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E: (BRI T4 3D TEN ARG 8 S i PR A9 M IF L3 T B TR I I R BCR . [ A3k ] 2016 4F 1 H—2018 4F 12
I3 37 U A BRSSP B R L ARG IR REAIL 3 2, o, 20 ISR 3DP Al 5 | 5 TR E A, 17 iR HE S0
THARE N, WA RILETARY . MU ARS0R . [ER] a8 JLIRRE TR, To™EI AR, SRETA
] ANARCE AR RIS IR B0 B R T REFA (P<0.05). A BILBERKETT 12 AL L, SRR, KRR, Pd
SBILSUT RO B B (P<0.05), TSI F-2 ROM JCBH B.8t2E (P>0.05) . FRZESRLE, PHALRUT B3
JEE RSN OG5 -2 ROM 22 R TE 424 X (P>0.05) . seA3 0 H, SARATH L, KKBEVIE, PI4iE L FTA. mMP-
TA. mLDFA ¥R % (P<0.05), AU T B 22 FHREAR, H2E R TG 2E R X (P>0.05), AHRIT] AL, P R4
AR R TG L (P>0.05) . [Ei8] AR 3DP ML SR> T )L B IIE 8 AR kB AR T AR
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3D printed guider for 8 shaped plate placement in epiphysiodesis for correction of lower limb deformities in children //
ZHENG Peng—fet, PANG Hao—tian, WANG Yi—wei, FAN Min—jie, LOU Yue, TANG Kai. Department of Orthopedics, Children’s Hospital, Nan-
Jing Medical University, Nanjing 210000, China

Abstract: [Objective] To evaluate the clinical results of 3D printed guider assisted epiphyseal block plate placement in correction of
lower limb deformities in children. [Methods] From January 2016 to December 2018, a total of 37 children with bilateral genu varus or genu
varus were enrolled in this study, and randomly divided into two groups. Among them, 20 children had the plate inserted with assistance of
the 3D printed guider, while the remaining 17 patients had the plate implanted with traditional free—hand technique. Perioperative, follow—
up and imaging data of the two groups were compared. [Results] All the children were operated on successfully without serious complica-
tions. The guider group proved significantly superior to the free—hand group in terms of operation time, plate placement time and fluoroscopy
times (P<0.05) . All patients were followed up for more than 12 months. The length of lower limbs significantly increased (P<0.05) , whereas
the knee range of motion (ROM) remained unchanged at the latest follow up compared with those preoperatively (P<0.05) . At any corre-
sponding time points, there were no significant differences in the length of lower limbs and the ROM between the two groups (P>0.05) . In
terms of imaging evaluation, the femorotibial angle (FTA) , mechanical medial proximal tibial angle (nMPTA) and mechanical lateral distal
femoral angle (mLDFA) significantly improved in both groups at the latest follow—up compared with those preoperatively (P<0.05) , while the
discrepancy in bilateral lower limb length was slightly decreased without statistically significant differences (P>0.05) . However, there were
no significant differences in abovementioned radiographic items between the two groups at any corresponding time points (P>0.05) . [Conclu-
sion] The personalized 3D printed guider designed in this study does reduce the operation time and the number of intraoperative X-ray expo-
sure during 8 shaped plate placement in epiphysiodesis for correction of lower limb deformities in children.
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i | AR AR 2057, RIBRIMILAIE &5
HWAN, KR A ES AT R (osteoarthri-
tis, OA) SEIFRRERY AR AE B 0 XSG B #a i 1) BHL
i B S [ VAR R EOARE: F AT FE N AN IEAT B HOR AR
KW WL T RO 12 a0 ik B A
WFFGIESE, BRERCR S 8 TR SR E T il v
FARFEROIARDE Y SR TLEAMAZE K, B
R AR ARTUARXT/IN, SEH 8 FANARRET ARG HEE A
ALY o AR 8 FHIHL AL i 15 S bR T SR IR 1T
i), Gy PR W Sk B R 1 ) WA
Tt v S SR RRET A AT 1) A B 2 ) S BUBR BT A
g, FEERB BB UK A B BRBELET s A, R
B X L Zy 3 L K A g i XU . A
W, R s — P RE S A B R AR HE S 8 A1)
Jitke

AR, FEEECFERRTE, R AALAB)
% i (computer— aided design, CAD) Fl = 4 §J E[J
(three—dimensional printing, 3DP) £ A 4 19 F AR F
WRBE 2 W TR REAMRE 1 SCATAERE e Bl
B HULE AR SRR, R,
ZHAT, W JCfFH CAD+3DP 7 A % Bl JL# R N
(A1) BHRRTE S ) AR K FARAHSCHGE . VE#0KE 2016
AE 1 H—2018 4% 12 A 37 15 A 1 P B o J 41 ol e T
TEARRE T2 8 AR T ) AR K T ARIBIT I LA
W5, LRV CAD+3DP A& 1) S ARG B 8 4K
M B AR AR

1 #RETE

L1 A SHEERRfE

IARRE: (1) SMULFISUT Bra K X 26 R ik sk
XU B B XU AN BIIRTE (1] 1a, 1), HALBCB
B 25 i ML /M £ (mechanical lateral distal femoral
angle, mLDFA) <82° Fl/al AL b8 il 112 B 3% i P4 ) £
(mechanical medial proximal tibial angle, mMPTA) >
95°; (2) A8 LI IC ey s v IS 30 iy B 2
Wi, REHHEKEIERKREE,

HeBRARE . (1) BILFET CT 34 & &
WS, CEBIE G (2) AR B D R A
(3) BB ARBrEgm . By MR s S 2T
Jic w2 28 L
1.2 — 5k

2016 4 1 H—2018 4 12 7, 4k 37 ] F Jiewi e
JLERG LiRbRiE, MARBITE . R 7~11 %, F
¥y (8.89+2.03) %5 176, 4 20 {7 AN 27

i, BEANEH 10 1. SRIHBENLEC P R0 8L T
WA AGE T4 . WA BILARAT— e stpt i 1,
YLARNE . PR BMI, i R 2 28 70 19 22 S 24 T
Gt B (P>0.05) o AT C AR R AT R 7 Ff
JE L PR Befe B2 61 s i AR, I L&
Hk s WP N se 0 3 RO i Bt o H i B 05 1555 5
i, JREF RS

®1 WABILA—MEIHSLE

By SH4l (n=20) HEFLL (n=17)  P{H
FlE (F, wxs) 8.77+2.09 9.05+2.12  0.689
T (9, Hio) 9/11 8/9  1.000
BMI (kg/m®, & +s) 21.05+2.96 20.77¢3.15  0.653
ke (A, xs) 10.10+4.38 11.544.57  0.547
W (B, AEsNED 6/14 413 0.725

1.3 FAIK

S . REifEA 64 HEMZE CT (64—muti Detec-
tor Spiral CT, 64-MSC) (" KFIH, fof>%) RAERELTY
CT K%, IS4k 120kV, 160 mA, 1 mm, K1
i L DICOM A8 AEA . (M CT i A= ey 3D
A g Mimics 17.0 844 (Materialise, HF]
B Wit b, S RIRVEYE S A 3DP 5 (B AR
e, ED, MHBEHRIAR (polylactic acid, PLA) #4
RHTENH R ANENI 8 FAINCE A T

A ILMEM, e BT 3DP Ak 5
KATJE B AR IC AL, AERRE . TR A
e, DA RRRIEICEL, WA 5 T A 3 4L
S5 (K 1e), FIERIEARTTINE R, SEA
SEFE ARG PR, LR 2 MR e BT
WIYIE, #lE B i R . B 8 FaiIT S E
A (E1d), ARG, IFREHT A
OIBET . FUGEILHGE 8 T b B LR ET 7 E 1E
&, B, aRsETIN.

T BEN BirEL, MASH, USs
By, S5 A ARRTRIE AL E 1Y 8 AR/ IME
i, ZEVIFERERE, & 8 FMiR.OSAEA
B UARSER, B 8 AU TR R . St AR
E. T, BEEREIA L. TRE, BW TS
ErEMEMIEARKERE. L. PR AKE
BB DIBET, AN,

ARG 2 FpA L T2 8 & WY O @A s st
Rota MHIATE, 3 R MEES), ZJE4 3 AN
1 o FESSFIE HIsR )G 2 AR5k 8] H T
8 TR
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B1 B, &, 102 la: KUHMIEIR G BURANH

MUR BOEA 4K X &R RBRIERCRIG R, BUh N E 2

Th: AR BT LIS BTG A 2 X 28 4 s ™ 55 SUB 1 BB T |
51 mLDFA 78.50°, mMPTA 90.97°; ZZ[E mLDFA 77.21°, mMPTA 88.28°  lc: -S4l 5 1 565 J& BBl bRic 5 DT
Bie, B mEA 3K TE, BUKIE A B ARG LR TR 1d: BT 2 B A R B mI 0, g4
A 8 FHIMR AR AL SR B A2 D IBET  le: RGBSR IEN X "Wl ERLY 1 RF 124 H

lg: RJ5 24 A H BEVI XUR BIEA 4K X 2R - B IERBCR

&, 47 mLDFA 87.50°, mMPTA 91.57°; 72l mLDFA 87.02°, mMPTA 90.35° 1h: RJ5 24 4> H B 5 I IR S

MR, APULEk e

L4 TR

FERCPIZH BB AR Bk, A48 TR . BT
JE L BRRPUIRARCE AR R AR,
M EATBAL, SR FHATER R, SE4 RS E], XL
TR . SRS IESE M (range of motion, ROM)
WM IR IRECR, . ATy, D T UL . Ik
i f1 (femorotibial angle, FTA), mLDFA F1 mMPTA
{8, PHAEIEHT ERE
1.5 SeiteEiik

K HH SPSS 23.0 A T G250 b . i
DL +s 0K, BORMRIES GRS, PHZ M LLAECK
SEFEAR ¢ K0, AT PSS E) ) L ERCR T EC X T A5
FORHRARIES AT, SRR . THETRER ]
" K9 5, Fisher KORGS5 o 55 U000 4 L AR
Mann—whitney U £33 P<0.05 NZEFAGIFE L.

2 # R
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D% 3, P L AR B ) 9 25 S e e i
X (P>0.05). SARATHIEL, Kkkvins, Mgl
WU K 3 4 1 88 (P<0.05) , i AU i 56 5
ROM JCHH B 228 (P>0.05) . AH N A [a] 45, P4 X
B FE AU T ROM 22 ¥ B4t X

(P>0.05) .

®2 FARILEFAREMSLE

B

S|
(n=20)

T

(n=17) PE

FABHE] (min, x+s)

54.50+6.51

76.48+10.35 <0.001

YIOKE (em, %) 3.50+0.36  3.55+0.38  0.866
AR E ABTE] (min, % +s) 21.753.82  33.40+4.35 <0.001
Rl (ml, 7+s) 12.50+1.36  12.75+1.40  0.773
BEUEL (K, X +s) 3.15£0.45  7.20+2.14 <0.001
07 (], MDF/LDF/MPT/LPT)  28/6/4/10 26/4/2/7  0.862
FHATERE (d, % +s) 15.05£0.94 14.75£1.06  0.171
SR ERE (d, ) 21.40£2.80 21.06£2.88 0.718

KIRBEVT, SAdl 20 B, 14 00 F B4k
SEARWREIER, 6 B T R dcE., 7EF4H 17
i, 12 6 &R E IER, 56T RO
W e . WA 22 5 it L (P=0.825),
23 HARIEAL

Y HNEN 5 P BRI 0 0 2H R A% ) 6 AR e A
FaKKS, SR, KA U4 EIL,
F0 45 A0 B 5 N B 40 7 FTA. mMPTA ., mLDFA
WEWEE (P<0.05) . (HAHRII RS, PHLLAMEES

B 4H 18] FTA. mMPTA Fl mLDFA 2 S IC58 1%
B (P>0.05)

3 3t i

EFE AR RRIL, #H 8 FARR TR
R BELH 2 AT B T BIRTT O, AR T RO
B, RS TAE R 2 SR, 8 EHIAR
S ARET RE AT UE B ARGTT SR B YIAHSE . AFST il
it CAD 1 3DP Al 44 1 F A FAHA H 5 B LICRE
RAf. s, BEgmmke S5 g kg
bR, SR 3 AbFRIZE R ARBUR /N, BT
GEG—E RS FREICIE, DUS ISR s, T
AT AR T I S A AT LAk G A B R A RS E AT X
LRRAT, i A T ARG B SEE, AR RTIE
MAEIRET R E, WA R E R FEHRE; H
W, TERETAL, BRTHIE 8 AN TR A8 1o ET
A, G AR IR AT S O 1T 5 | AR F G R, 79
S LRGBS 8 C IR X L, IEK T FAR
B0 T ERYLXU: ; IeAh, B 8 TN 14T
T —E A ) A R Rt A sk o, BEmix iR ™
A A AR RV E T, DRITE AR T A
B RL— 5 A £ B s T SE R PR AR I . e Ak,
X TR BRI, ARSI 8 SIS E T 5K IF £
FE—2, A DA U R — 3, Rk, A
FEAFHEEE . MGETAMLE, ST AR ] I 5
g H X 2R EE R sl

®3 MARIILGERIRSILR

Eistas HFR] £ R4 (n=20) HEFH (n=17) PAE
bR (H, % +s) 10.55+4.14 12.25+4.33 0.234
SRR E (em, 7 +s) AT 77.50+8.22 73.74+10.03 0.080
R/ 86.90+8.67 84.91+10.60 0.378
P{E <0.001 <0.001

WA ROM (°, & +s) ARHT 141.43+2.48 141.412.65 0.982
FRYIL 141.35+2.70 141.09+3.15 0.701
P1A 0.897 0.648

8 TN E A B B AL IR E N A 1 AR
BAEABRUK Y-, SKHEESE = BT S BOCE KT HE
NS R EA, WERERBES RS,
DI AR U P BT 4, 0 T AR B i B AR
MAEFABR; Hk, REHLZE RKm SR, b TH
5 R AN, DEROR AR 22 o A B
FEBCTH A SARER 3 AL B PERRICAN, M A T AR X 1 AR

BORBVBAHLULED, P TAGHERE s AN, Mo
K TR E T BN, JRARBRAL, W RAE K
JOR S FH 92 5 16 4 B 8 7 A AR A R ST e R A7 s
i, BT AR ARG 3 R EAE
eimn, [N, AR R s
B, ) SN 1 22 5 SRR T BT de i A A
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F4 MANIIMPBEEZENELER () SR

Eist a3 HR] £ R4 (n=20) HEFH (n=17) PAE
FTA (°) AT 162.77+6.45 163.32+6.04 0.746
F R 173.38+2.08 173.82+1.61 0.390

P{E <0.001 <0.001
mMPTA (°) ARHIT 91.25+2.77 91.42+2.38 0.798
RIBETTIT 88.42+1.65 87.91+1.87 0.634

P{H 0.008 0.003
mLDFA (°) AT 76.88+5.23 76.86+5.65 0.985
/i) 87.97+3.55 88.08+3.29 0.682

P{E <0.001 <0.001
XU A EE2E - (mm) ARHT 4.17+1.24 4.23+1.18 0.733
R 3.92+1.08 4.14=1.27 0.359

P{H 0.467 0.713

x5 AANNPBEZGEINEER (1) SE

L2 fisf [ 54 R4l (n=20) T4l (n=17) P{H
FTA (°) A 190.00+5.27 186.00+3.56 0.096
RUBETTT 175.25+4.85 186.00+3.56 0.421

P1E <0.001 <0.001
mMPTA (°) Nl 78.50+2.28 79.00+2.53 0.592
RV 87.25+1.66 87.50+1.83 0.838

P{H <0.001 <0.001
mLDFA (°) AH 92.00+2.35 91.50+2.87 0.485
R 87.75+1.89 87.50+2.05 0.644

P1H 0.004 0.006
XU R BEZE (mm) AR 4.25+0.95 4.50+1.28 0.454
RUKBED 3.75+1.14 4.00+1.33 0.541

P1{H 0.494 0.322

AT BT AR PR EEL A (1) s

B AT 4> AP S T LA S S5

8 FAN AR AN

IRETRIEALLE, AR (2) RIS Bt
BT, PRI ST RO, IR
teBlarht, BEREABUCIE R EAIRET, FkFAR

IR, A F ARG JAR T X 2k R 5

(3) FHA

BFMHLEE ARG SR AT, HOFERT A

IEﬂO

AROFFAA —ERRIE: (1) ABFTBc g s ik

P TR 1B EAR S S 2 AL

I

B PR R RS ST S AR s T SR 418 g 5 W ) O 5 B2 AR
Yo XTHEREEIL, B Bl—EiR2E; (2) WIEHEA
MBI, R LEBEOCTT B IR AMRAOL I I YRR i TC T
Fe; (3) SUE SRR AT T TR, (EAHS
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