHERel Z2Hd 24
¥ 5-7. MY A At

HE-28 &4

H|E 2 Z(QALYs) HEH H|E-2&H(CUR)
Navigation 13,656,834,133 12,270.48
Manual 13,177,424,776 12,268.30
T =2l o] 479,409,357 2.18 219,477,917 /QALY
H &-52 &4

H|E ZIHLYG) &2 d|8-F2H|(CER)
Navigation 13,656,834,133 15,974.45
Manual 13,177,424,776 15,974.59
T 2| o] 479,409,357 -0.14 dominated

5.3. IIZAXE &4

5.3.1. &AIZk(threshold) &4

NMB(Net Monetary Benefit) 5,441,077 6.12

Cost 5,418,046 6,946,858
WTP=3,0002+4 &

NMB(Net Monetary Benefit) 5,452,592 6.24

Cost 5,376,289 6,874,034
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9.1.

9.1.1. 2|49 : Ovid Embase

MM % &

2}

HS =2|28: Ovid Embase (1974-2013. 4. 23&) A A}

1 Clinical trial/ 881,248
2 Randomized controlled trial/ 343,107
3 Randomization/ 61,240
4 Single blind procedure/ 17,271
5 Double blind procedure/ 116,612
6 Crossover procedure/ 36,696
7 Placebo/ 229,153
8 Randomi?ed controlled trial$.tw. 85,932
9 Rct.tw. 11,327
10 Random allocation.tw. 1,272
" Randomly allocated.tw. 18,852
12 Allocated randomly.tw. 1,897
13 (allocated adj2 random).tw. 798
14 Single blind$.tw. 13,477
15 Double blind$.tw. 142,162
16 Placebo$.tw. 192,958
17 Prospective study/ 230,886
18 ((treble or triple) adj blind$).tw. 335
19 or/1-18 1,341,624
20 Case study/ 19,366
21 Case report.tw. 251,688
22 Abstract report/ or letter/ 883,984
23 or/20-22 1,149,987
24 19 not 23 1,304,927
25 Clinical study/ 90,954
26 Longitudinal study/ 59,546
27 Retrospective study/ 314,673
28 Prospective study/ 230,886
29 Randomized controlled trials/ 29,314
30 28 not 29 230,091
31 Cohort analysis/ 144,344
32 (Cohort adj (study or studies)).mp. 97,360
33 (follow up adj (study or studies)).tw. 44 295
34 (observational adj (study or studies)).tw. 52,681
35 (epidemiologic$ adj (study or studies)).tw. 71,150
36 or/25-27,30-35 936,579
37 Total Knee Arthroplasty.mp. or exp total knee replacement/ 15,461
38 Arthroplasty, Replacement, Knee/ 10,245
39 knee replacement.mp. or exp knee arthroplasty/ 25,692
40 Knee Prosthesis.mp. or exp knee prosthesis/ 7,081
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#HS =2/ 28: Ovid Embase (1974-2013. 4. 23%) FaRA P2 iy

4 or/37-40 26,690
42 navigat$.mp. 20,963
43 exp computer assisted surgery/ 5,769
44 computer assisted.mp. 543,797
45 (image?less or image?free).mp. 120
46 or/42-45 560,644
47 41 and 46 1,673
48 36 and 47 232
49 24 and 47 280
50 (or/24,36) and 47 373

9.1.2. 2|28 : Ovid Medline

HS =2| 28 Ovid Medline (1946-2013. 48 =™ ) aF e iy

1 Randomized Controlled Trials as Topic/ 84,923
2 randomized controlled trial/ 346,442
3 Random Allocation/ 76,994
4 Double Blind Method/ 119,348
5 Single Blind Method/ 17,364
6 clinical trial/ 476,562
7 clinical trial, phase i.pt. 13,061
8 clinical trial, phase ii.pt. 20,885
9 clinical trial, phase iii.pt. 7,804
10 clinical trial, phase iv.pt. 793
11 controlled clinical trial.pt. 85,736
12 randomized controlled trial.pt. 346,442
13 multicenter study.pt. 155,090
14 clinical trial.pt. 476,562
15 exp Clinical Trials as topic/ 264,779
16 or/1-15 957,492
17 (clinical adj trial$).tw. 181,272
18 ((singl$ or doubl$ or treb$ or tripl$) adj (biNd$3 or mask$3)).tw. 116,815
19 PLACEBOS/ 31,564
20 placebo$.tw. 141,917
21 randomly allocated.tw. 14,359
22 (allocated adj2 random$).tw. 16,708
23 or/17-22 366,864
24 16 or 23 1,067,834
25 case report.tw. 172,652
26 letter/ 768,265
27 historical article/ 291,337
28 or/25-27 1,221,555
29 24 not 28 1,039,732
30 Epidemiologic studies/ 5,668
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HS =2|Z8: Ovid Medline (1946-2013. 48 =M =) A A )

31 exp cohort studies/ 1,247 056
32 Case control.tw. 65,054
33 (cohort adj (study or studies)).tw. 67,748
34 Cohort analy$.tw. 2,971
35 (Follow up adj (study or studies)).tw. 34,073
36 (observational adj (study or studies)).tw. 34,149
37 Longitudinal.tw. 117,129
38 Retrospective.tw. 228,307
39 0or/30-38 1,437 234

exp Knee Prosthesis/ or exp Arthroplasty, Replacement, Knee/
40 16,932
or knee replacement.mp.

41 Knee Prosthesis.mp. 8,432
42 Total Knee Arthroplasty.mp. 7,193
43 or/40-42 17,672
44 navigat$.mp. 14,523
45 exp Surgery, Computer-Assisted/ or computer assisted.mp. 210,156
46 (image?less or image?free).mp. 9%
47 or/44-46 220,808
48 43 and 47 1,015
49 39 and 48 325
50 29 and 48 186
51 (0r/29,39) and 48 412

9.1.3. =248 : Cochrane

=2|=28: Cochrane Register of Controlled Trials(CENTRAL)

HS e e
2013.4. 23
» MeSH descriptor: [Arthroplasty, Replacement, Knee] explode all 1 979
trees ’
#2 MeSH descriptor: [Knee Prosthesis] explode all trees 501
#3 Total Knee Arthroplasty 1,650
#4 knee replacement 2,086
#5 #1 or #2 or #3 or #4 2477
#6 navigation 402
#7 MeSH descriptor: [Surgery, Computer-Assisted] explode all trees 403
#8 computer assisted 8,323
#9 imageless 19
#10 image-less 4
#11 image—free 12
#12 imagefree 0
#13 #6 or #7 or #8 or #9 or #10 or #11 or #12 8,535
#14 (#5 and #13) in CENTRAL 186
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ID Choong (2009)
AA RCT

Australia
=872t June 2005~July 2006

=) X 12-months
od =4 o H|PEAM SHEHZEX|Z: median 70 (45-89)Al
- < o DAXEMH T median 69 (49-88)Al
st My o H|FAM SHEHAX|F: 01X 40 (70%)/H A 57H
;} - o DAIXEIHT oK} 27 (50%)/F A 54
2| ma . osteoarth.ritis: 1Q3'%§
» rheumatoid arthritis : 8%
M| Primary TKA
X 2|7 NR
AEEIE - total condylar knee arthroplasty prosthesis (Press Fit Condylar
HI | bH|HA Sigma, Depuy, Johnson & Johnson, Warsaw, IN) was used
| A7 for cemented TKA
2 ) - image-free, passive infrared system (Ci System, Depuy, Leeds, UK)
Sf
o | TE NR
TIPS
P . Kinematic
A SIS
= o XS AKX 60
PSS
XN . HE ARS 5
total condylar knee arthroplasty prosthesis (Press Fit Condylar Sigma,
| dEs Depuy, Johnson & Johnson, Warsaw, IN) was used
4 for cemented TKA
=1 N intramedullary and extramedullary guides (Sigma SP2 instruments,
ap| = Depuy, Johnson & Johnson)
= SR} o XS OHAKIE @ B5
- o Z& &Kt @ 54
ag H| A SHH A2 DA A
= N n (o/o) N n (%)
M= 12-month 57 2 1.8% 54 0 0%
HQgdAb shHER|Z AMFE 22l : Poor range of movement(1),
infection(1)
— Coronal Alignment : mechanical axis on the full-leg standing
. anteroposterior radiographs
Alignme o . .
t & - Femoral Rotation : Femoral external rotation angles with respect to
n the epicondylar axis on the full-leg CT scans
compon
et I 12-months
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H| A SHH AR TUA 2| Bl
A uphd % %
e Mean SD 25 % Mean SD S
Cl Cl
Coronal | _ g 240 141 3.39
Alignment
Alignme Median= | |QR=08° Median= | G705
nt & o 0. 2°0f|internal|g geqg internal
= emaral o i ) rotation to
compon otafion | internal | OoN 10 | gytarng| o
et 89 rotation | 09° external | oaion | 1-27external
rotation rotation
|:||O:i Al SHgd II-;‘(| _T]_AIK—I =1 3=|
N n (%) | N n | (%
mechanical axis < 3 57 5 [ 88% | 54 | 33 | 61%
Z4
3} Ak SEA | DAl
Ao = (n=50 (n=33)
Median Median
mechanical axis < 391 &HX}
6-weeks
KSS-Knee score 76.5 85.0
KSS—-Function 50.0 40.0
O| ALK 7|i3k/\l- KSS—TOT8| 1200 1150
< °° SF-12 Physical 35.750 34.580
SF-12 Mental 56.395 53.220
12-months
KSS-Knee score 93.0 94.0
KSS-Function 80.0 80.0
KSS-Total 167.0 172.0
SF-12 Physical 46.595 44875
SF-12 Mental 57.620 57.305
Computer—assisted total knee arthroplasty achieves greater accuracy in
a4E implant alignment and this correlates with better knee function and

improved quality of life.

7| EHfunding source)

None

248 =gt

B RCT [ Trial [J Non-RCT(cohort, case-control 52| 2t&ho1)

ROB =7(RCT, Trial)

H| =& A N2 A
S22 i T MM | US computer generated randomization list
Surgeons were informed as to whether the procedure was
Hj M =AM 2o =t randomized to the CAOS or CONVgroup on the day of
surgery
ZHo{ K/od L Xfof| CH st Surgeons were informed as to whether the procedure was
R =5 randomized to the CAOS or CONVgroup on the day of
=7 surgery
Antg ool st the radiologic and CT measurements were performed by 3
Cola) S medically trained independent observers who were not
=7t involved in the operations or perioperative management
=5 2¢ 2= e Eets0| Bhs
MEHM HT = ldtxol ot Hgh
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=8ID Hernandez (2011)
oA A RCT
=7} Spain
AzE 7|7 August 2001 ~ October 2002
FX ED|
(2 Z 2k X Mean 8.3 years(Range : 8-9.1 years)
« A 696 * 7.8 (47-85)
i o H|HEA SHHARX|F: 704 + 69
o INAIXMHIEHZ 688 + 85
o H|HAN SHHZEX|F: 09K} 352(97.2%)/M | 36
A (38 & 7&EO| {Mo|=EZ, &K 3pH T 1HE HMo=Z
g = &)
At o DA U of X} 34T(91.9%)/F A 37H
p=lESE osteoarthritis
patients undergoing TKAs for minimal preoperative deformities
MA osteoarthritis with no varus or valgus deformities greater
than 108 and a body mass index (BMI) less than 30 kg/m2.
X 27| NR
of ™A 2tXt 97 (10071 2+A)
-l QlEEtE - Interax implant(Stryker/Howmedica, Limerick, Ireland)
oy | Bl BlGEat - wireless image—free navigation system (Stryker Image Free
Al G R 717 Computer Navigation System, versions 1.2 and 1.3; Stryker—
2 o) Leibinger, Freiburg, Germany)
g = NR
) H| S
B NR
%] 1% o XS OfAMK} @ 48H (070 2HE)
- o Z[ZE AKX @ 363871 )
o AE Interax implant(Stryker/Howmedica, Limerick, Ireland)
N r—ocijr%tramedullary femoral and extramedullary tibial alignment guiding
rS| = — cemented the arthroplasties and implanted prosthetic patellar
" implants
ol = o XS oHARESE 1 49W(507H 2HE)
H| &KX . ~
o Z[ZE OfAXEE @ 37YHE770 2E)
ag H| QA SHEH A S AR R
- N n (%) N n (%)
~ro 8-years 38 2 | 526% | 37 7 18.92%
Mr=s — .
- LjH|Alo|MZ M= 22l : Tibial loosening(2)
- DA gHF X eE 22(FF) : infection(1), Polyethylene wear(2),
Tibial loosening(2), Femoral loosening(3)
Z - frontal plane CT scans
1} - femoral _angle : perpendicular between the articular distal femoral
) _ condyles [predperatively] or femoral component postoperatively
Alignme | &3 the mechanical axis of ‘the femur
nt & g - tibial, angle : perpendicular between the_ articular proximal tibia
compon preoperatively] or tibial platform [postoperatively] and the tibial axis
P - femorotibial angle : formed by the mechanical axes of the femur
et ¥ and tibia

B
&k

8-years
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H| A
T AR HiEH
_ Yot I ST
A||g£me Mean SD Mean SD
nt A1} Coronal femoral angle 8986 | 195 | 9152 1.66
o compon Coronal tibial angle 903 | 229 | 9162 | 245
= et Coronal femorotibial angle 1803 | 1.68 | 18042 | 3.89
1} Sagittal femoral angle 2.02 0.27 207 0.25
Sagittal tibial angle 3.56 0.78 3.51 0.56
o A pp 2 H| QA SHH AR DAL ek
AL T 5aky Mean | SD | 95% Cl | Mean | SD 95% Cl
KSS 169 173
no difference in functional and clinical scores or implant survival
ZE between TKAs performed with and without the assistance of a

navigation system

7| EHfunding source)

NR

28 Tyt

B RCT [] Trial [] Non—-RCT(cohort, case-control S| 2t&Hed =)

ROB =~*(RCT, Trial)

H| =&l =y Syl
S L PSS A
HSLA
/c\:|'>|/}3‘| ==
Hj &M =AM 2 <3 closed envelope
ZHo{ K/od L Kfof| CHsH Surgeons assigned patients to either group randomly, not
Ca == knowing which technigue had been assigned to which
=7 patient until the time the operation started
Two of the authors (DHV, SIF) measured angulation in the
A=l i st coronal and sagittal planes. Each observer conducted three
= = =2 measurements of
=7 H each angle preoperatively and postoperatively.
—> FEXp7F Aol BYo| 2o
=555 21Xtz =5 E2rE0| 20% H=
ME™ 20 =S etdol ZHup Hgt
238D Decking (2005), Decking (2007)2)
AT A Prospective Randomized Trial
=7} Germany
Azt NR
=M pE|ZE
N 1274
(=2 ZpE0|F) YHE, 12
o MA: "HTE + EFEHEX or (H2-=[CHAl 0 NR
Pal= o H[FA SHHEX|IF: 647 £ 94 or (DA
o o OAIMHMHA 673 + 6.3 or (H)AM
__TL = .« A 529
o A Mu o H|GFab SHHEXIF 04K 18 H(66.7%)/H x| 279
Al T o DAIMYFH A 09X} 17 H(68.0%)/M A 259
< M Akl | 52
eSS
earaxs | %
o4 | & Hat primary or secondary knee osteoarthritis
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| SRS 0|83t AT BYAIHES DaTelT

primary osteoarthritis : navigation 182, manual 21H
post-traumatic arthritis : navigation 6%, manual 2&
At rheumatoid arthritis : navigation 32, manual 2%
s M| = Patients included in the study had primary or secondary knee
—erie osteoarthritis severe enough for total knee arthroplasty.
X 2|7 & NR
H| lEetE BF
of | /18 S | SEARCH Evolution, Aesculap, Tuttlingen, Germany/
z ZHx|  7|7|9™ | OrthoPilot System with the Software 2.2 (Aesculap)
o ("=
o | TEE NR
I ICIERPS IS,
. == kinematic
x| A EF
2tXF=(N) 27
) olZ2te ZF | SEARCH Evolution, Aesculap, Tuttlingen, Germany
Al
e L ukd NR
I:él-
| EHAEE(N) 25
o b A S EAIZ T
T N n (%) N n (%)
370,
1270 &3t | o7 1 37 25 2 8.0
=<
M T el R N n (%)
skin
slegar | DegoSSEAIELS
Shed xHx| e 2hRE 4= 27 |1 3.7
AHZ0|=E
=X}
DAY ut [ $2Ee 2 2& |25 [2 |80
1) mechanical axis of the leg : angle between a line connecting the
center of the hip with the cénter of the knee and the line connecting
the center of the knee to the center of the ankle
2) femoral plateau angle : angle between a line connecting the center
) of the hip and the center of the notch/of the prosthesis and the
Alignment | &8 tangents to the 2 condyles
& ehed 3) the tibial plateau angle: line of the center of the
compone eminentia/of the prosthesis and the center of the
nt &z ankle joint
< 4) angle of the sagittal femoral slope
5) angle of the sagittal tibial slope
ESS -
ZEDRE S
A8 . Mean(=) | SD | 5% Cl | Mean(=) | SD | 9% Cl
= L .
2} | compone Mechapical
15 2.1 2.3 35
ot 2 fos oo
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]
H| Ak A AMHE
=¥ : Varus or valgus S AL =5 .
deviation, 0 to 2 p-value
n (%) n (%)
Mechanical axis of the leg 14 9 0.0265
Mechanical femoral AP axis 22 20 0.4740
Mechanical tibial AP axis 26 20 0.1102
Femoral slope 20 15 0.3820
Tibial slope 20 11 0.1044
AL SHEH Al Al & "
Mean | SD | %O | Mean | SD | $% O | vae
WOMAC
3 pain 1.9 20 1.9 1.7 0.53
70 stiffnress | 2.3 1.8 2.8 1.9 0.27
g | Pvseal oh g 23 15 0.37
OIAVK| 7| BEAN function
KSS 1677 | 248 160.6 2.2 0.18
WOMAC
" pain 0.9 0.9 1.2 1.0 0.67
70 stiffnress | 2.0 2.1 2.0 1.8 0.78
g | pvseal e s 19 18 0.36
function
KSS 1762 | 172 168.4 24.9 0.46
At 3-month follow-up, the mechanical alignment of the leg reached
the desired straight axis in more cases with the computer—navigated
implantation. This difference was statistically significant.
= 12month follow-up, The results are in agreement with those reported
in other studies on the effect of conventional TKA. With the patient
group of this size it can be concluded that computer-navigated TKA
gives short-term resuits comparable with those achieved by
conventional methods of implantation.
7| EKfunding source) Supported by AESCULAP AG&Co KG, Tuttlingen, Germany
=8 "o} B RCT [] Trial [J Non—-RCT(cohort, case-control S2| 2t&ked 1)
ROB =+ (RCT, Trial)
H|S=(H=H) s =HHZA
The patients were randomized into 2 groups with the use of
BRbe| HjE A A o a computer program (Rancode 3.6 Professional, 1DV,

Gauting, Germany) at the Department of Biometrics of the
University of Ulm.

The randomization plan was kept secret from the authors

H| A=A 26 o - ) !

HE =M 2 o who got the information in numbered, sealed envelopes.
BO{AbAT Ao ot | L envelopes were opened as numbered and patients and
= =v surgeons were informed of the type of procedure chosen.
Zagtof st o Investigators other than the surgeons conducted the clinical
= v and radiological evaluations, which were performed blinded.
=5E5F Z2Ikt= B 5%0|st Etzteg
ME™ 2 £33 | Protocolo| 87| h-2of

- 1338 -




3 olZ e iR ka0 H|mE Tl T

=d¢ID Kim (2012)
oA A A Prospective Randomized Trial
=7} Republic of Korea
Az 7|2t
=N nE|ZE .
(2 =] Z) mean follow-up period 10.8 years(range, ten to twelve years)
o Al 68 + (49-83)Al
- el &F Z2 implant =, 2tEZ2 Navi and CHE oHHE2
conventional
Rl o H|GFAM SHHZEX|F: 68+ or (49-88)Al
o INAIMUMHF 68+  or (49-83)A
« PFC sigma 67.4 (49-88)
i » NexGen LPS-Flex 68.7 (50-86)
2 < MAl: of 452, = 68
SIREE o H|QAF BHEARR| T OIR} 450 B( 869 %)/HA 520
E= o DAIFU T O{X} 452 (869 %)X A 520 B
536
FrEEE 5% died from causes unrelated to sugery
11 were lost to follow-up less than two years after the op.
2l st Osteoarthritis
MYI|E
M el7| &
200 (400 knees) PFC sigma posterior CR mobile—bearing, Depuy,
of | Hl Warsaw, Indiana (all-polyethlyene patellar component)
2| g AERE BF | 320 (640 knees) NexGen LPS-Flex, Zimmer, Warsaw, Indiana
oy | &t (all-polyethlyene patellar component)
A & mobile—bearing prosthesis or fixed-bearing prosthesis
H| =k medial parapatellar arthrotomy
SIEICEEEEES . . .
i % == VectorVision CT-free knee; BrainLAB, Munich, Germany
2HXHE(N) 520
200 (400 knees) PFC sigma posterior CR mobile—bearing, Depuy,
Warsaw, Indiana (all-polyethlyene patellar component)
olZete 28 | 320 (640 knees) NexGen LPS-Flex, Zimmer, Warsaw, Indiana
(all-polyethlyene patellar component)
i mobile—bearing prosthesis or fixed-bearing prosthesis
Al medial parapatellar arthrotomy
S tibia: extramedullary, 10mm tibial bone was resected, as referenced
2t from the least-involved tibial plateau, to achieve a surface
H auh perpendicular to the axis of the tibia in the coronal plane
femur: intramedullary, use of three reference (1) the transepicondylar
axis, (2) the midtrochlear (Whiteside) line, and (3) 3 degree of external
rotation relative to the posterior aspect of the condyles.
2HXE(N) 520
3 == ¢ eHe 21X 232l Chauhan 2004 281 =2 7|&
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=

Hl g DAl A b H |
7_<7(-|_T'_|-7_é|- - - =S o M= 0|5
;_|7_L| - implant SHHEEZ | T = =
- N | (%) | N | (%)
mean 10.8 ialseptic_
oosening of
years NexGen 4/320 | 1.25 | 2/320 | 0.625 the femgral
component
mean 10.8 aseptic
PFC 2200 |1 |2/200 |1 jposeing, of
PYESE - years e lbla
T component
26 knees: ant. femoral notching in navigation
6 knees: conventional group
5 knees: excessive resection of tibia, insert 14mm in navigation
2 knees: deep wound infection in navagation (open debridement and
IV antibiotic 6 wks)
K-M survival analysis
98.8% (95% ClI, 0.96 to 1.00) in Navigation
99.2% (95% ClI, 0.96 to 1.00) in conventional
=3 Anteroposterio  hip-to—ankle  radiographs(standing,  supine), lateral
Hi radiographs, and skyline patellar radiographs
=5
22|74 mean 10.8 years
H| QA SHH AR AL HEEH
A ofed = S | 95% S| 95%
Mean Mean P
D | Cl D| Cl
Mechanical 5.3 varus 5.1 varus 912
axis(Co) ~4.8 valgus ~5.1 valgus ’
Femoral angle(Co) 92-101 90-103 746
Alignme 1 2
nt & Femoral angle(Sag) | 2.1 9 238 1 132
compon | Zx} Tibial angle(Co) 86793 84795 121
et M= Tibial angle(Sag) 75793 74791 379
Hl At
Al X Hpe
M e Z| B
n (%) n (%) P
Mechanical axis(Co),
_ 57 11 67 |13 673
outliers(>3°)
Femoral angle(Co),outliers(>3°) | 48 9 53 10 704
Femoral angle(Sag),outliers(>3°) | 31 6 47 9 231
Tibial angle(Co),outliers(>3°) 57 11 78 15 133
Tibial angle(Sag),outliers(>3°) 68 13 78 |15 49
=xekH | Computed tomography (CT) scan
=5
a4z (74 mean 10.8 years
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total knee arthroplasty and those that underwent conventional total

knee arthroplasty

HI A B AR A= b
oo S |95% 95%
o — (e} o}
Mean Mean SD P
D |Cl Cl
Mechanical 45 varus 5.3 varus
; 4.3 5.3 821
axis(Co)
valgus valgus
Femoral angle(Co) 90-102 92-103 532
Femoral 33 19 34 21 512
angle(Sag)
Tibial angle(Co) 85793 84793 131
Tibial angle(Sag) 83787 82786 431
:?‘i:fer‘ri' o 57 IR to 51 1R to 8
N 69 ER 64 ER :
femoral componet
Rotational
) - 99 IR to 95 IR to
alignment of tibial 94 98 ER 726
componet
=R T
Alignme M 3= S <
721 nt & g n (%) | n | (%)
1
compon Mechanical axis(Co), outliers(>3°) | 57 1 68 13 571
et ¥
Femoral angle(Co) ,outliers(>3°) | 31 6 42 |8 321
Femoral angle(Sag),outliers(>3°) | 31 6 42 |8 323
Tibial angle(Co),outliers(>3°) 57 1 73 14 167
Tibial angle(Sag),outliers(>3°) 47 9 57 11 121
Rotational alignment Qf ) 57 11 62 1 575
femoral componet,outliers(>3°)
Rotational allgnmentoof tibial 88 17 104 | 20 390
componet,outliers(>3°)
TERS e
A ofed = o ZHR| Il ]
n (%) n (%)
Mechanical axis(Co), outliers(>3°) | 57 11 67 13 673
Femoral angle(Co),outliers(>3°) 48 9 53 10 704
Femoral angle(Sag), outliers(>3°) | 31 6 47 |9 231
Tibial angle(Co), outliers(>3°) 57 11 78 15 133
Tibial angle(Sag), outliers(>3°) 68 13 78 15 496
no difference in clinical function or alignment and survivorship of the
= components between the knees that underwent computer—navigated
= —

7| EHfunding source)

There was no external funding source for this study
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=8 2yt \ B RCT [ Trial [] Non-RCT(cohort, case-control 52| ZH&¢d=)
ROB =7 (RCT, Trial)
H| =& s A=A
Sxte| W R A AA o sequential pool on the basis of a table of random
numbers
BR2A 2 o sequential pool on the basis of a table of random
numbers
FHo R/ Xtof| CH et . . _ .
= 713,}/ Tl Eo CH&tAtel 24252 navigation, EHHE -2 conventional
All clinical data at the time of each follow-up were
recorded and compiled by a research associate(S.M.L.)
— = who was not part of the operative team and was
2t Itol| chst o . . )
=712 S blinded to allocation. Knee motion was measured for all
o patients on two occasions by two of the authors(J.W.P.
and J.S.K), both of whom were blinded to the type of
implanted prosthesis.
. st AlRte| 2dx £ &2 ZHZE navi, conventional SHA|
S =835 ADXZ KR _ ’ C
s 2 *E NSO ot BHAY} 2T ARl RAE,
MEIX B =34 5%0|st Eteteg
23D Harvie (2012)3)
AT Prospective Randomized Trial
=7} Australia
Az 7|2t 200568 ~ 20064 7€
=M pEY |24 54
(FBHET|E) B
of 24 o H|GA SHAXIF: 70 £ or (Al
-c o ODAMMYHI 701 £ 6.3 or (Al
o A 46
Ay o H[AA SHHEX|T 01X} 15%(62.5%)/ A 24H
sl o DAIMEMH A 09 AL 13H(59.1%)/M A 22Y
Xt J?E CHAMRR | 71
Z2|HS bRl & oBod b 190 4 iew E7Hs 40
Saqparxis | OEEHAE S 258 - AN 18, fu loss 3, review =7+5 43)
25 NR
’ MH™I| = NR
O:
= X el7|= active infection, malignancy or those deemed to be medically unfit for
- e surgery
CH AEZZE &/
Al B ietar s | NRY
jﬁ ZHx| 7171H | Stryker Knee Navigation system
NG
M
= =
= Bl Ab EheH A
BEA(N) 244
o | 4EE 57/ |NR
4 A A b Duracon total knee prosthesis was used. No patellae
| T=Ee= were resurfaced, conventional jig—based method
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o | EHAEEN) 22"
- H| QA SHEHZMX| DAL abEH
2| jase = N n (%) N n (%)
of | TTEE 54 24 0 22 0

- M= |l 2 Ny F7¢

1) Fem V- V indicates varus/valgus alignment of femoral component in

coronal plan

%? Fem FIex—Ext flexion/extension of femoral component in sagittal

3) Fem Rot (TEA) o?t‘on of femoral component in axial plane

. relative to transepicondylar axi
) 5 4) Tib V-V, varus/valgus ali nment of tibial component in coronal
Alignment | ., p?ane fvalg ° g
& = 5) Tib Slope, posterior slope of tibial component
compone 6) Tib Rot, rotation of tibial component relative to the tibial tuberosity
nt &2 7) Fem/Tib MM, femoral tibial mismatch.

Slg convenhoqs positive (+ Jor valgus, exﬁan sion, external rotation,
posterior slope; negative (-) for varus, flexion,” internal” rotation,
anterior slope.

S
aappt | O
Mo H|JAb SHHAEX| DAL A dre p-valu

Mean | SE | Cl | Mean SE | Cl e
Fem V-V 89.8 | 0.31 90.6 0.36 0.012
Fem Flex-Ext, | 0.8 0.31 1.3 0.41 0.261
Z 1} Fem Rot (TEA) | 0.6 0.26 1.5 0.36 0.024
Tib V-V 896 | 023 89.1 0.28 0.021
& Tib Slope 3.7 0.33 58 0.68 0.033
ot Tib Rot 88 | 056 109 0.75 0.017
Fem/Tib MM | 4.7 0.71 58 0.92 0.419

- e gaez ar|sE "Itst?| 28l randomizedE stE &

e 7|Zhol| 22 MEA AlE2 g0 547 flust 8HREREE review

o« I 170

o H|PA S 7<I-_rL O{ X} 61 (61%)/M A 100, HrLto| 69.6M

o IAIA b 04 X} 42 (60.0%)/M & 70W, HLI0| 69.6A4

Hl%“g SHH AR AT EE p-
Auje g 95% 95% | valu
Mean | SD Cl Mean | SD Cl s
QALY 7| Satat KSS

3mo 1252 | 305 10.98 1259 | 32.1 11.75 0.311
1y 1535 | 269 9.52 1522 | 36.0 13.12 0.870
2y 1564 | 33.1 12.37 1589 | 29.0 10.84 0.757
By 1570 | 2981 | 12.56 1481 | 3799 | 16.98 0.379

WOMAC
6mo 24.0 19.7 7.02 244 16.8 577 0.916
2y 234 215 8.86 136 13.0 5.47 0.061
5y 1597 | 15.15 | 8.68 2184 | 1922 | 9.83 0.361
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5 years postoperatively, the functional outcome with
computer—-navigated knee arthroplasty appears to be no different to
that implanted using a conventional jig—based technigue.

7| EKfunding source)

NR

25l 2|

B RCT [] Trial [J] Non—-RCT(cohort, case-control 2| 2t&Hed2)

ROB =+RCT, Trial)

Ml

= e =7

o —

Chauhan(2003)dll A 714 &

70 consecutive patients awaiting total knee arthroplasty
go were entered into this trial The randomisation schedule,

= designed by an independent statistician, was in a blocking
size of four. This ensured that during the period of
enrolment, the ratio of the number of cases in the two
groups remained approximately constant.

The patients and paramedical staff were blinded as to the

{1 2@ Lro tent
HE =M 2 o randomisation process.
EOIRYAF RO B | o The patients and paramedical staff were blinded as to the
= -=r randomisation process.
Zatmylo|| oy 5t All radiographs were measured by a single radiologist
otz e (RGS), who was blinded as to the procedure and outcome
e variables.
=555t ZIX2 o ETEEE 35%
MENX HT) =52
281D Hoffart (2012)
oA LAY 7 Patients were alternatively assigned to one of two groups, prospective
== single—centre study
=7} Germany
AtzRo|2t August 2000 and December 2001
FX ED|ZE 5
} - ears
(FE BRI F) y
o« MA: 700 (39 to 89)A
ey o H|HEA SHHZEX|F: 709 (46 to 89)A|
o INAIXMHMHZ 692 (39 to 86)AMl
o ™A 195 (HE 121H)
A o H|GFA SHHAX|F: 03AF 68 (70.1%)/M A  97H
o OAMUMHA OAL 71WH(72.4%)/H A  98Y

NA

M A roe
1]
riok

Inclusion criteria included substantial pain and loss of function due to
osteoarthritis of the knee. Any degree of genu varum was permitted, but
patients had to have <15° of genu valgum

0z 2R

Patients were excluded if they had previous knee surgery to remove a

He7|= metallic implant, an active infection of the knee or the need for a
revision procedure or bilateral TKR
b|| AEZUE SF/ , . ,
of B|2IAF BHHARR TC-Plus Solution; Smith & Nephew Orthopaedics AG, Baar,
o TPl = | Swizeriand / PiGalieo: Smith & Nephew Orthopaedics AG
&t manufacturer’s manual
H A b midline skin incision, medial parapatellar arthrotomy
¥y TEeE femur: under computer guidance
|

tibia: standard extramedullary guide
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St Alg=o| HluentedT

imageless navigation system

o XS OHAXEE : 08
o Z|& AKX} - glignment 97/ clinical 62

TC-Plus Solution; Smith & Nephew Orthopaedics AG, Baar,
Switzerland

midline skin incision, medial parapatellar arthrotomy
tibia: standard extramedullary guide

0z 241

0T 0Z 12 1> kI

o XS OIAKXE 97
o Z|E O AKX} - glignment 96/ clinical 59

- Hlgd A SHHER| A E HiH
T= N n (%) N n (%)
5 years 62 1 1.6% 59 1 1.7%
- H|Y¥AF SHHZENX|Z : secondary hemorrhageZ QISh  early

omplicanon 2 =t Aoz BAMNoz wUsSes olZBEAYX|
gl’EO Ol’ A

- DAMEEZ 25 T (dmol AR (el oF Lot 1S

>|0
by 2t
HT
DQ

1T ox

0z i

A deviation within +3° from neutral (mechanical axis) was considered to
be a good outcome: alignment outside this range predisposes to early
implant failure.

M

-@;

=R N
!

/=

_,_
[y

J

_—

e

two weeks after surgery

ZHxE Yolsof YK g2,
& F 2Rl SHE o2 of7|ME ZZolA 1HM lossE o]
aleiat eHEA T : o7

o] A
. o AL A drE
Mechanical axis SHH AR p-value
n (%) n (%)
. " . o 86.5
deviation within +3 85 87.6% 83 |, ), 0.83

Marginal linear model analysis (5 years f/u)

- mean KSS/function score/knee score : navigation > conventional
(p=0.008/0.034/0.013)

- mean pain score : no significant difference (p=0.053)

Model-based results of the mean scores over the entire time range

- pain score : constant; navigaton > conventional (group-time
interaction, p=0.22 / +2.0 points; p=0.016)

- knee score : constant; navigation > conventional (group-time
interaction, p=0.45 / +3.62 points; p<0.001)

- function score, KSS : not constant (p<0.001, p=0.006) however,
navigation group performed better than conventional group for both
of these endpoints
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Computerised navigation resulted in a better functional outcome at five
years than conventional techniques. Given the similarity in mechanical
alignment between the two groups, rotational alignment may prove to
be a better method of identifying differences in clinical outcome after
navigated surgery.

7| EHfunding source)

The author or one or more of the authors have received or will receive
benefits for personal or professional use from a commercial party related
directly or indirectly to the subject of this article. in additional institution,
or other non—profit organization with which one more of the authors are
associated.

B RCT [] Trial [J] Non-RCT(cohort, case—control 52| Zt&ted )

ROB =7RCT, Trial)
H| =2 E SSEY
222 Hide=M MM | =5 Patients were alternatively assigned to one of two groups.
i M =A 25 =2 alternatively assigned
FHO{X}/d L Xtof| CH &t - =
=7t ==l NR
Aoy lo| ofst — =
=7t ==l NR
After 5 years 123 patients (63%) ere examined: two could
not be analysed because their clinical scores ere
incomplete. This left 59 patients form group A(60.8%) and
Sxos AR =o 62 pat!ents from group B(63.3%) who were assessed. Of
72 patients who were not assessed, the status of the
implant was known in 53, 18 were lost to follow-up and
one was lost to follow-up directly after discharge owing to
lack of cooperation; one patient needed their TKR revised.
MElE 2T =o coronal and sagittal angles (_)f both the femoral and the
tibial component: 07|ol| CHSt 215 US
=dID Ishida (2012)
oA A prospective comparative study, paired matched study
=7} Japan
Atz Ro| 2t 2002-2003
=N nE|ZE
(H = a7 E) 86 months
o Al (51-89)A
g o H|AM AR (56-89)A
o DAIMEMH A (51-87)A|
of | _ o Mi|: 54H
| H gy o HlAr SRR Of X} 128 (44.4%) KA 27Y
oy | o DAIRUHE X} 128 (44.4%)/H A 27
ar| T Ee NA
MYI|E NR
® Q7| = Patients with valgus deformity, severe bony defects, and rheumatoid
= arthritis were excluded in this study
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UERIE SR/
Hlodat skdxkx| | PFC Sigma; DePuy Inc., Warsaw, Ind / CT—free navigation system
H| 28 °‘_:'°X| (Vector Vision
o 7171 =)
o
AH . - . . )
o 2z up In brief, two minimally invasive reference arrays were implanted on
gh TEoH screws in the distal femur and In the proximal tibia.
H4
o BIAL R o
S - CT-free navigation system
x| x &
SR .« XS AR - 30
=0T o AZ ARl 27Y
AEZEZE FF | PFC Sigma; DePuy Inc., Warsaw, Ind
i , . .
Al In brief, knees were exposed with a medial parapatellar arthrotomy,
il RN, and bony resection was performed using the measured resection
o TESHE techniguée.
aH femur @ intramedullary / tibia : extramedullary
H4 -
ol I .+ HS AR 30
=T o AZ AR 27y
=57|7 H| AL S AEX| A A HEEH
Mrae=s N n (%) N n (%)
86 month 27 0 0% 27 0 0%
=% The angle between the clinical epicondylar axis (a line that connects
— e the medial and lateral. epicondylar prominences) and th? ﬁgo§ter|or
H e condylar axis was defined as the condylar twist angle (CTA) in the
Dl radiographs.
3
) 86 months
ZREDRE
bl A e ak| DA e
> A T = p-value
= median range median range
2} | Alignment
Preop coronal
& mecr?anical axis 8 2725 8 2-24 n.s.
compone Postop coronal
mochanical axis -1 Sto4 1 9to8 <0.01
nt A&
Final coronal
- . -1 8105 2 -7 to 11| <0.01
21 mechanical axis
Final condylar
fwist angle’ 2 216 |4 31010 | <0.05
21 - o AL
=3 Varlus. or _Hloo_ AR ub
valgus deviation, SHH 2R p-value
outliers over 3° n (%) n (%)
33.3
86 months - 18.5% - o <0.05
o
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bl Al S &R A= p-
M b 4 —— .
Median | range Median | range value
Preop KSS(point) | 47 43-77 47 43-73 n.s.
Final KSS 94 64-100 | 84 50-99 <0.01
P r e o p
i 50 25-80 55 10-80 n.s.
KSFS(point)
Final KSFS 80 40-100 | 80 25-100 | n.s.
Preop pain
o4 0 0-30 0 0-30 n.s.
| e visea | 200
1} Final pain score | 50 30-50 50 20-50 n.s.
Preop ROM(deg) | 105 75-125 | 105 75-140 | n.s.
Final ROM 120 100-130 | 105 80-130 | <0.01
-25 to -25 to
Preop ext(deg) -10 0 -10 0 n.s.
, -10 to -15 to
Final ext 0 0 n.s.
0 0
Preop flex(deg) 115 85-135 | 115 75-140 | n.s.
Final flex 120 100-130 | 110 80-130 | <0.01
The Vector Vision CT-free navigation system used in the
A= present study made a significant improvement in restoring correct

alignment in"relation to the mechanical axis and femoral “rotational
alignment at a minimum of a 5-year follow up.

7| EHfunding source) NR
=8 2got [] RCT [ Trial M Non-RCT(cohort, case—control S2| 2tzed)
RoBANS = +(2t2zHod 1)
z= N N ZAH
As the number of patients requiring CA TKA each week .
was limited in_their hospital, a planned number of surgeries
using the navigation system were performed, and all others
CHAFL A & =y were operated with conventional manual technigues._the
cSs=e == remaining 30 patients were compared with another 30
patients who received TKA with the same implant by the
same surgeon using. a conventional manual technigue
during the study period.
RS we The selected patient; in the manua! grpup were matched
to those of each patient in the navigation group.
At mid term, a {ninimum of 5 Syears after surgery, Knee
~ . - ?omeg scores (KSSs),. Kn?e oclety Functional 'scores
=M (=E)EY =1 KSESs), range of motion (ROM), and rad|o(§;raph|c results
of 27 patients in each group were assessed and reported
in this' study.
- Radiological measurements: These evaluations were
perfor {ed at least threei times in each patient by two
[ =t authors(K, ., and T. M.) blinded to clinical information,
23 ool el Lio and the final judgement was defined based on these
=izl == data.
- clinical evaluations: These evaluations were performed by
an independent observer, independent of the treatment.
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Among these patients, three patients in each group were
further excluded from the final_follow up for various reasons

= (death, 2; inability to contact, 3; inability to visit our hospital,
1 patient).
ZZEZE2 QX2 A== ZE Hof thaliA ZntAAlE
- Preoperative and final follow-up comparisons of clinical
scores
Lto - Preoperative and final follow-up comparisons of range of
== motion

- Pre— and postoperative radiographic results
- L\J/Slrus/valgus alignment of the long leg axis at final follow

N of complications or revision surgery

Stulberg (2008)

Retrospective comparative study

USA

2003-2004 Navigation, 1999-2004 conventional

63months

« HAIEX 2=

o A 56
o HIGY SHEAIT 41X 22 H( 786 %)M 28 H
o OAIMYrS: 0§A} 18 H( 642 %)/TM 28 Y

NA

0 2 4re
My 2> rhe

Bilateral TKA require medical assessment to confirm cardiac and
pulmpnary suitability for sequential bilateral TKA in a single anesthetic
Session

80Al ol &

I~

Scorpio  posterior  stabilized  TKA, /  Stryker knee  Nav
system(Kalmazoo,Mich)

—

standard deep median parapatellar arthrotomy

I~

NR,(CT—free, imageless 2 TH-hE)

204 I ok 0> 02 E

o MZ tiaAt - 28
o T UaAt - 28

Scorpio posterior stabilized TKA

standard deep median parapatellar arthrotomy, intramedullary technique

If 0 1 1> kI

« XMZ At - 28
« =& tatAt - 28

N
L

I

/=

]

S n n |
Acute infection 28 1 3.5% 28 2 7.1%
0 3
5

Aseptic loosening 28 0 28 1 957

Overal 28 | 1 |35% | 28 142
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EHM4 | Simple AP & lateral radiograph
=5
2427|7 average 63months
A“ _ Hloc:"é_\)l- _T]_A|K-| = 3=|
gnme T& SHH 2k X| 2 % outlie = p-value
nt & (% outliers) Godiise
compon AP femur 29 0 0.5217
et ME | zHq Lateral femur 71 269 0.0345
AP tibia 0 9.6 0.0004
Lateral tibia 43 28.8 <0.0001
Femorotibial angle 57 17.3 0.0574
- Qutliere| Z|=0| MA|I=X| 23,
T& : at Most ) b e Al X b
Recent SH IR 1(_' ) p-value
Ol AFK] = SEAL altoe 1o (mean)
RAUH JlsEd Pain score 44 45 0.5701
Knee score 89 91 0.5266
Function score 73 78 0.1445
Our initial experience with navigation for bilateral TKA
suggests that it is a safe procedure for the right patient
= and provides more reliable restoration of alignment and

stability than bilateral TKA using conventional instruments. Safety was
not compromised, and results suggest that the use of surgical
navigation will have an impact on component survivorship.

7| EHfunding source)

Stryker Orthopaedics (Mahwah, NJ) has provided research support to
the authors.

28l Zgot

[] RCT [] Trial I Non-RCT(cohort, case-control 52| 2t&Hed=2)

RoBANS = (2&Hedi+)

Be £ B 2 A
Twenty—eight patients (6 males, 22 females) had bilateral
TKA performed smg% the Stryker Knee _Nav System
%Kalmazoo, Mich) between _Séptember 2003 and December
BN e P =2 4. A group of bilateral TKAs performed between
December 1999 and January 2004 using standard__
instrumentation served as a’ retrospective control. Thi
group consisted of 28 patients (10 males, 18 females).
2t 7 MY oA 0[2]9| baseline HE i3,
N - CAQS: 28 patients (6 _males, 22 females) vs. CONV: 28
WEHH = =2 patients %1 males, 18 fema1es§
- We no longer offer bilateral TKA to patients older than
80 years.
The patient’s anatomy survey was performed according to
~ o protocol. Knee Society Scorés were used for clinical
EN = eS| shs evaluation and component placement, and alignment was
determined using the Knee Society Radiological Evaluation
protocol.
Zat golol| chst =
=7t =2 NR
=etMet Xtz =S Z2&FU S
i A iere| 7|= A ol
MY 2o eD ss | SPAeYRRDp Bl QM AR LIS LG




QA SHHAX|E 0|88t QS& X[kl H|WEudT
=8ID Huang (2012)
oA A prospective randomized controlled trial
=7} Australia
Az252o| 2t June 2005 - July 2006
FM MED|ZE 5
(BB BET|F) year
o HAI: (A
= o H|GA SHEHZER|F: ()M
o DAIMEMHIL ()M
3t o T 1159
x| g€ o H[AA SHEHEX|F AL -H(-%)/M A 60H
= o DA X} -8(-%)/MH 558
st NA
MHYT|= NR
Hel7|= NR
%] AERIE EF
T odl | HlEY ™ | Press FitCondylar Sigma;Depuy, Johnson & Johnson, Warsaw, Ind/ Ci
of | o | &% 7|7|H System; Depuy, Leeds, UK.
o A (HEY)
| e A modular total condylar knee replacement prosthesis
W el GA e
x| o) == image—free, passive infrared system
S| X BF
A o XS AKX @ 60
BATN L a5z oans - e
4| olZate £& | Press FitCondylar Sigma;Depuy, Johnson & Johnson, Warsaw, Ind
Al
; TS ukd A modular total condylar knee replacement prosthesis
ar| e X5 CHaHXbs @ 559
SRIENES
o | TN sE gams  u
H| A SHEHARX| 2 SpEALAIETHE
&
N n (%) N n (%)
5-years 46 2 4.35 44 1 2.27
- A& |l uzE &
T=o | |2 2hA N n | (%)
24
R B rheumatoid arthritis 7
o TTEE CACS | underwent a total 46 |1 217
revision for late infection | months
tibial component for 7
CAOS arthrofibrogis months 46 |1 2.17
increasing pain and
fers o | as
> —bear .
CONV film%) ,a%d Wgs diagnoged years 44 11 221
with tibial component
loosening
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To determine the mechanical axis, the angle between a line
connecting the center of the femoral head with the center of the knee
and the line connecting the center of the knee to the center of the
EXS] ankle was measured. The center of femoral head was defined using
b Mose hip template or equivalent software provided on our
SH computerized radiology system, depending on whether the fims were
printed or digitized. The knee center is the midpoint of the tibial
Alignment spines, halfway between the femoral intercondylar notch. The center of
A gnme the ankle is the midpoint between the inner edges of the malleali.
S|
compone ﬁ' 5-years
nt & 2Rl
o Lo | Bl B A= u)
i TR ahfnment IWlthln 3 St Kb x| o o-value
£ U of neutral n (%) n (%)
5-years 42 91 27 |61 | p=0.002
AN T 5akM CAQS group™t CONV groups TE8F AutE mMAISHK| 23S

My
I

In summary, we have shown that accurate coronal alignment of total
knee prosthesis (to within 3° of neutral) results in better function and
better quality of life up to 5 years postoperatively. Improved pain
scores are seen in accurately aligned prostheses up to 2 years
postoperatively; however, this does not continue to 5 years. Although
CAOS enables this near neutral mechanical axis to be achieved in a
higher percentage of patients as compared with more conventional
surgical techniques, emerging literature suggests that multiple technical
and patient-related factors influence satisfaction with TKA as well as
implant survival.

7| EHfunding source)

NR

25 =yt

B RCT [ Trial [J Non-RCT(cohort, case-control 52| 2&ho1)

ROB =+(RCT, Trial)

H| =&l =N A ZAH

Sxbel HiEZA] AYA e Rgndomization was performed by a .res.earch assistant
using a computer-generated randomization list.

B aA] 2 Lo Surgeons were informed of randomization outcome on
the day of surgery.

ZHo R/ oA L Xtof| Cff &t Co Surgeons were informed of randomization outcome on

=72 = the day of surgery.

ZAutgolo ofst .

= (=] s = SEAl

=7tz ==l NR
From the original group of 115, 5-year functional and

=525t 2= == quality-of-life follow-up was completed for 90
participants.
Z2EZ2 X|¢h olAE = BEE #Hol HallM
ZIH Al

MEHNA HT1 = - Coronal Alignment
- Functional and Quality-Of-Life Qutcomes
- Prosthesis Outcomes

7| Ef 8=
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o o oHOo O - [
=8ID Hoppe (2012)
oA A prospective study
=7} Switzerland
A=z=27|2t described in our previous study (Zumstein et al. 2006)
5 BE|2H
(25257 5) > years
o MA: 74(50-91)M
oy o H[AA S ZEX|Himage-free): 73+7A
o« DA UHT: 74:7M|
5t o MA: 60H
x| €2 o H|HA SHEX| F(mage-free): 1AL - (-%)/M A 29
o o DAIMHMHI 0§ AL -H(-%)/HH 31H
REE NA
MY &= NR
Hel7| = Patients with inflammatory joint diseases or rheumatoid arthritis were
= not included.
AERE B/
/B8 ¥ | Innex UCOR TKA (Zimmer)/Navitrack surgical navigation system
o x| 7|7|H (Zimmer, Warsaw, IN)
_—rx_ I:|| (X'”%Ig)
oy | & A standard medial parapatellar approach was used in cases with an
A valgus/varus malalignment of less then 10°. In the 11 knees with a
& < greater valgus deformity, a lateral approach with an osteotomy of the
g ok tibial tuberosity was used. The femoral component was either
H cemented or press—fitted due to the femoral bone stock; the tibial
xt component was always cemented. Patellar resurfacing was not used
e in any cases.
Al lgar sy s
S image—free navigation
A BF
- o XM= tfaA(mage-free) @ 29Y
PNES
SR » =& i &KX (mage-free) @ 28Y
Il elZate Z8 | Innex UCOR TKA (Zimmer)
|
~ A A b intra— and extramedullary standard instruments for the femur and the
H|lTES= tibia
C i o NI AKX 31y
g | TN L Az gams - o8y
= _H|%.“}3|' A M g
Maas = s ZEX| 7 (image—free) =
TEE N n (%) N n (%)
S-years | 29 0 0% 31 2 6.5
o4 Bl e et &Rl 2(mage—free)
o} TE pre-op 2yr flu Syr flu
mean(sd) | p | mean(sd) | p | meanisd) | p
don Jlsgd Knee score | 34(15 | 002 | 884 | 05| 946 | 002
Functional score | 52(16) 0.01 81(19) 0.7 | 84(14) | 0.01
Range of
motion(®) 100(14) 0.3 108(11) | 0.5 | 11009 0.3
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TAIE b
Sy pre-op 2yr flu 5yr f/u
mean mean mean
(sd) P (sd) P (sd) P
Knee score (%?n 0.04 (??) 03 (?‘2‘) 0.03
Functional 39 82 84
score e | 92 | o | 02 | (45 | 002
Range of 102 116 117
motion(®) e | 93 | gy | 94| ¢ | O3

24
=

The increased costs and time for navigated techniques did not
translate into better functional and subjective medium-term outcome
compared to conventional techniques.

7| EHfunding source)

NR

=8 "o}

[J RCT [] Trial I Non-RCT(cohort, case—control 52| Zt&ted )

RoBANS =

Ty A=A
At the time of total knee arthroplasty, the average age
o Lo of the 78 patients in this study was 74 (50 - 91) years.
== Patients with inflammatory joint diseases or rheumatoid
arthritis were not included.
The study population had been divided into 3
met == groups sequentially according to the availability of the
navigation techniques used.
For measurement of outcome, we used the “Knee
Society outcome measurement tool” (also known as
= =1 Knee Society score) including the “knee score” and the
“functional score”. Infections, reoperations, and
persistent pain were registered separately.
2D} "Wotol| of 5t Patients were examined 2 and 5 years after the index
_ =1 operation by two investigators (MAZ and LF; SH and
- JDM) who were not the operating surgeons (PMB/RH).
78 of the 84 patients (80 of 86 knees) described in our
o Lo previous study. Thus, 6 patients (6 knees) were lost to
= == follow-up between the 2-year evaluation and the
5-year evaluation.
AP and true lateral standard radiographs&
MEd™ Zu 20 == EMolctn oLt WAMMSM ZHe HUgt S
SHAHE 17 F2Eo US
=981D Tolk (2012)
AT A Retrospective cohort study
=7} Netherlands
AtzeRo| 2t 2004.6-2011(zBHA L= EEAL J|FECZE FHALY)
=N nE|ZE Conventional: 83.6 months (SD 9.4)
(B BHET|E) CAOS:60.8months (SD 6.8)
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st Alet=o| vl riedT

]

of 24 o H|GFAM SHHZEX|F: 68.6+85

- o INAIXMUMHF 648+10.7

o o UM BRI OfAL 40 ( 80%)/H A 50

== o IDAMERHT 0§ X} 39F( 78%)/M Al 50

51 Zl 5t NR
At « Patients in the CAOS group were included consecutively from the
o first navigated case onward.

MA « Patients in the CONV group were included in consecutive, reverse
sequence, starting with the last conventionally placed TKA. Cases
were enrolled until 50 TKA per group were recruited.

2|7 | = Exclusion criteria were revision TKA and a history of tibial and/or

= femoral osteotomy.
ol Implant: LCS Complete RPMobile Bearing Total Knee System, (DePuy,
o Leeds, United Kingdom)
:J 7|7° Navigation: the imageless Ci navigation system (Ci knee essential,
Z DePuy/BrainLab, Feldkirchen, Germany)
s TE NR
:ﬁ Bl This system uses an overhead infrared camera and reference arrays
cl X B attached to the distal femur and proximal tibia with a Schanz pin.
x|
i - HZ AR 70
- o Z&E &Kt @ B0
S| o= Implant: NCS Complete RPMobile Bearing Total Knee System,
N (DePuy, Leeds, United Kingdom)
o = NR
gt
al =ix - XS AR 74
i e Z[& &Kt @ B0
o H| QA SHEHZMX| DAL abEH
T N n (%) N n (%)
Revision
surgery with | 50 1 2 50 0 0
adhesiolysis
M= Patellar
resurfacing
=z revision
21 surgery for 50 0 0 50 1 2
anterior
knee pain
Al = Long-leg standing anteroposterior X-ray0|&, Wright S0| ZfESt dhH
|g&nme ;‘HZ o2 F3 by independent examiner follwing a standard protocol,
nt == blinded for the type of surgery.
compon " )
ot xE)E , | A Conventional: 83.6 months (SD 9.4)
o = -T—l'_l'

CAQOS:60.8months (SD 6.8)
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Bl AF SHEHZK] A AR
A4 b % %o
e Mean SD 2% Mean SD eIk
Cl Cl
Alignme Mechanical varus 1 54 varus 2.1 13 p=0.05
nt & 21} axis deviation | degree ’ degree ' 3
compon
e U H| A BHH AR InpNEpr
- n (%) n (%)
Qutlier 3 degree
13 26 25 50
(% of total)
z IERE RS Al
A ofhd = % %
2t e Mean | SD 25 % Mean | SD =L
Cl Cl
Oxford Knee Score | 39.1 7.2 394 79 | p=0.84
Knee Society
Score
OIAK 7| BEA KSS-1. Knee score | 83.0 135 81.1 13.0 | p=0.46
RSS2 Funclon 1734 | 266 745 | 266 | p=084
score
KSS-3. Total 1564 | 326 1556 | 334 | p=0.90
Postoperative ROM | 1118 | 163 1128 | 137 | p=074
(degree)
Patient satisfaction _
(VAS score) 82.4 20.0 86.8 16.0 | p=0.24
No difference in mean mechanical axis alignment. Number of outliers
exceeding 3 detrees frome the tibiofemoral mechanical axis was
z=2 significantly reduced using CAOS. This improvement in accuracy did

not result in improvement of the functional outcome at mid-term

follow-up.
7| EHfunding source) NR
=8 "o} [] RCT [ Trial I Non-RCT(cohort, case-control S2| 2t&ked 1)
RoBANS = (2H2EHed )
e = e ZA
CAOST2 aliE delel M #HolAE =E3 Conventional
A MY == T2 z[E caseR Al&st0] =9 Z H0cases HE.
w2t ZEHEl 7|ZHo| ChEC)
Wk = == wetH 2H-o| g3
EM(cE)EH = reviewed patient chart
Z3 "Wotol cHst _ L.
. el Independent examineroll 2|5t £H
=M s X7 =& | NR
MEyx ot 23 =24 | NR
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=93ID Luring (2012)
AT A a retrospective and a matched-pair analysis
=7} =
A=z=Ro|2t 56-73H(EHAL J|FELZ FHEH AT 2004H-2012H)
=AM 3xHJ|7}
T < 56-73H(ZTAT 7|FES2 FHE AT 2004H-20121)
(| BSHET|E)
« HMi: NR
= o H|YA SHHENX|F: 70.8+ 7.33 or (58-83)Al
o o AMHMHA 5§93+ 8.68 or (58-82)Al
| & o HMi: NR
ETREE . HIGAF BHHEER R 01K} 35 (70 %R 50
ME: - DASWEE: ofx} 35 B( 70 %)/EH 50 B
< 2l st primary arthritis, rheumatoid arthritis, others
MYI|= primary TKR
HMel7|= NR
AEZIE BF
H|| H|dA SHHEF | a  cruciate-retaining  PFC  Sigma® total knee prosthesis /
Al x| Z[7|HHE | VectorVision®, Brain—LAB®, Munich Germany
2 H)
g =Y NR
B HlH A S E
M 5l 58 NA
S o XMZ CHAMKb @ 278
[ NEN
AT . s gams - s0
| & ERE EF | a cruciate-retaining PFC Sigma® total knee prosthesis
All = NR
A « HE AR : 239
s xt=(n) . 2B thARE ;50
' (age, gender, BMI, treated side, ASA score, grade of osteoarthritis)
Hl%igl- Al X dH g
7 gz | o eE
Mr=g N n | %) | N n | (%)
reoperation: median
2 75 months 50 0| 00 50 0| 0.0
ot =x]
Alignme ;'HZ
nt & =
compon A
ZHED|ZE
et MY STEn |
= L
Mo H|QJAF SHH ZEX| JAIX HEEH
| L. Mean | SD | 95% ClI Mean | SD | 95% Cl
o | A T skt f
o} range O i )
, 106 9.19 107 7.44 | p=0.62
motion
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H| 5 A SHHER]| Tul A 25 [EE
|lis=s
Mean SD 95% CI Mean SD 95% ClI
WOMAC A
, 772 | 322 | -1.33%+1.13 782 | 297 p=0.87
(pain)
WOMAC B
_ 390 | 153 352 | 158 p=0.22
(stiffness)
WOMAC C
, 31.36 | 10.55 30.20 | 11.65 p=0.6
(function)
WOMAC
4298 | 13.80 4154 | 15.01 p=0.62
total
H| A S AR Sl ATAHEE
A==
Mean SD | 95% Cl | Mean SD | 95% CI
Total KSS 168.20 | 21.94 166.60 | 2144 | p=0.71
KSS-Knee
93.12 | 4.35 9258 | 698 | p=0.64
score
KSS—-Function
84.3 | 15.02 832 | 1456 | p=0.71
score
H|dab SHHZEMX| ==3f AR diH Alolo| BI7|HoZ Qlatdol A
242
=T DpH Ao 5t SAXMOR Fol8t X0l UUCh

7| EHfunding source)

The first author is a member of the professional training team of
Johnson & Johnson.

o A

08!

7t

Ao

[J RCT [] Trial I Non-RCT(cohort, case—control S<| Ztzted+)

RoBANS = (2&Hedi+)

oo S =HEZA
CHAFTLA K = SA We performed a matched-pair analysis with investigation of
SEe ESE 1100 patients
The matching criteria age, gender, body mass index (BMI),
mabe 4 Lio treated side, American Society of Anesthesiologists (ASA)
== = Score, grade of osteoarthritis (Kellgren and Lawrence
Score) and sex were similar in both groups.
SM(=E)5d =24 | NR
ZAu oo ofst Al
HSLA
—:I—jl-E:.l == NR
=gt X2 == NR
MEdX ADn E =54 NR
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O

1.4years(CAQS), 1.8years(CON)

23 Gothesen (2011)

i s prospective observational study
=27} r=29o0|

A= 7|12t 2005-2008

=

(=

o MA: NR

=

Kl

Ad o H|AAM SR 688 Al
o DAIMEMH A 6.8A|
o« A NR
PR o H[PA SHHENX|Z: EA} 571 W( 39 %)/HAM 1,465 &
o OAIMUMHA XL 2710 H( 33 %)M A 8214 H
st primary gonarthritis(CAOS: 90, CON: 89), other(CAOS: 10, CON: 11)
e primary TKA
* In the CAOS group, We selected the 3 most frequently used
Bt navigation systems (Brainlab, Orthopilot, and Stryker), used
N, ME7|= computer—-navigated implants (AGC: Biomet; Duracon: Stryker;
2 T e.motion: Aesculap, LCS Complete: DePuy; and Profix: Smith and
Nephew)
* In the CON group, only the same prosthesis brands as in the
CAOS group were selected along with the 5 most frequently
« Patella resurfaced knee replacements were excluded(from the
material due to low numbers)
He|7| = « Only 19 knees were computer navigated with the use of Aculumen,
= and they were excluded (due to the small number)
* Implants inserted with a computer—navigated system less than 25
times were excluded
| QIE2tE &R/ | AGC: Biomet; Duracon: Stryker; e.motion: Aesculap, LCS Complete:
oy IS EHEA| | DePuy; and Profix: Smith and Nephew
| 7PIEFIEY) | [Brainlab, Orthopilot, Stryker
o T2 MIS(721), a2l
oy HIG A A
o A B8 NA
Al - o XMZ OHAMKb @ 1527
I| SR I‘I = I:H (=] T y
ER0) . HE AR : 1465
=
i_l IEBIE E&F | AGC: Biomet; Duracon: Stryker; e.motion: Aesculap, LCS Complete: DePuy
M b MIS(2174), 12]
i o AT OHAXEE 1 9429
k=l YR ’
g AT - AT WA : 8214
Sy H| AP SHEH AR 2 AR
= N (%) N n (%)
2l yazs 1465 |32 |22 |814 |149 |18 |7
TE=E

Loose femoral component, Loose tibial component, Dislocated patella,
Dislocation (not patella), Instability, Malalignment, Deep infection,
Fracture (affecting implant), Pain, Defect polyethylene insert, Other
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. =X

Alignme | 7= NR

nt & A

compon | A NR

et B | mEb|7t

Alignme H| QAL SHH Zbx| DAM A

nt & A 7 = 95%

7434 (=] T (] o

compon | = Mean | SD cl Mean | SD | 95% CI

et &H NR
24
=
1}

H| A SHEHAEX| J0Allas) g
) Sl e
HeH TS Mean [ SD | 95% Cl | Mean | SD | 95% Cl
NR

— L=9olol CAOS7I Egl=lolel =Hr|Mez M8 fg€E= LCS
== completeS 717l H|GAb shH AR F&FO|AM =UgCH

7| EKfunding source)

NR

PN
=

08

7t

ot

=
s

[J RCT [] Trial I Non-RCT(cohort, case-control &£

1]
fizt
e
A

RoBANS = (2H&Hed+)

e £ B 2 A

11,576 non—patella resurfaced primary total knee
replacements implanted during the years 2005 -.2008 were

AR A A N split into 2 groups/In the CON group, 9,429 implantations

e =E= were performed during this time period. From these

implantations, only the same prosthesis brands as in the
CAQOS group were selected,
The Cox multiple regression model was used to calculate
hazard rate ratios (RRs) for evaluation of the effect of
computer navigation on survivorship, with adjustment for
potential confounding by age (continuous), sex, ASA

b =S category (I, II, HI/IV), method of fixation (cemented,
uncemented, or hybrid cementation (uncemented femur,
cemented tibia)), prosthesis brand, preoperative diagnosis
(osteoarthritis, other diagnoses), and previous knee surgery
(yes/no)

ERN S E=p] = Norwegian Arthroplasty Register

Za} gotol| chst 3

=2 NR

=

=AM Ktz =2l NR

MEf™ Zo 23 =2 NR
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23D Kamat (2009)
oA A A retrospective study
=7} L=
INT=Er S 2002A-20074
T Rl e
(FBHET|E)
o MA: 721 M
Rl o H|GFAM SHEHERX|F: 726 £ or (DA
o INAIXMHMHZ 717+ or (H)A|
3} o MA: 04K} 318 H( 56.2%)/M A 565 &
x| 4 o H|HA SHHZEX|F: 03AF 148W( 56.2%)/H A  263H
=1 o IDAIXMUMHZL OX} 170H( 56.3%)/MA  302H
25 Primary osteoarthritis
MHI|= NR
|7 Patients who underwent TKA for other aetiologies

o=

A= =&/
] HldA S ZEE | TC Plus SBTMIM (Smith & Nephew Orthopaedics, London, UK) /
of A Z1719(ME | PiGalileoTMTM (Plus Orthopedics, Swindon, UK)
AH )
e = standard technique
of | H| Hlgat
Sl R 4 == Kinematic, image—free
- ‘_3' X B&F
oy | X . M CHARES
SRS = o
a| | BREN . HE RIS : 263 knee
1| dE2E FF | TC Plus SBTMTM (Smith & Nephew Orthopaedics, London, UK)
| 2
&!
gH o XNZ AR -
S| shxp%:
& XN o z[ZE OfAKEE @ 302 knee
oo H| AL SHeHd ZFX| o AR
= N n (%) N n (%)
M= 54 F/U 263 1 0.04 302 1 0.03
- Two revision operations performed, one in each group, and both
these involved only resurfacing of a previously unresurfaced patella
=x
2z ;'HZ Oxford Knee Score (OKS)
o} -
Alignme | = 12345 A
nt & 2
gl Bl At eel AR AE
et ¥ VSt ES =
A n (%) n (%)
malalignment (>3<) | 2/67 29 13/84 155
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oAt S A DA g
S N =E s %
SHATMean | SD | 95% OI | Mean | SD 93/
oum sty | |OKSET 1U 2443 006 2584 | 982 | p=0.72
OKS-&% 24 | 2448 | 9.25 24.89 9.88 | p=0.62
OKS-&% 34 | 2566 | 10.37 2451 969 | p=0.33
OKS-=% 44 | 24.18 | 9.07 24.26 10.67 | p=0.97
OKS-&% 54 | 269 9.26 25.21 10.85 | p=0.66
Hi Al SHHER| =70 DAIM " Ho| dH]sH 1-5HAL0| OKS o
e RO KI0|E BoIx| stot B7| FAl ZT £ S0l N Z
=" o= Afol7F glont DAIE oM malalignemt H| 80| =& e
5% W] FAN OKS Heel 248 JHHE + Uckn 2ok
7| EHfunding source) NR

=8

2yt

[] RCT [] Trial I Non-RCT(cohort, case-control &<

o| mfxto

— = —

)

RoBANS = (ZHEed )

g =N N ZAH
Patients were assigned to navigation or standard methods
i by the scheduling team depending on the availability of
CHAEMEY =2 instruments for computer navigation. No other factors were
involved in assigning patients to either techniqgue and the
surgical team had no prior knowledge of the allocation.
Eke =2 NR
FEM(=E)5H =3 clinic review
21 @oto ofst
=tz =1 two obeservers who were blinded to the surgical technigue
=etMst Xtz =2 NR
MEl™ Anl 23 =2t NR
238D Seon (2007)
oA A prospective study
=7} 5=
Az 2|2t NR
=X }xb7|7
5 #E TH(ZEAE 7|xo2 M3 o 20054)
(B BHET|F)
o MA: 64.2 (48-82)Al
i o H|HEM SHEHAX|T: 64.2 (48-82)Al
o DAIMEMH A 642 (48-82)A|
s} o MA: 04K} 33 (786 %)/TIA 42 H
A M o H|HA SHHZEX|F: 09K} 33 H( 786 %)/TA 42 H
of | 2 o IMAIXMUMEHZ 0K} 33 W( 786 %)/HA 42 ©
- Zl st osteoarthritis
cH ME7|= NR
2t H27|= patient had undergone a previous knee operation.
|| AETE BF/ G fThe ©
=1 < | e-motion (Aesculap, Tuttlin e rman rostheses/The Orthopilot
o | HISY O_'JQII nawgat(i)on system QAesoula%, uttl(lengemy erman ? P
A 2171 EY)
st
HZ -l Minimally invasive surgery (MIS)
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SeEx|gkEel Hlug T

Hid A She & o
x| x| == Kinematic, image-free
| Sxt(n) o XS tHAaXEE @ 45(knee=90)
=0T o AT AXEE - 42(knee=84)
1| AEHEZFF | e-motion (Aesculap, Tuttlingen, Germany) prostheses
| ok
73|I
HE| sl o XS tHAaXEE @ 45(knee=90)
o X0 o EZ CjARS : 42(knee=84)
o H| QA SHEHZEX| DAL abEH
Mezg s N [ n [ % | N[ n |
z 14 flu 42 0 0 42 0 0
ot Alignment | S84 | ROM(range of motion)
& Z=x
mw,g% T}ym 3,6, 9 1274
_ TP H| oAb SHH AR A A Hbe
Alignme Mean | SD | 95% CI | Mean | SD | 95% CI
nt & #a} == 37i& ROM 125.8 9.8 121.2 79 p=0.074
compon | - =% 67i¥ ROM 1284 | 93 1268 | 10.8 | p=0.633
et M= =% 97 ROM 128.3 6.8 1270 | 10.7 p=0.737
=% 1271¥ ROM 129.5 8.0 127.1 8.8 p=0.364
M4 H| QA SHH A TOALE| ElE
Mean SD 95% Cl Mean SD 95% ClI
HSS-= F371 & 90.0 4.0 87.3 57 p=0.040
HSS-= %671 ¢ 92.7 38 89.8 55 p=0.042
HSS-=< 971 & 93.1 38 90.4 53 p=0.111
HSS-&F 1271 & 93.3 40 928 43 p=0.730
RPN H|odAF S AR A A Hbe
2 Mean | SD [ 95% CI | Mean | SD [ 95% Cl
]! pain 8.1 1.0 9.3 2.1 p=0.024
WOMAC- | function 27.0 35 29.0 3.1 p=0.059
==Z30g | stiffness 36 1.3 4.0 1.1 | p=0.230
OIALM T EkA} total 388 | 48 420 | 46 | p=0.029
pain 71 1.7 8.3 1.9 | p=0.031
WOMAC- | function 252 38 272 42 | p=0.116
==670g | stiffness 28 1.1 30 1.3 | p=0.609
total 35.1 50 385 49 | p=0.031
pain 6.2 1.2 76 2.1 p=0.02
WOMAC- | function 24.3 6.5 252 6.7 | p=0.678
=g | stiffness 29 1 3 1.2 | p=0.603
total 335 7 355 78 | p=0.545
pain 6.1 15 72 23 | p=0.122
WOMAC- | function 23 45 25 74 | p=0573
=F1270 € | stiffness 28 1 29 1 p=0.504
total 319 56 352 9.8 | p=0.277
= HlGE A SHHAX| 70| DAM g Ao dH|sl] =% 6-97HE Ato|
== of £ HM&tst leg alignment 2 A J|sgkrto] UAS
7| EHfunding source) NR
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[] RCT [ Trial Il Non-RCT(cohort, case-control &2 2&Hed2)

e =y B 2 A
CHAFTLA K N In all patients, one knee was assigned to NA-MIS TKA
es=e == and the other to CON TKA on an alternating basis.

et S ==l wtEof s A Fo| US.

EM(=E)EH =24 | NR

21 oo of st , _ . .
=5tz =S measured by a resident independent of the surgical unit
=AM Xtz =4 NR

ME{X ot 23 ==l NR

o

Ao

Matsumoto (2006)

a matched—paired

HIT.

o
2=

Rl

2002.10-2003.5

(o]

AR NSRRI
nx
X

M ZET|Z sm o _4 o
EE B E) " 27702 (CAOS), T 28712 (CON)
« XA NR
o1 o H|QA SRR T 753 Ml (50-91A)
o DA™Y 733M] (45-90A))
« MA: NR
= IPS o H|GAF BHHERX|Z: 0K} 25 T§( 833 %)/MA| 30 W
Kt o TAIMuERH I 0§ K} 25 B( 833 %)/MA 30 H
| Rt osteoarthritis

=
0%
N
M

indicated for patients. without valgus deformity, severe bony defects,
and rheumatoid arthritis.

Hel7|E NR
SNEEEEE
7| M wjosr sz | NR
O
i 2| o1
e T NR
MICTERS-
= I CT-free
X} X| ST
< - (=] -
x| | st K12 (n) | ME e %6
=T . A3 ARE 30
- oEZtE &F | NR
A1
Al| TEEH NR
Al
= e XM &K @ NA
BE| =y a o ZFZ OjaKE 1 30
S| 2Xte(n) i i
e (age, gender, body size, preoperative status of the knee, the same type
=

implanted by the same surgeon)
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>
sl
S
rlo
iy
10
T
E
0
i)
Q
4

e H| A SHH AR 2 JUAllas) gy
Mrese - N n (%) N n (%)
30 0 0.0 30 0 0.0 -
=3
by optimal: 2°0[LH alignment
=X
zapiz | R
jed
4 | Alignme HldAF SHH ALK SRS s
nt & A e 2 o o
compon N N (%) S2ik N (%) e
P Cl o]
et ¥
Z1 Coronal femoral 28| 93 211 70 0.020
Coronal tibial 28| 93 23| 77 0.071
Sagittal femoral 26| 87 10| 38 <.001
Sagittal tibial 13| 43 6| 20 0.052
bl A SHEH AR TUAZE| =
A Bped o= 95% 95%
Mean | range cl Mean range cl
operative time 124 104
Z ALK 7| BEAL preoperative KSS 516 | (43-77) 50.7 | 43-77) | 079
o postoperative KSS 845 | (53-100) 895 | (73-97) | 0.16
preoperative KSFS 50.0 | (25-80) 50.3 (10-80) | 0.97
postoperative KSFS 94.3 | (80-100) 955 | (80-100) | 0.58
preoperative ROM 101.0° | (75-125) 1025° | (65-140) | 0.75
postoperative ROM 113.0° | (85-130) 105.5° | (50-125) | 0.11
Mechanical axisoll CHet MEtz= dH|dAF SHHZAMX| T&0| DAIF g
- HAEHc 20 £7| 24 ArATRl ROMZF KSS, KSFS & =£st 1
= — x

N
d

— AA

ODIO —
AlA gD} H|m5H0d %%3'.7-” Ee Zole ¥qich T}, &
271 % =

-1 o
ol Yerm J|sHMS sAE FoHEel It Testch

7| EKfunding source)

NR

=8 "o}

[J RCT [] Trial I Non-RCT(cohort, case—control S<| Ztzted+)

RoBANS =+ (2&Hedi+)

e By 2y =
ot M =2 | a matched-paired control group
In selecting the patients in the control group, age, gender,
Wt =) body size, and preoperative status of the knee were
matched to those of each patient in the navigation group.
SM(=E)EH =24 | NR
2o gotof ek Lio All radiological measurement was performed by one of the
Lozl = authors (T.M.) who was blinded to the clinical information.
SRS A7 =4 | NR
MEIM A 23 =24 | NR
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9.6. EXIXI24T UAl

QY FUFNE OIS AFSVIIXNEY Hany @3

CONFIDENTIAL

HIZY SHIXE 0|t USSeEX|E=9| Hlusy A3

Data Collection Form

o=
W7 BRE
HET SR/UE
=HET ol

AGE (#EEE F o f ___ (yyyy/mm/dd)

SEX []= [[]=

pl-]
]

AT} =M Y iyyyy mm/dd)

()
(< H)
(A9
[ :0]
G EH
[ :0]
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* TAMCHAE SHA - A HA S 4 A (Primary TKA)
(High Tibia Ostectomy =&}

& UHY f__f__ (YYYYMM/DD)

T8 B8y { [/ (YYY¥/MM/DD)

1. Body Measurement

|:| Not done

Height cm 3=
Body weight Kg ¥ Eha g
BMI (AEA 4 HE/ U E ()
2. Social Health History
Smaking DN:} DYES{ 9 Hz /Y
Alcohol DN:} DYES{ 9 FEE Ha Hoc/E])
yo!
AFEx
< Mote >
1 Bz 0|27 | By 2= TE W AFER] B

[ ]
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HEd FUFHE 08¢ AgSHANAEY

3. Medical History

|:| Mot done (2 H7[7H HA|

1 Medical history= O 7|27, SRE R FEAX

£
2 WTO expert reportS| Osteoporosis 7|22 7|5

Specify’ 2/8
Hypertension Mo Yes
Diabetes : Ma : Yes
Renal diseasz | | Mo || Yes
Cardiovascular diseass [ Mo [ ves
cvA =
VTE L | No | | Yes
Ostzoporasis0p®E % 673®) 2 |[ Mo [ ] e (site . T-Scare ]
Liver disease : Mo : Yes
Hematology disease | | Mo || Yes
Others : Mo : Yes (detail : ]
<Notex

= 27| B0 =T = U= He g8 7| s

(Osteoporosis T-Score <

-25)

Preoperative Disease Diagnosis

Dretail

Diagn osist

[ =wy samy [ | aus az3s

Other Indication

|:| indication Bl&

[] 2@ smm=z == 280 337z0 48 #do| Ao 7|E
GHO B U NHNE ABY = B 29

[]2=9 vmo=z 2 23

[]37 2¢= o8 dj=@ == #Z0] Y280l ofo] L3030}
JIE wEe 35 U AUNE ASY = B= A2

<Motax

1 ROiE| A #E B (rheumateid arthritis) 0 HEHEEY(inflammatory arthritis) E7l= H 9
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1. Operation and parameter in Hospital

Op datelyyyy/mm/dd) f_ 5

Navigation |:|;I‘-‘Ianua|

Right [ ] et

Orthopilot |:| BrainLab |:| Stryker |:| Aesculap |:| PiGalilea

EM
Mo [ ] ves

2 s [ |er [] resiue
Implant type =y [] Mobile [ ] Fixed

Model Name

Cement AR E |:| MNo D Yes
B=odd® oldg
Hemovac 24h D Mo |:| Yes oc

drainage tota cc ME7|ZH g
Transfusion in recl D Mo |:| Yes cc
Operation

wac? [Jne[Jves___w
pcd D Mo |:| Yes o

Method

P site

MNavigation type

Patellar resurfacing

| | ]

Ae

Operation time* — min
Hospital stay® day

DNDDY&: g Hay -
EFEl 23 H oK Transfer) 32

BRE

<MNote>

1 RBC : EHEY 2 (Packed RBC), HEHEY P washed red celll, WHIZ HH HEF(leukocyte poor RBEC, Leukocyte
filtered RBC) B0 HET =HE 7|1

2WeC : FHEE T =% Y Granulocyte Concentrate) =HE 7|7

3 PC o @aT % YUconcentrate PLT), E2T BEEHplatelet rich plasma), A4 % 43 EiFresh liquid plasmal),
414 & H @ E(Fresh frozen plasma), B EE H(Frozen plasma) & 2T BH 8§ 714

4 Operation Time : Skin to SkinTiE| 2] A|2H 7|5

5 Hospital day : =Y~ HYUNIE &8
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Outcome

1. Radiological Outcome! ( [£9!] Radiological Outcome Z7duhH Xby)
D MNot done, cause

Post OP? 3
Item Pre OP (POD72~6month) Last follow-up
Measurement Date(yyyy/mm/dd) /] ! / [l
Mechanical femur-tibial angle
Anatomical femur-tibial angle
N R O
HEXIZE 4
Asgey |
e galls)]
ZENze ¥ 420 |
A H(E)
Patellar tilt angle
=Note=
1 Standing &Ej0gA EHE AT 0]2
2 Post OP7| &2 POD 7H~67H MR & & L2 X-ray Z0Z 7IM
3 Last follow-up2 |27 %0] Q& OHX|SHIEE] FHETER 7|1
2. Clinical Outcome
D Mot done, cause
7
1 Post OP n3
o= Pre OP (POD7 2! ~6month) Last follow-up
Measurement Date(yyyy/mm/dd) T I /o
Flexion contractura(FC)
ROM
Further flexion(FF)
SF-36
Knee Score
KSS
Function Score
HSS

Pain

WOMALC | stiffness

Physical Function

Cueford Knee Score

ROM( Range Of Motion), KSS(Knee Society Score), WOMAC(Western Ontario and McMaster osteoarthritis index),
HSS(Hospital for Special Surgery®] knee arthroplasty rating system)

=Note=

182 § 97130 e N 71X

2 Post OP7| &2 POD 7TLU~G7HETIR 2 = 2 3+ 7|17

3 Last follow-up& 9|27\ &0| Q& DRA|DNLE| BEME 2| %

-
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HYY FYUGHE 0[S0 NS UIXNAZ g A3

Complication B! Survival Status

1. Complication

Complication(POD 37§ & LY) = HhAli ol Details
3Ieedingl |_| No |—| Yes [/
wound complication? | | No | | Ves _/__ | | major* | | minor *

3

Thromboembolic disease No |:| Yes Y

Neural deficit? No D Yes f 4

Vascular injur:,f5 No D Yes f

ro

No I:l Vs wa I-E“ . |_| No |_| Yes

Desp periprosthetic joint infection®

= 2

4

Periprosthetic fracture’ No |_| Yes f_/__ |_| femur |_| tibia

Extensor mechanism Dismptior*8 No |:| Yes f

patellofemoral dislocation® No |:| Yes f_ 4

| I I |

Tibiofemoral dislocation!? No |_| Yes f 4

Implant fracture or tibial insert dissociation!! No | | Yes f_ 4

Reoperation’Z D No l:' Yes Y S
Revision™? D No |:| Yes Y S
Readmission* |_| No |_| Yes _
Deathl? | | No | |\'E‘S N N
=Mote>

1 Bleeding : Postoperative bleeding requiring surgical treatment

2 Wound complication : Failure of wound healing requiring recperation or a change in TKA protocol
“ major : S=&THX| SH= Z2, minor : 12| wound complication

3 Thromboemboalic disease : Symptomatic thromboembuelic event requiring more intensive, nenprophylactic
anticoagulant or antithrombetic treatment during the first 3 months after index TKA(Symptomatic VTEDE Z &)

4 Meural deficit - Postoperative neural deficit (sensery or motor) related to the index TKA

5 Vascular injury : Intraoperative vascular injury requiring surgical repair, bypass grafting, or stenting (compartment
syndrome or amputation should be reported)

& Deep periprosthetic joint infection - A deep periprosthetic joint infection can be diagnosed when there is a sinus
tract communicating with the prosthesis; or a pathogen is isolated by culture from at least two separate tissue or
fluid samples obtained from the affected prosthetic joint; or 4 of the following 6 criteria exist elevated ESR and
serum CRP concentration; elevated synovial WBC count; elevated synovial PMN; presence of purulence in the
affected joint; isolation of a microcrganism in one culture of periprosthetic tissue or fluid; or[S neutrophils/high-
power field in 5 high-power fields observed from histologic analysis of periprosthetic tissue at 9400 magnification
" HYUAO USH YesE mIOHE FF F

7 Periprosthetic fracture : Periprosthetic fracture of the distal femur, proximal tibia, or patella (operative or
nonoperative treatment should be recorded)

8 Extensor mechanism Disruption - Disruption of the extensor mechanism (surgical repair and/or extensor lag should
be recorded)

9 Patellofemeral dislocation : Dislocation of the patella from the femoral trochlea (direction of instability should be
recorded)

10 Tibiofemaoral dislocation : Dislocation of the tibiofemoral joint (direction of instability should be recorded)

11 Implant fracture or tibial insert dissociation : Implant fracture or dissociation of the tibial insert from the tibial
implant

12 Regperation : Return to the operating room related to the index TKA (reasons for reoperation should be recorded)

13 Revision : Revision of one ar mare of the TKA implants (femur, tibia, tibial insert, patella)

14 Readmission : Admission to the hospital for any reason during the first 90 days after TKA (reasons for admission
and relation to index TKA should be recorded)

15 Death : Death occurring for any reason during the first 90 days after TKA (cause of death and relation to indexTKA
should be recorded)
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1 Multiple choice 7z
2 Multiple choice 7tz

Revision
-y Details
M=% SWyyyy/mm/dd) S S —
Saug [ | axg] Jeexe
TETE N [[] Femur [ ] Tibia
45 EF -
D Patella D PE Insert Only
[ ] infection [ ] Aseptic Loosening [ | wear
D Osteolysis D Instability D Periprosthetic fracture
Me2 D Stiffness D Malalignment |:| Extensor Mechanism Dysfunction
D Other Implant Failure (Implant fracture or insert dislocation)
[ ] unidentified Pain [ | Others ( )
<Note:=
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[£ 2] Radiological Qutcome Z7HubH

- SHAIHED X2 pyH Fd
: HEE5 SHRIFEE Aol =3
« XEE2 NJT F9 : s2E 59 MU 53

Femoraitaal
angle
'|II|I ,.-,\‘
A
\_/%J"‘s:

S — S

5/ e
I
1A thElZ=Z - HEE #E2| 7|A"= 7t Z#=§ =4
(mechanical femur-tibial angle) | « LiEHvarus)B Z3-(+) U2 =2, 2bhvalgus)B S5(-12 EA|
e - ElZel dREEEL FBo| JANSYC| =S 5T
(anatomical femur-tibial angle) | « LiYtvarus)& ==(+) Z'2 =2, 2|8Hvalgus)& ST EA|
CHEIX S s Fd(a) - E&2| 7|AF 50 HEIXEEe] JAfl8 FHo| 0|2 HEZHE
CHEIXIZE Alet® FE(y) - fetjE &2 sjREH a0 HEXZHE0 32 [o] 0|2z Z4&
» XAEEC 2FA| HY=(+), HTEA 82 BA|
HAEXEE HH JEP - &2 ZIAEs0 FdEAEse] 298 Mol 0|2 Ws5HE
HENEE AldH FLD) - a2 siestEsa dEXEEs] 290 FHo| o|lF= THIE

Patellar tilt angle « resurfacing olA| 22 AL =34
o Pre-Op Post-OF

-

* resurfacing ot 22 =HY

Pre-Op Post-OF

Fr{rs
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o Mol OIFE  Jixss
parameter 7|=E4 %L%:'L sl OE| ;jg ,lj I1E x|
HolatE
TKA — Malalignment(CAOS) 0.26388 0.10000 0.26388 0.25829
TKA — Malalignment(manual) 0.28157 0.24000 0.28157 0.27767
TKA — Minor Complication(CAOS) 0.00600 0.40877 0.00600 0.00711
TKA — Minor Complication(manual) 0.00641 0.40877 0.00641 0.00563
TKA — Major Complication(CAOS) 0.06713 0.16536 0.06713 0.06872
TKA — Major Complication(manual) 0.06292 0.16536 0.06292 0.06567
Normal Health — Minor Complication 0.00097 0.15411 0.00097 0.00082
Normal Health — Major Complication 0.01685 0.10509 0.01685 0.01636
Minor Complication — Major Complication 0.62573 0.10509 0.62573 0.58428
Minor Complication — Revision 0.00000 0.02959 0.02959 0.00000
Remain in the Minor Complication 0.12568 0.26246 0.12568 0.11686
Major Complication — Revision 0.06877 0.30547 0.06877 0.06910
Malalignment — Minor Complication 0.02036 0.15411 0.02036 0.02310
Malalignment — Major Complication 0.07188 0.10509 0.07188 0.06930
Malalignment — Revision 0.00000 0.00800 0.00800 0.00000
Revision — Malalignment 0.15065 0.34000 0.15065 0.16555
Revision — Minor Complication 0.14727 0.09364 0.14727 0.16555
Revision — Major Complication 0.16181 0.39755 0.16181 0.16555
Post—Revision — Revision 0.00000 0.30967 0.30967 0.00000
k=X =2
Utility of First TKA 0.720
Utility of Normal Health 0.780
Utility of Malalignment 0.720 J|EEMD J|EEMD 7|E2A
Utility of Minor Complication 0.660 = o = o = o
Utility of Major Complication 0.350 == == ==
Utility of Revision 0.510
Utility of Post-Revision 0.680
AMUE
Mortality from TKA 0.00551 0.00551 0.00551
Mortality from Major Complication 0.01563 0.00551 7| 22AM 1 0.01727
Mortality from Revision 0.01797 0.01797 =< 0.01797
Mortality related to all reasons 0.00671 0.04016 0.00672
H| &
Total costs of navigation 5,670,781 5,649,655
Total costs of manual 5,408,306 5,387,180
Costs of normal health 65,000 65,000
Costs of malalignment - - 7|22M3 J2EAMT
Costs of minor complication 462,111 493932 =< =4
Costs of major complication 4,621,106 4,939,317
Costs of revision 7,960,776 7,960,776
Costs of post-revision 175,000 175,000
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