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. [ W0 3D STEVRTBIIR B S A B A (high tibial osteotomy, HTO) 597 P B IEE K454 (knee osteoarthritis,
KOA) MlERST . [FiE] BIESHT 2018 4F 1 H—2019 4F 6 A ABEk M HTO J677 N B EY KOA 94 ] 35 i IG R Bk, ARHE
BEEIRIEAA, 47 BRI 3D HEBY HTO, J34b 47 BIERMESET HTO, WAPIZHIEIARS] . VTSR PR, [S55R] 3D 4H1E
TFARINA] [(58.8+5.0) min vs (65.8+5.4) min, P<0.001] FIARHHEMUCEL [(2.120.9) 1K vs (7.5+1.6) I, P<0.001] ¥R THET4H. Wi
BT 24 AN L. BERTRIHER, WI4LEFPE ROM. VAS. WOMAC H1 HSS 434 B33t (P<0.05). AJ5 6 4~H 3D
ZHTEMH i ROM [(96.8+5.8)° vs (88.7+5.2)°, P<0.001], VAS[(5.7%1.1) vs (6.6%1.4), P<0.001]. WOMAC [(28.7+3.9) vs (34.8+4.0), P<
0.001] F1 HSS #¥43 [(58.5+7.0) vs (53.326.9), P<0.001] ¥ @M FHETF4L . 8070, SAMEL, AIKBEVIF L FTA. MPTA L)
Kz K-L P W% (P<0.05), AT, WH PTS FAMIE K-L P TC W& (P>0.05), AHNAFE]S, P
FTA. MPTA. PTS, DAKMMIZEFIMIZE K-L RN ZER TG IT=E L (P>0.05), [ ] 3D FTERHE) HTO J3Y7 Pl
KOA, RIS ksmtE, BEFAME, BeERS:
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3D printing—assisted high tibial osteotomy for varus knee osteoarthritis // CHE Xiang—dong, ZHANG Zhan—feng, LI Mao—shan,
ZHANG Xian, HU Bin. Department of Orthopedics, The Third People’s Hospital of Henan Province, Zhengzhou 450000, China

Abstract: [Objective] To evaluate the clinical efficiency of 3D printing—assisted high tibial osteotomy (HTO) in the treatment of varus
knee osteoarthritis (KOA). [Methods] A retrospective study was performed on 94 patients who received HTO for varus KOA treated from Jan-
uary 2018 to June 2019. According to doctor—patient communication, 47 patients received 3D printing—assisted HTO, while the other 47 pa-
tients received traditional freehand HTO. The perioperative, follow—up and imaging data of the two groups were compared. [ Results] The 3D
group proved significantly superior to the freehand group in terms of operative time [(58.8+5.0) min vs (65.8+5.4) min, P<0.001] and intraop-
erative fluoroscopic frequency [(2.1+0.9) times vs (7.5+1.6) times, P<0.001]. All the patients in both groups were followed up for more than
24 months. The flexion—extension range of motion (ROM), VAS, WOMAC, and HSS scores significantly improved over time in both groups
(P<0.05). The 3D group was significantly better than the freehand group regarding to flexion—extension ROM [(96.8+5.8)° vs (88.7+5.2)°, P<
0.001], VAS sore [(5.7+1.1) vs (6.6+1.4), P<0.001], WOMAC score [(28.7+3.9) vs (34.8+4.0), P<0.001] and HSS score [(58.5+7.0) vs (53.3+
6.9), P<0.001] 6 months postoperatively. Radiographically, the femorotibial angle (FTA), medial proximal tibial angle (MPTA), and Kellgren—
Lawrence (K-L) scale for osteoarthritis of the medial compartment significantly improved in both groups at the latest follow—up compared
with those before surgery (P<0.05), however, the posterior tibial slope (PTS) and K-L scale of the lateral compartment remained unchanged
in both of them between the two time points (P>0.05). In addition, there were no significant differences in FTA, MPTA, PTS, and K-L scales
between the two groups at any time points accordingly (P>0.05). [Conclusion] The 3D print—assisted HTO does bolster accuracy of the oste-
otomy, enhance surgical efficiency and improve the clinical outcomes for treatment of varus KOA.
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BH, FedEEsgmaAiG et = BRI R, KOA
R FECEE NG R FE R, KOA BERK
TN SRR ) R R BUE 2 R ) s A v T ]
%, WA % KOA W& SHEURE FIRLALE. )
HEEHURAS | PN R R, B AR
“BrEsIRYT” RN B KOA BB i LB, IR
Ehi B A (high tibial osteotomy, HTO) J& “f#IE”
R PRYZIORA Y, R IREEEA IR S, MR
ARHE X R 912500 5 KR b 22 032 A0 o R 7
FORIFFRE, TERTIE FROIER . G R &5 )
SEPRY) L G IR IR . FAREHC
ARI i 2255 — RIIFRAE . 3D TEIHOR T3
PERTTE A 3D @R, s TR IR A ) 25 4 O
XSHBF T, BT RUERE, WESs, kT
APYR, AEi TR, ST 7 HRFFAR IR &
LAY, O N T ERRRREETT T T AR
FERAEGRGT HTO B4 3D FTENATr B KOA 5%
M AT RL, LR B O TR . BRAIE
LU

1 HAREFE

1.1 A SHEER R E

MARRUE: (1) HBEBTE KOA 2WrbnifE ©;
(2) BT HBIIE, fEN X LR BaRBEET N
i e) 25 B B A TP S, Ahlback 7324=11 2%, G
TAMIMIE] % RAF; (3) A KA RS i 5 28 SR Al
WAMIEIIH 58, THBREIEH s (4) ABeRT 1 A
W IR 2RI s (5) BEUITORST
2H.

HeBrpmafe: (1) MO R hmTY, B R R K
SMIE = (2) BB R#E; (3) AR
PR . TEE TEAAE R (4) BIFEEE
DIfeA4s . BEMIIREREAGE ; (5) NIRRT SORS e
R
12—k

B3 B AR B T 2018 4F 1 H—2019 4 6 Ak
BTN I KOA [EE MG RGOk, 3k 94 5 i 5 7%
G LRbRiE, ARG, H, 548 i, 4 46
5 AFEWS 50~71 %, X (58.624.2) %, IKAEEEE
WAEER, 47 BRI 3D B HTO, 5341 47 BIR
2216

RGHET HTO, PIALEE RAT—MseRt W 1, Pl
— R R 22 R TG R L (P>0.05) o ASHE
FEARBE PR B2 51 S Ib M . HNSZSY-KY-2318, Jir
HEEYAER .

x1 BA-RABSHER

i e ®
P (B, B1ix) 24/23 23/24 0.837
AR (F, 715 59.1+4.3 58.2:+4.1 0.302
BMI (kg/m’, X +s) 24.1%32 23.9+3.2 0.763
AR (AF, % +5) 3.6£1.1 3.5+1.1 0.660
M (B, 2214 23/24 22125 0.836
1.3 FARIE

3D 41 ARG IR E B BG4 =4k CT &
#, 1 mm #EEEH, R 5ARFEHERA X 2555
GEFRRE S, R TR AR EHEE 3D R
TR, SEAE N 4k g Fujisawa JJED] SR
AU T ARLIR, K Miniaci ¥R & 57 1E B AL
LTV e, Al H bR e L i B e B - 5 10 2
6259k o BT 55 R N 3 s A A AR AT 1 % B
BoE iR WG RRAE, THRET A E Y . SEAT
BT, E NI R AR (8] 1a) . TN
MISCTT LT 7 KR EE5 1 ISR L™ Jeura, o
IR, R B TR 8 5 il B i o, DM
DRI R R IR k. ¥ 3D STEN A E T e A i
Ui NN 0 B, 2 AR DS b S e AL M1 b )
e BT A RO (8 1b), B SR T AR
S, IR SR R AT . W R A
., REIMUEGTIZ) T em (K 1e). MATRARTES &
SETTHECE, PR ECE e A 1100 AR AR T FA
FETT s FEUBOC DA & R R R e A e, 8 AT
B (B 1d), CIBE X Ll LT R 14T Rk
NEGER R, R AT B 0B A A ] 7 A
Abo TCESIRE, MuEsESTIA.

FETAH . ARATE G EE, RPRESE
FEFHARLT HTO, A R B A5 [ E R .
L4 PEHIERR

ICREIAIAGERE, A TR, TIEEE . A
R RPEMRE T AT ERE . PTH
B AEBETT] . SRAISE AT E TG S (a] R i B
J#  (range of motion, ROM) . i %& % $ ¥ i ¥ 43
(pain visual analogue scale, VAS) ' 75 %2 KHE 1% 75
LR R 2 ST R 4550 (Western Ontario McMaster
Universities osteoarthritis index, WOMAC) "' K & [E 4F
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SRAIMBFEE B (Hospital for Special Surgery, HSS) &P
g3 VR IR R RCR o AT ARG A, D R R A
(femorotibial angle, FTA) . &5 i i N i (medial
proximal tibial angle, MPTA) . RHEF6 5 (pos-
terior tibial slope, PTS) . Jf: >k H Kellgren— Lawrence
(K-L) 3PN AMUER AR

L5 Geiterik

K SPSS 20.0 ZEiH R AFAL BRI . T K LA
X x5 RN, GORHRIEAIMEI, WZHIA] oAk It ST
FEAS ¢ K6, AP I ) s O CR T B K 3R 7 223 #T 5
BORHRAEIEZS M, SRAIBRAIRG S . THEFORER A
KB B Fisher KEWHAL I . A7 P BTRM 2 L BCR H]
Mann—whitney U K%, AR BF [] 45 1] oA R Kend-
all Ki%. P<0.05 HZEFAGIE L.

Bl B&, &, 54%, ZRAMEEMERTTR. la: @ERCSCY B, WS NIBRPCERA; 1b: BRI E RN
M, 22 3D ATENSML, W MEARE; 1o BT U A SORTHEGE, RESMUIETIZ 1 em; 1d: BOTEE T, HFiE
TIHL Lo FITRIRERIBE P EARFSRACE R, MREE; 16 RIFEMC X &7, B TBIILHEIE RS

2 & B

2.1 ARG

WAL EBIFIFAR, B0 EIERE. BFAR
WITERI LR 2, 3D 4l FARMT [ AR B vk $3 2
FRFHTFAH (P<0.05); WAFEYIOKE ., Rpk
M, FHATERE . ERER R 22 S TR
L (P>0.05) . P BFE YR LA S H™E 5 1Y
22 MEVIEER

P ZH R YR BT 24 A A LA BEVT IR,
PIZH 8 S JC IR R, PRI T RAT UKA 8] TKA
o BEVIGERIILZE 3, BEEEIMERS , 4L
ROM. VAS. WOMAC #l HSS PF/r 1 i E ik 3 (P<

0.05). RJF 1A~ H, P4l fJE ROM, VAS,
WOMAC Fl HSS W iy 22 R ¥ g it 22 L (P>
0.05); AJ5 6 1 HFAKKEVIT 3D A ROM.,
VAS. WOMAC Fl HSS W73 24 B Z 0 Tk T4 (P<
0.05).

F*2 FWABARBEER (x+) 5%
3D 41 TEF4

it (n=47) (n=47) P
FARAFE] (min) 58.8+5.0 65.8+5.4 <0.001
Y1 EKE (cm) 4.8+1.2 4.9+1.1 0.675
ARl (ml) 126.7+21.7 124.6+20.9 0.634
ARAIEALIEL (K) 2.120.9 7.5+1.6 <0.001
THUATFERA] (d) 6.5+2.2 7.0£2.2 0.273
FEBERTI] (d) 12.842.2 13.242.5 0.412
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x3 MARHER (rxs) SHE

£zt st ) 1t 3D 4l (n=47) FEFUA (n=47) P{H
fHiJE; ROM (°) RE 14H 68.7+3.2 69.2+3.4 0.465
KRG 6 1~H 96.8+5.8 88.7+5.2 <0.001
KIKBEV 124.5+7.3 109.7+6.9 <0.001
Pl <0.001 <0.001
VAS P43 (47) RJF 14H 7.6x1.5 7.7£1.6 0.755
ARJ5 6 MH 5.7x1.1 6.6+1.4 <0.001
RIKBEVT 3.30.8 5.4+1.2 <0.001
P1H <0.001 <0.001
WOMAC P43 (47) ARJE 14H 44.845.1 45.3+5.2 0.639
ARG 6 1~H 28.7+3.9 34.8+4.0 <0.001
E Ui 17.4£2.0 22.6+2.1 <0.001
Pl <0.001 <0.001
HSS $¥43 (43) ARJF11H 424452 41352 0.308
R 6 1~H 58.5+7.0 53.346.9 <0.001
RIKBEVT 73.428.1 65.628.2 <0.001
P{E <0.001 <0.001
23 ARG PERIY T B E DT (P>0.05), AR I ] A, W2 a]

WA R E BRI R LK 4. SARATMHEL, K FTA. MPTA. PTS, LI Nl FAMIlE K-L ¥EZ%
R4 FTA . MPTA, DI P92 K-L $E9Y RE S TSR X (P>0.05),
BEFEMGE (P<0.05), SR1M0, P4 PTS F14MZE K-L

F4 MAZFTEERSIR

Bzt o ) A2 3D 4l (n=47) TEFU (n=47) P1E
FTA (°, & 5) ARHT 183.6x2.5 183.5+2.4 0.844
ER/ ] 170.3+2.2 169.4+2.3 0.056

P{E <0.001 <0.001
MPTA (°, X +s) Nl 79.842.1 80.3+2.2 0.263
ER/NCi] 91.442.0 90.6+2.1 0.062

PAH <0.001 <0.001
PTS (°, % +s) pNii) 6.9+2.4 7.0£2.4 0.840
R 6.1x1.7 6.2+1.6 0.770

PH 0.065 0.060
A K- ({51, /TI/ITI/IV) Nl 3/15/21/8 4/16/20/7 0.992
RV ] 21/17/8/1 18/17/10/2 0.940

PAH <0.001 0.005
AMIl K= 4345 (1, VI//IV) A 9/17/15/6 10/19/14/4 0.963
RURBED 13/21/12/1 18/18/10/1 0.875

PE 0.281 0311

DA & BB P TR AL G A e B B S

33 it BB RIS P . R IRERElG . Rk

REMRSE o s A R PRI, BB

KOA i B0 32 202 DURER SNRIBHEIA ., HZ W BIRETE , ST Nl D far s
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JHe DR ] 2 e g (] =, AT R AR G
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REIT CIER X KALBW, BIEEE 6 E LK
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AREFE], Z) 3 BFEAIA I 1l 45— R AT RAE 7

B & SR L E AR R &, 3D FTENH AR TE
EAENEE . B A0 E T LI ISR A
GUSEIA R . AR, 3D FTEIHEAHF
HRHFAR PR A S5 I N BT 1 AR
STBUNA RN NEY P it I S N SR e v N =)
FTA. MPTA. JB-& J5 M 1 55 48 br R 1A B 0t
3, PRTIRAR I A ROFIEBE TR, R
TR IR B RA L5 . 3D FTENHR BB AR PE A 1
WA ST, TR R B S0, (i
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R FEIER R R F R RN &1
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WOMAC ‘B 15 RAGEBIIMLTHEF4L, $#2R HTO Bk
4 3D FTENF AR IAIT N B KOA R A 8% ik e B R
JEPEIR, R SRE RV . AT n] eSS 3D 4T
BRI R A G . Kim 55 2 P52, 3D
FTENEL AR By HTO REAT 253 = e AR R M HAS 2k
ARE AWM, BA B EIT . AN, Fucentese
S PUpRSR AL R, 3D fTEREE B HTO Reks if A,
HIGRI PR N . AR ARSS 6 A gy
T REMR I 0 S FAT PR T R, 55 BR 4R
HIR T IIRe A AR S, HTO 845 3D 4TE)
BARLESGE R TIRE AR B, FARRCRE
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RSB T ARG E . WS, M. I8 KI5
L, XL T AT AR, i FARE
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