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Navigation versus Radiographic Measurements in the Open—-Wedge
High Tibial Osteotomy using Computer Assisted Surgery (CAS)

Dae Kyung Bae, M D, Kyung Ho Yoon, MD, Sang Jun Song, MD,,
Myeung Cheol Shin, M.D, and Jung Ho Noh, MD,

Department of Orthopedic Surgery, School of Medicine, Kyung Hee University, Seoul, Korea

Purpose: To compare the measurements using a navigation system and radiographic measurement in
an open wedge high tibial osteotomy under navigation control.

Materials and Methods: From July, 2005 to January, 2007, 32 open wedge high tibial osteotomies were
performed using a navigation system for osteoarthritis of the knee. The postoperative mechanical axis
% (MA%), which is planned on the navigation system, were 62%. The mechanical axis (MA) and MA%
were measured on the navigation system. The preoperative and postoperative MA and MA% were measured
on the radiographs. The angles measured with the navigation system and radiographs were compared.
Results: On the navigation system, the mean MA before osteotomy was varus 8.8°. The mean MA and
MA% after fixation were valgus 2.9° and 57.7%. On the radiographs, the mean MA was varus 9.7°
preoperatively and valgus 4.0° postoperatively. The mean MA% was 10.2% preoperatively and valgus
64.4% postoperatively. There were positive correlations between the values measured with the navigation

system and the radiographs (r>0.5, p<0.001).

Conclusion: There were significant correlations between the values measured with the navigation system
and radiographs in an open wedge high tibial osteotomy using a navigation system. The correction angle
from the navigation system is reliable, predictable and controllable during surgery.

Key Words: Knee, Osteoarthritis, Open wedge high tibial osteotomy, Navigation system

N E

B4 BAOIN AP AT 29 BBEt00D
& 47|17 w213 go] AR Y,
BB AT 25 BES PN AP B
Ae Aokt wgZHe st & A A8 & &7, A
g 2R ZaAo] BrANY wAzte] 47|15 A3}
L DAH HHOR & A HAM AR L7 4
7|(wedge)®] A715 AZs= WH, AE ARig

W] A
of Ay, Uy

AE ogsta lom, duAold AAE o8t

SAAMRL: v o A
AEA T B71F 1
Asidfati olsiehel 4% ojatotmAl
TEL: 02-958-8366 * FAX: 02-964-3865
E-mail: bdkyung@khmc,or kr

301

Address reprint requests to

Dae Kyung Bae, MD,

Department of Orthopedic Surgery, School of Medicine, Kyung Hee University,
1, Hoegi-dong, Dongdaemun-ku, Seoul 130-701, Korea

Tel: +82.2-958-8366, Fax: +82.2-964-3865

E-mail: bdkyung@khmc.or kr



302

TR ABLY APH Bk gloy™ Y Qi 4
£3 Bk 2B 2 g Bl gut ¥yge
B ST HA SREY SAA YulA o]
A AAE o 87 M AT D9 AL WA
B A3E A5, $4 A% vulAold Aok At
A AP AZAE vlaL Bast] $A] el Aol d 4
AN AZNE RAZOR o] 88 5 YEAE HE
skl

rhat %
1. 91 &
2005 7YHE 20079 1¥7A] CT—free naviga—

tion system (Vector Vision" ® Version 1.0, BralnLAB

=2 ©
= xS
2

:I:
o =
o o
Lo, FE
mh o ofh
rly Mo
o OPH
e 3o o=

Heimstetten, Germany)= ©|-&
42 4919 S Sl
AI=S N3t 3279 S5 o }Oi AgHo s
Atk ko] Byt AR 56.7A1(38-T3A) AL,
o7} 3001, A7} 2910, 24| body mss in—
dext= B+t 25.4 (20.4-31.2) %t}

2. A7

WA AL A e A, 3 51x]9] o5k =

(Orthoreontgenogram)< 27} &#4S st
Mstal, Alg FoHE shAlof o
tﬂ—/\]-/\i E;rjr/\io] A 4=
VA EE 22 A7 5HR] AAVo] ESEEE 519
ouf, 51] HHOR Qg OAZ ] 93 B &
e S4lo] Sa9) A5l FASHES Begsiach
201 AR STNE £ B A2 Aol
5155 sistonl, YA kel Sl 44
SRS BGHT WAHSE AZS qulAol4
F2) 5 o83 ASAE 2Ee 7 WY #5AVF PACS

(picture acquiring communication system)& ©|-&3]

N

f

O H ooX
n?L' lfE] mH

o>~l

of EgHoR At A9 A3pH %L AAF
ok 54 A% AR BEE detd 2 AT oty
% Apolo] 2oz Ao, ofatd & WE LS A
F W3l 52 A AL A B9 ofab) Zo| 48 1

HICHA - 845 - &4

'|"_" S o

H
o
N
¢}

g sk He] wHE YSoR FHo do] wiEs
@)= olstsrt(Fig. 1. = B2 AAT et
A AR AR hElE s e ehRekE & Aol
9] 7+ Baver®]” 0.2 AZsl9m, AE T AAZS
SH AR wdEE s 29 S Aeld A
Oswaldy]” o2 A&t 5% A, $ d3td 29
Aolg wAzolet Aostglal, & A, = AE Y

BAEO 2tolE ) AL w3k .
TEAZE AR AZAE Bk th(Pearson's
correlation analysis). HlH|Alo1A Aol A& 4 8}
Ao} AgtA St AEd 1y & g Fap Ak &
WEE ASAE F BSA| o3 YA A% Hat
|9} v w5} E}(Pearsons correlation analysis), 32
of Z oA Z7]of AJgYTt 1695 AL, F7]ol AJgYst
1691E B2 E5otqlaL, ZF 9] WA ARV A
52| Bat& vlasktk(Student t—test). WPt wf
E v} A} HakZhe v 25k tH(Pearson's correla—
tion analysis). SPSS version 11,55 o] &3] 4 #
glstelon 949 W42 p—valuet 0.05 PIRtC =
SFRAT,

—‘Ei

ol

o
o
1o
o
s
o
4

Mechanical axis (%)=b/ax100

Fig. 1. The extent of varus deformity shown on the preoperative
ortho-roentgenogram was evaluated by percentile denotation
[(b/a)x 100], The figure shows medial deviation of the mechanical
axis: (a) width of the tibia plateau and (b) distance from the medial
border of the medial tibial condyle to the point at which the
mechanical axis intersects the knee joint line,
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3. 4% Y o] Abefol] wet Alaaiel,
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AL AR & 2 A9 AL uet W75 QR HE  16,1+4.5°2 Z718kATh WA AR £ EEa)
5 At ATes AEda, AT o udE 9 AR RS W 13.512.6°%H1, BT F
ARl Fug HESPHA AIHE AHPAIALE YHA g AF Hslzhe FHat 5.043.3°Ack(Table 1), WA
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BAZO R Puddu B80S 14 AEE 42 BAE BAr>0.8, p=0,000)(Table 1).

Ho| TAE H9o 5% FolAes AdEdt ¢ YulA o)A x|t WhAbA Ao A AlEet & A S
ASHE AHTY F429] S &5S AFRREaL, o d3HY %, & 5 okX|9] sk &3f o5t & wiE
554 A A & T T-9Y), RE AT Hat &2 SAH R fodt ATIAE BATH>0.5, p<
HPe & 2 25000, AAF ot P & T 6579 0.001)(Table 2). & 3 WARA AFAO|A A28t 3142

Table 1. Radiological Measurements between Observers 1 and 2

Observer 1 Observer 2 Mean r P
Preoperative MAA* (°) —97+33 —98+35 —95+34 0.987 0.000
MA% " (%) 102+136 8.7+141 95+136 0.921 0.000
FTAT (%) —24+29 —25429 —25429 0972 0.000
PSA' (°) 112448 111441 11344 1 0.883 0.000
Postoperative MAA* (°) 40+27 40+29 40+238 0.960 0.000
MA% " (%) 644+116 650+115 647+112 0.892 0.000
FTAT () 102+32 104+34 10,3+33 0.960 0.000
PSA’ (°) 165+45 16,1+£45 16,3+45 0972 0.000
Pre-and postoperative Correction of MAA* (°) 137124 138+26 135+26 0.950 0.000
Change of PSA' (°) 49+43 50435 50+34 0.857 0.000

*MAA, angle between the femoral and tibial mechanical axis; TMA%, percentile denotation ((b/a)x 100) of the point at which the mechanical
axis of the low extremity intersects the line extending from the medial border to the lateral border of the tibial plateau on
orthoroentgenogram; TFTA, Femorotibial angle; * PSA, posterior slope angle of the tibia,
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Table 2. Radiological Measurements and Measurements using
the Navigation System

X-ray Navigation — r p

Preoperative MAA* (°) —95+34 —88+26 0679 0.000
Postoperative MAA* (°) 40+28 29+20 0.734 0,000
MA% T (%) 647+112 577+89 0543 0,001

*MAA, angle between the femoral and tibial mechanical axis;
TMA%, percentile denotation ((b/a)x 100) of the point at which
the mechanical axis of the low extremity intersects the line
extending from the medial border to the lateral border of the tibial
plateau on orthoroentgenogram.,

Table 3. Radiological Measurements between Groups A and B
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Group A! (n=16) Group B (n=16) P
Preoperative MAA* (°) —105+39 —85+26 0.086
MA% " (%) 764141 11.4+131 0432
FTAT () ~36+28 —14+38 0.024
PSA' (°) 117444 10.9+41 0576
Postopera tive MAA* (°) 36+33 44421 0.410
MA% T (%) 66.2+15 1 632+53 0.454
FTAT (°) 101434 105+33 0,752
Pre- and postoperative PSA} (°) 176+49 150+38 0103
Correction angle of MAA* 141+27 129+26 0185
Change of PSA’ 59+36 41+£32 0147

*MAA, angle between the femoral and tibial mechanical axis; TMA%, percentile denotation ((b/a)x 100) of the point at which the
mechanical axis of the low extremity intersects the line extending from the medial border to the lateral border of the tibial plateau on
orthoroentgenogram; TFTA, Femorotibial angle; * PSA, posterior slope angle of the tibia; HGroup A, 16 earlier cases among the 32
consecutive cases in whom an open wedge high tibial osteotomy were performed; "Group B, the latter 16 cases among the 32
consecutive cases in whom the open wedge high tibial osteotomy were performed.
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