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Abstract

BACKGROUND: With significantly individual differences in the anatomy of the knee joint, traditional total knee
replacement is difficult to accurately predict the position of locating limb alignment, size of the prosthesis and
osteotomy amount of patients during operation.

OBJECTIVE: To investigate the clinical effect of total knee replacement based on the assistance of medical image
reconstruction, computer-aided design technology and 3D-printing personalized surgical navigation template.
METHODS: Medical image data of patients were collected using CT or magnetic resonance scanning equipment.
The three-dimensional reconstruction of the bone was conducted by two-dimensional medical image processing
technology. The navigation template was designed by computer-aided design technology. The personalized
surgical navigation templates were produced by 3D printing technology, and the clinical total knee replacement
was conducted. The postoperative results were evaluated using imageology.

RESULTS AND CONCLUSION: Arigin 3D Pro (Arigin Medical Co., Ltd.) can accurately reconstruct a
three-dimensional model of the lower limb bones. The three-dimensional design software Arigin Surgical Templating by
their independent research and development can precisely pinpoint related lower limb axis, including limb alignment,
rotation axis of the femur and osteotomy reference point. The personalized navigation template we researched and
produced for knee surgery fitted tightly with femoral condyle and tibial plateau bone anatomy during operation,
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without significant movement. The deviation of patients’ limb alignment was less than 3° after total knee replacement.
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Table 1 Basic information of patients
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Figure 1  Arigin 3D Pro
three-dimensional

reconstruction interface
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Figure 2 The surgical procedures
of total knee replacement using
navigation template
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Figure 3 Medical imaging figures after total
knee replacement

Pl A SR G B A G
s C LM

AR AT RIS AR R, IERURE A AMRACE . R AT
SR AL g Wi A5 2R T, BT LR S SRR (R v B, v sk
I H B ARG B

1.5.6 3DITEIFALEER R K beds Tk SLS3D4T
EPMLEEAT AR 14T BRI, B4 RHGE FH 3DHT Bk A e 45
JAA Bl ——H K e

1.5.7 IGIRRF IR G 1 T AR AR 4 TR 1 ok
HEAT i B 280K #(121-126 °C, 20-30 min) b3, KK &
JG A A SRR FR BT ATFRE . FAKH R
ERPITDIE, B#EE EJ76-10 ecmJTah, W TR 4

7733



LB, S FET 3D FTEHITEL TA GRS FHIN L ENFEK 1 e

@j% WWW.CRTER.Org

F1.0-2.0 cm, DIJFRk. KR SR, H K
T TR M ZOR R E 5, R PHUBAR T AL R -
OFF BT U IR T A T URSARNG B AR I (1 s BR-F
Ak PR HIRE T EENAE, defr RGENE. O
N RUBERR A AL LI RE BT N ARRE ST (BI2A), el
K1 WU E 2 AL A7 B B T i %« DUk
FRIEST LA B LR R — B LR B BCE wT BRI PIAR
BT, WU B da i K A R 1 AT B SRR R A 2 i
EYRrE ez [5E, JFUAT IR i 1A 1 A (B2B).
@@ B 3z g PR BT IO, [ SRR Y
B a, PTG R (B 2C) . R a . BUR ke g
HET A FT A 25 W (B 2D) . ©%f 1 5 Fi ASE AR B
TRAVE L, R IRGEE. ©UTIEF M-S AU 1
SERLALIIAL BAT AN MR 5 £ (B2E), [ HE, Prisevl ) S it
CE AL FLIIA B i 1 6 i A R A SIS B R R —
o OREIZPIREET, ORISR, R ied-F
BRCE AT AR R e, JFEATIE T G
A (B2F). [FEL, M, BUREE S B8 AT
ol @B R Ma, RIEPTAS, KA
RE AR, SR E KPR E . @FFE K E, ke
I, KRZRTRKIESETE. BTN, Tk s
KAV, WILWEE, SRR R E

1.6 ERIRAGAT  HEAT RN EHURXS LB
W BT I e ki 1S i

2 ZR Results

AR FEB U FEIE A PEA S T R SR,
ARAPFIR RS R e E R A4 5%, T E
Bod). MO B G BH T 2 2 /N T 3°(E3), i
g, IR Ee R (R2), A RFFRE.
F2 BEEBRXTEBRBHRXER

Table 2 Relevant information of patients after total knee
replacement
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1 88 145 105
2 89 135 95

3 89 140 100
4 88 125 100
5 89 105 100
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7 89 105 100
8 87 120 100

3 {}i¢ Discussion

PRAR) A OGS B 2 e R T B A T TR LB
T, TR A L B AR AT, TR
SURSEAS BRI N IR AN 2258 AT s A, LT SEMERURS ff 2

7734

MG 2 B R R EE, LR RELTR. W
HLPHIEAR . HLEAEOR, BIERABENER, #HE &
IR ZRERL AR, PETAIAIER 2, TR B K.

S e 2 R = e S BRI SN LA B B vt BoAR
A 3DAT Bl 19 1 T 1 5GBS PR AL TR AL
B, ARFTRI ARSI 2 S E T2 Rhib T A& g8E
REASPRIAE T, ARETCTAT TN, 9> T IR SR bk i A
LB DRI A 72 A5 DECS R A E L s g 0 A 28 85 T AR AIE
fRIH B o

FERTECARTA L TR, [FFE, SRR AR A
L SR TR TR S 3+ 3D AT B AN T4
i, HHT, FE NN I3DIT TR AN, STETBE
Fo STERGEAE LLORUEZER A 45 SR AR AT B I 1S 2 1)
Jras MG I TR AE S T, KT i RN
SERIPRA . (HE Bl 3DT ENEUA A AN J, MRIAAR S
AT AR SRR KT 5 AR )R o

Bl BTN EBHERPEA. XFHLTLFGH,
R E 57 8) A XL F R B A F T FENL.

TEZ Tt RitH A% —. —MH, FhFEhE—.
e, IRfEH AR,

FZEMTE. B £ RIAT LFE LA LA B R

128 5] &0

R & ALRBNERNRALTE OB A0, ik
ARTEFERE, EANTHER 7 ENTRTEE 4R
BB, FRESF HFERERICEER 2Bk,

EARF: GREALHZERER, $—. =HH2%
EENT, Z2EAMXEN, EARFRXTERBAIHER
ENR

XEBLE: LFHRATCLE CNKI R E) 5 Laktem) 2 it
T3kEE.

XEHF: AREATREIFHE, XFLENADRATIHE
ERFE, HEATEB/TE.

FAKE: P RAE ARG LT Pk AR RRIEETH
M A2 4T, ARABEWIRGAER XEHE, GBI ik &, Eidat
FregrE AR, I RA G —MIET B, ERRA R
FF A HA,

TEEFERE: % —VH AR RTARE 09 b B I FawATH
ARIBFAE, I FH R RIEE R . I (LI A R )
FBRAERN O RA R DFFKR, TEIHE.

XEM: LFHRATEE O REFHRBRASE T M
#8 5% HL

n
B

4 %3k References

[1] Mahaluxmivala J, Bankes M, Nicolai P, et al. The effect of
surgeon experience on component positioning in 673 Press
Fit Condylar posterior cruciate-sacrificing total knee
arthroplasties. J Arthroplasty. 2001;16(5): 635-640.

P.O. Box 10002, Shenyang 110180 www.CRTER.org



LB, S FET 3D FTEHITEL TA GRS FHIN L ENFEK 1 e

WWW.CRTER.Org

(2

(3]

(4

(5]

(6]

(7]

8

19

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[29]

[20]

[21]

ISSN 2095-4344 CN 21-1581/R

Choong PF, Dowsey MM, Stoney JD. Does accurate anatomical
alignment result in better function and quality of life?
Comparing conventional and computer-assisted total knee
arthroplasty. J Arthroplasty. 2009;24(4): 560-569.

Ng VY, DeClaire JH, Berend KR, et al. Improved accuracy of
alignment with patient-specific positioning guides compared
with manual instrumentation in TKA. Clin Orthop Relat Res.
2012;470(1): 99-107.

Krishnan S, Dawood A, Richards R, et al. A review of rapid
prototyped surgical guides for patient-specific total knee
replacement. J Bone Joint Surg. 2012;94(11): 1457-1461.
Minns R, Bibb R, Banks R, et al. The use of a reconstructed
three-dimensional solid model from CT to aid the surgical
management of a total knee arthroplasty: a case study. Med
Eng Phys. 2003;25(6): 523-526.

Silva DN, De Oliveira MG, Meurer E, et al. Dimensional error
in selective laser sintering and 3D-printing of models for
craniomaxillary anatomy reconstruction. J Craniomaxillofac
Surg. 2008;36(8): 443-449.

Lombardi Jr AV, Berend KR, Adams JB, et al. Patient-specific
approach in total knee arthroplasty. Orthopedics. 2008;31(9):
927.

Jenny JY, Boeri C. Computer-assisted implantation of total knee
prostheses: A case-control comparative study with classical
instrumentation. Comput Aided Surg. 2001;6(4): 217-220.
Lustig S, Scholes CJ, Oussedik S, et al. Unsatisfactory
accuracy as determined by computer navigation of VISIONAIRE
patient-specific instrumentation for total knee arthroplasty. J
Arthroplasty. 2013;28 (3): 469-473.

Victor J, Dujardin J, Vandenneucker H, et al. Patient-Specific
Guides Do Not Improve Accuracy in Total Knee Arthroplasty.
Clin Orthop Relat Res. 2014;472(1):263-271.

MacDessi SJ, Jang B, Harris IA, et al. Acomparison of
alignment using patient specific guides, computer navigation
and conventional instrumentation in total knee arthroplasty.
Knee. 2014;21(2): 406-409.

Klatt BA, Goyal N, Austin MS, et al. Custom-fit total knee
arthroplasty (OtisKnee) results in malalignment. J Arthroplasty.
2008;23 (1): 26-29.

Conteduca F, lorio R, Mazza D, et al. Are MRI-based, patient
matched cutting jigs as accurate as the tibial guides? Int
Orthop. 2012;36 (8): 1589-1593.

i 53, SRR, AR A, A0 N P R e 2R AR S A B A 5 fl
Joe s ve vt )R L[] FlIl R FEEL, 2003,7(26):3556-3557.
AR, 2R, 5 R, A T SR TR AL o AL B % i
JIEIIRETE[I]. PG %A R4k, 2002, 36(9):938-942.
KUY, B A B, 280, A5 2 T B BR B B AN TR D [E 1 3DAT B
B[] M EM LS TR, 2014, 43(S1):103-106.
ZRAh, MG, DA R, A A B v 3-DAT RN AL R
TR AE]L PEEE RS, 2014, 28(3):286-291.
TRUAEDAS X B R, A AL T 3-DIT N BRI o H 1B S R
BHEEL]. P EBREEIMIRE, 2014, 28(3):318-324.

TR SR B R, AR 55 BT 3-DAT BN AR BT B S5 S AL
EHENEAPIT] b EE SRR, 2014, 28(3):
314-317.

RSP, A B S5, A8 G 22 S KA B A B R R R i K
N AL S5 15w A EEF I TR S WAE SCHE(T)[C). 2013.

TR ARG 05, A AR SIUAR I SR A 4 g T JE T 5 bR
M ROE T ZWTFTA] 2515 A ER A N T ARS8 ()
[C]. 2013.

CODEN: ZLKHAH

(22]

(23]

(24]

(25]

(26]

[27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

(41]

2R A, XK, 7 R S S L SR AR T S B A A BT
3R KB SR R = At at R R 18418 AR CTL 2008.
KNP, 2 A, o A, A5 T DRl s 20 ) o 28 52 5 N Rt
B TAL. 55 = it [ L i 4 R 1 R AR AR R 24
4E[C]. 2002.

JISRAE BT AR B A R G A RP&MEE il it R G 9T [A].
-G 1 B FRPLAR B $ 45 (CIMT 2001) i 3C4E[C]. 2001.
[P/ QRN /s S R B P N ey LV B S A
KA L, 2003.

Nishihara S, Sugano N, lkai M, et al. Accuracy evaluation of a
shape-based navigation system for total knee arthroplasty. J
Knee Surg. 2003;16(8): 98-105.

Churchill DL, Incavo SJ, Johnson CC, et al. The
transeipcondylar axis appropriates the optimal flexion axis of
the knee. Clin Orthop. 1998;356(1):111-118.

Olcott CW, Scott RD. Femoral component rotation during total
knee arthroplasty. Clin Orthop. 1999;367(8): 39-42.

Olcott CW, Scott RD. Determining proper femoral component
rotational alignment during total knee arthroplasty. J Knee
Surg. 2000;13(4): 166-168.

Hood RW, Vanni M, Insall JN. The correction of knee
alignment in 225 consecutive total condylar knee
replacements. Clin Orthop. 1994;229(7): 32-43.

Venkatesan M, Mahadevan D, Ashford RU. Computer-
assisted navigation in knee arthroplasty: a critical appraisal. J
Knee Surg. 2013;26(5): 357-361.

Heyse TJ, Tibesku CO. Improved femoral component rotation
in TKA using patient-specific instrumentation. Knee. 2014;
21(1): 268-271.

Victor J, Dujardin J, Vandenneucker H, et al. Patient-specific
guides do not improve accuracy in total knee arthroplasty: a
prospective randomized controlled trial. Clin Orthop Relat Res.
2014;472(1):263-271.

Roh YW, Kim TW, Lee S, et al. Is TKA using patient-specific
instruments comparable to conventional TKA? A randomized
controlled study of one system. Clin Orthop Relat Res. 2013;
471(12): 3988-3995.

Howell SM, Papadopoulos S, Kuznik KT, et al. Accurate
alignment and high function after kinematically aligned TKA
performed with generic instruments. Knee Surg Sports
Traumatol Arthrosc. 2013;21(10): 2271-2280.

Bourne RB, Chesworth BM, Davis AM, et al. Patient
satisfaction after total knee arthroplasty: who is satisfied and
who is not? Clin Orthop Relat Res. 2010;468(1): 57-63.

Fang DM, Ritter MA, Davis KE. Coronal alignment in total
knee arthroplasty: just how important is it? J Arthroplasty.
2009; 24 (6): 39-43.

Green GV, Berend KR, Berend ME, et al. The effects of varus
tibial alignment on proximal tibial surface strain in total knee
arthroplasty: the posteromedial hot spot. J Arthroplasty. 2002;
17(8): 1033-1039.

Nunley RM, Ellison BS, Zhu J, et al. Do patient-specific
guides improve coronal alignment in total knee arthroplasty?
Clin Orthop Relat Res. 2012;470(3): 895-902.

Bali K, Walker P, Bruce W. Custom-fit total knee arthroplasty:
our initial experience in 32 knees. J Arthroplasty. 2012;27(6):
1149-1154.

Noble JW, Moore CA, Liu N. The value of patient-matched
instrumentation in total knee arthroplasty. J Arthroplasty. 2012;
27(1): 153-155.

7735



