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(AR SCB B RS, 1LZR I 264400)

E. [BE] ¥4 3D FTEERISS & B0 2 R iR Z 2B BT IR RS [FiE] 2019 4F 7 H—2021 4F 7 A RAIF
WA E E (open reduction and internal fixation, ORIF) JAYF 5 2 FI-E T 86 il % WEIE%E‘{@ WA, 43 FIARH] 3D FTE)
SERBALTFRBHUS ORIF, 43 BIRFHH M ORIF, WA TARE DIREHERZ . WEMARARN . U= 50k, (&
R MU EEBWFIFA, ToEIFAAE. 3D HFAREME, TIEEKE. AR, RFWKE FHATERE . A BEnE Y
WERTHMA (P<0.05); 3D HYIAAEFHIMETHAH, HEFIGITEE L (P>0.05). MAHBEFLIRMED 12 4 H L
I, 3D AIKE ERNEIE S B E R THMA (P<0.05). FARGHEHER, P4l Mere D"Aubigne PF43 . #i{iiJ ROM KN -
HNIE ROM ¥4 8 3000, PR VAS P4 3 TR (P<0.05) . AHREFE A, 3D Ay LRI RIR bR B E R TR A (P<
0.05). &I, MKHE Matta HrdE 3D ARG B TR AL E B ENTH ML (P<0.05), 3D LR E AT A A i E] 2 5775 1
41 (P<0.05), BEEEHERS, PHALZAZRMESC T IR AE Tonnis PR 2% (P<0.05), ARJ5 6 A~ H FAWRBEV AT, 3D 411
Tonnis PPROLF AL, (ARG FE X (P>0.05). [Z5i€] 3D FTEILIAT i & 42 T+ 53 294 B 4T FF R A0 N B IR0
FASHENE, 456 B RBIRIT AR TARIGERA

KB EIMIFEYT, TPREMNEE, 3D ITENEAR, BHITFAR, BHERT
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Open reduction and internal fixation with preoperative simulation on 3D printed real model combined with Chinese herb
soup for complex acetabular fractures // WANG Yi—jun, TAN Yong—hai, WANG Liang, ZHANG Gui—hua, WANG Ming—yan, JIN Xin, JI-
ANG Hong—jiang. Shandong Wendeng Orthopedic Hospital, Weihat 264400, China

Abstract: [Objective| To evaluate the clinical efficacy of open reduction and internal fixation (ORIF) with preoperative simulation on
3D printed real model combined with Chinese herb soup for complex acetabular fractures. [Methods] From July 2019 to July 2021, a total
of 86 patients received ORIF for complex acetabular fractures. According to doctor—patient communication, 43 patients had ORIF per-
formed after preoperative simulation on 3D printed real pelvic model, while the remaining 43 patients received conventional ORIF. All pa-
tients in both groups were administrated with Chinese herb soup, the Gushang Fuyuan Tang, after operation. The documents regarding to
perioperative period, follow—up and images were compared between the two groups. [Results] All patients in both groups had ORIF finished
successfully without serious complications. The 3D group proved significantly superior to the conventional group in terms of operation time,
total incision length, intraoperative blood loss, postoperative walking time and hospital stay (P<0.05) . In addition, the 3D group was also
better than that of the conventional group in term of incision healing grade, but which was not statistically significant (P>0.05) . All of them
in both groups were followed up for more than 12 months, and the 3D group resumed full weight—bearing activity significantly earlier than
the conventional group (P<0.05) . The Mere D“Aubigne score, hip extension—flexion range of motion (ROM) and internal—external rotation
ROM significantly increased, while VAS score for pain significantly decreased over time in both groups (P<0.05) , which in the 3D group
were significantly superior to the conventional group at all corresponding time points (P<0.05) . Radiographically, the 3D group proved sig-
nificantly superior to the conventional group in term of postoperative fracture reduction quality based on Matta’s criteria (P<0.05) , and frac-
ture healing time on images as well (P<0.05) . The Tonnis classification of hip degeneration deteriorated significantly over time in both
groups (P<0.05) , which in the 3D group were slightly eased compared with those in the conventional group at 6 months and the latest fol-

low—up regardless of that the difference was not statistically significant (P>0.05) . [Conclusion] This 3D printing simulation does consider-
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ably improve the efficiency and accuracy of ORIF for complex acetabular fractures, while the combined treatment with the Chinese herb

soup is beneficial to postoperative rehabilitation.

Key words: complex acetabular fractures, open reduction and internal fixation, 3D printing technique, simulation surgery, Chinese

herb soup
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PO RIZS I SE R, IR WRLT AR R
FHE A EATAR AR BT AL, IS R
BN NEEY), QIR REWERREK .
TIARFIRRFE AL SRS 00 AR AT DR TP AR, )
FIRIRRCH: . =4E (three dimensional, 3D) FTEIF A
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2019 4 7 H—2021 4F 7 HYGA 1 86 Bl 2 H B3
BFBIRIRTORE, o 3D FTENHORGS & B 012 iAiA
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1.1 A SHEBR R

PARME: (1) F55 CEHERREE) Y hiE e
FIEAri2BbRtE; (2) CT 8 X LS8 E A e
(I 1a, 1b)5 (3) SZ{ETEAE 14 d N5 (4) PiRiHEoe
WIEH ;s (5) RIEkHv=124H.

Hebrbrue: (1) REAESEES AP sh s BRIAYE . JFk
PEEYT, SORERMEEEYT; (2) OEWMZFARE; (3)
P (4) SEimifl R s AT MR A2
YN (5) BIFNFETIRERERT . B RHifs . %
PERPRE A S A S RN -

12 —fgger

2019 4F 7 H—2021 4E 7 A WGA K E 2853
86 B, 56 LibbriE, WAARMFE ., WL R
ISR, 43 2R H 3D B4l ORIF, 43 fi]% #L OR-
IF, PRZH B ARAT— MR LR 1, PIZLAREY . M
S KB EC (body mass index, BMI) . #i{i &£ F &K
BF ) DL KB oy B b 22 R G E B L (P>
494

0.05) . AHFFELINZR A SOF AT BB fe B2 B it
e, FTA B MR T s I e ey HLAE %
ST IS o

R1 MHBRER—BEMSLR

B 3D 4 R
ER P
(n=43) (n=43)
WY (%, xxs) 38.3+7.3 37.7+6.4 0.687
P (i, Fi) 28/15 25/18 0.506
BMI (kg/m®, X s) 23.9+1.4 24.0£1.5 0.850
W2 F RN d,
6.9+1.7 7.2+1.6 0.582
X +s)
RS (], R AR
o 8/7/22/6 9/8/21/5 0.787
FEEAT)

1.3 Ik

3D 4. ARHG CT H B E B A, W, 7
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AR, #EHT FR S B E e oh 1/3 S d) H i,
R T Ry a i, SRR AT AR AR R (] 1d) .
RS T S I 10 = o5 AN Lty NN 1 T
Jio WONJEHESSBEEAT, MAT/ESMUA R B#%E .
IAHH R Pr e sl B P A ARic, AR RIKIKE
fr, BEARFIRENEEY, SERNEE ., ES]
wE, BEAAEH.

WAL KA G IMAREFE LRSI EFARTE,
VI EFARAR ., BT, EBENEEY. K
g, RO FARABEIAR o AR Br WLA
ARETAIE B E T Z AL 5 M EE

PZAJS 48 h BHEHPIAER, 24~48 h K FRT]
. RNESE3dWHREHERG, AT
o R 1= I ¥ N4 ¥ AN oy AN 1 = S 11 T &
i, +oo. WERE. Hilfabk. HEERHE, 4% 200
ml, 248%/d, FHRERG 1h O, fF2ke f, &l



%3145 56 M
202343 H

TSRS
Orthopedic Journal of China

Vol.31,No.6
Mar.2023

B IAUEEESIENFASG 12 h I7PiBEbEE, 2AR)E 3
JAVARG I AR o 24 b J5 46 T EH IR LS B, 4 1
SRS T, 8 S TP E I, 12 FE4E
AR e
L4 PEHIERR

sk B FARWIBOR . SRR Mere D” Aubigne
& Postel VI 43 . HE i - 15 3 & (range of motion,
ROM) 5 P4 -41jE ROM PEAS . 6 0 5 A% DL 43
(visual analogue scale, VAS) PEAG IR RSCR . T8
Kidr, % Matta SR F V1 bt B T A7 Bt
MBS P RS T, R Tonnis #5678 A8 /0 F
fliSE IR
15 geiteEiik

K SPSS 23.0 BEATSE I o0, T iR A
X s N, GORMEIEA TS, P BRI ST
FEAS ¢ K30, 2 PR ) A PR B PR 3R 7 25 531 5
BORHZARIEZS MG, SRINBRAG S . THETRR
x* KE UGB Fisher RWAKIY o 552000 RL M 2 AR H]
Mann—whitney U ¥ %5, P<0.05 NZERAGI#E L.

2 g R

2.1 FEIFARBIEEH

P SE TR, R IEFeT- . K 5™
FIFRAE . PALBEBIFARMTR L 2, 3D AF
AREfE] . P10 B Rhdeims . REWKE NHAT
AEBIE] | A BE T ]34 L T A (P<0.05). 3D
HYIOAEERIME TR, HERTFIFE X
(P>0.05).

®2 FHEABRFARBERSHE

3D 4 HOZH
sk " P
(n=43) (n=43)
FAREE] (min, x+s) 230.2+28.2 286.3+24.6 <0.001

YIOEEKE (cm, x+s) 7.8+1.1

Ak (ml, x=+s)

10.2£1.3  <0.001

840.2+101.3  1105.4+157.5  <0.001

THIATERTE] (d, #+s) 12.5+2.2 36.6+4.9  <0.001
Inaagg (F, WY

17/24/2 10/25/8 0.109
ZIN)
FEBERTE] (d, & +s) 10.0£2.2 14.9+2.5  <0.001

2.3 [
Wi BB YRBE DT 12 S A UL L, BEVTEER L%
3, ADAMBE N EIGS B ERTHMA (P<

0.05). BEARJSIFRIHERS, WZLEH Mere D” Aubigne
W W ROM S N -1 g ROM 34 18 3 1 i,
IR VAS PP 3 T R (P<0.05) . AHI S ] £,
3D ZH1) Mere D” Aubigne ¥¥-43 . #iff/E ROM ., N -
HMiE ROM FETR VAS PF4334 W& 0 T o fldl (P<
0.05). ZEARKFEVINT, PLLTA BF B ICH 6
FWAL, OERIE, TEBEFA.

x3 BMABERHER (r=s) S

3D 41 B
Tabr P{H
(n=43) (n=43)

SeA AN FNE (d)

Mere D” Aubigne P43 (43)

89.2+6.3 103.5+10.6 <0.001

AJg 14 H 139212 12.1x0.8  <0.001
RIE 6 A 16.0£1.0  14.1x12  <0.001
KK BEV 17.120.8  152+1.1  <0.001
P{a <0.001 <0.001

fiiJE ROM (°)
AJE 14H 86.6x3.8  76.3x4.6 <0.001
ARJg 6 MH 120350 96.2+5.9  <0.001
ERIii] 133.8+4.6  120.5:62  <0.001
PH <0.001 <0.001

N-4MiE ROM (°)
Y NEREOE| 64.3+4.0  58.7+4.1 <0.001
ARJi 6 ~H 67.0£2.8  63.1x3.1  <0.001
KK BEV 73.9+29  69.1+3.3  <0.001
PME <0.001 <0.001

VAS #5r (43)
AJg11H 4.2+1.1 5.320.7 <0.001
ARJi 6 1~H 2.9+0.7 3.5+0.8  <0.001
KK BEV 1.1£0.3 2.120.6  <0.001
PAE <0.001 <0.001

2.3 G
P B SR VP AR 45 R L3R 4. KRR Matta A5
#E, 3D HARGHITEA R R ENTHMA (P<
0.05). 3D B EIra G I RE R THAH (P<
0.05) . BEI AR , P2 B 52 000 ¢ 1 IR A2
Tonnis PEZ I 3584 (P<0.05) . A S5 BV ZI 19 41 (1]
Tonnis PR 22 7 IoGe 120 L (P>0.05), RJ5 6
HRARWREETIES, 3D 411 Tonnis PEPLH AL, (H
EZR LG FE X (P>0.05). EARKRKEVIRT, 4
IR WA EE S Wi, DIRSSAE A R R
R 3D 4LIBRIAR LA Te, 11,
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K1 8, &, 471%, HERBEMFE-MEAEYT, 173D fTEE ORIF R la: RHJ CT =4EEEIERER, WA
WHE THRAES, ZMEEE E L FXCES b REG CT ZHEHERAARR Lo fil5 3D STENSSACE R, B Fi 7 B
BT, SIEFARITR  1d: Hl5 3D ITENSAR B FR, WBEHR T TR, $EFATE le A5 1 ABR
B X RARBEA R, WIEETEA BN 1 ARV E IEN X 2R "B iria RiF

x4 MABREXBTMHERSHER

3D 4 AL
sab7 " P
(n=43) (n=43)

R Matta W% (1, i/
24/16/3 15/17/11 0.019

[/22)

wEE 6 (%) | <0.001
<12 5 (11.6) 0
12~16 J& 32 (744) 18 (41.9)
=16 J 6 (14.0) 25 (58.1)

Tonnis IR7E 5344 (5], 0/1/2/3)
AJe BN 24/15/3/1 22/16/4/1  0.665
RJF 6 4A 18/13/8/4 15/14/9/5  0.506
ER/iv] 8/20/9/6 4/22/8/9  0.213
P1E <0.001 <0.001
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SRR E NS 3D FTENI A TsBor ), JEHUE B
PR, AR BB RSB 1, TR
496

A R SE AT LR W) 3D T N ) 22 440 3T B e
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PRI R, GIESE 3D JTENECAR A T
Proepfig il S A0, BE A AT I8 D RE A IR
2,

AL BE A i B Je Rl sz 461, i,
T, bk O Bl A, AR, A )
T, BRI TR . ASBe A LE 02
A Z R 25, RIS P R Tl



%3145 56 M
202343 H

TSRS
Orthopedic Journal of China

Vol.31,No.6
Mar.2023

I E e Rk, SEEARGEEMIIGRE, I8
DREESR LIS RAE PR T2k, s AR E s
Prom @ HE g, eI . T =
L. YA, ATkt eI 1 Bk
{20 20qe AT Ry, RDREARE 2 A o
HARRATA B S8 A s NI, fat, #
i, oo, BE CEWEA) W2, aTAbaRATE, 3%
B Hw . BEROEZS, Al A 25 Ho A i
Bko TELGE RIAT AR 508, 4700 . AR,
SN BARZG BRI SEAE S 21 U DA 47 Wi
PEERIbR, fesbadrig; LEnlfe st Irimpun s
WA, REEE R, PR AR fonile]
R S IR ER A, R i A 55 i A T B4
Th, #EmUmMPREA R =LAWL R R A
W, ORI EGE, (R ETEG, AL
S A FH AP BB mh 2 I8l s PEZS DR
11171 -4 % A O | o0 A5 W11 G R i O B N 7S 1
BT s Selbrrb AR A A R B R S A
HYUEES PO W BRIt i g5 TR A v A i
A AR s O A R AR, RS
A EEE R, EA R AR T S R T,
P =2 Bz 25 R4 3D FTENEORTE
A AT ORISR, IR AT A

Li Lk, 3D ITEIEOARZE &8 0 B I e S %
(UARKE eyl DVARETI B L o SRR € SERL G (P S
TR, (EARHE . (AW EREEA RSN, Hilk
PR . BV B . ARRIB T R SRFEL
FEAX RS0 IO MBI BE VT IR AT IE 3D FTEIEL
ARBCE B R 738

S 30k

(1] RGEAT, DH2rmm, 2556, 55 . 3D FTENAR AT R 4005 B0 Tl 7 2 2
BT YT T A BTREPERALS IR (1] . o 24T R
5%, 2021, 25 (36) : 5747-5752.

[2]  #4fa, 2t . 3D FTENHAR SO BRAIRYT ()] . PEIHEA
TAEWFIT, 2019, 23 (34) : 5538-5543.

[3] sk, ABIR T, BAREE, 5 A E BT v 3D ATERE ARl
BT AT RIBFRATHr [J] . h E SRR, 2020, 24
(15) : 2405-2409.

[4] T, B, RER . S ERNE (M. 4 b dbst: ARZE
[= H A, 2012.

[5] UM, Y5, B, 55 L RFTFE AL BN 28 5 BRET P
FEIRYT AR RV R T 097 R RO A 3R A S (D] .
HhE 2 AR 2R, 2020, 40 (5) : 1001-1004.

(6] HeJafe, MIPRE, iR, 4 . 3D FTENH ARG BN E 228 B Irih

(7]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

ISP IRIESE (1] . SCHBE2E4%5, 2018, 34 (5) : 750-754.

] SCHE, BV, IR, 45 . 3D JTERH A%l B T ARIBY7 B 4
PEBEE BT 23 GG RIS ()] . S E R R R, 2021, 27 (4)
362-365.

HURE 2208, IhimAE, % BeFiE S 3D ATEE B R IGYT
EEET (1] . T EBIESMEAYE, 2019, 27 (13) £ 1225-1229.
TR IR, WP, SChh, 4 L 3D FTENH AR FE R IH P A
Prig s R L (1] P IR SRR A4 AR, 2019, 27 (6) : 496—
500.

VEARHR, 40, 0 e, % . ENAh 3D FTENTE AR &R AR
W] . R E SRS, 2018, 22 (2) : 367-370.

F4rak, 220, s dh, & BV 3D ATEN S8 s )] . g
ST REFEAR, 2021, 55 (21) : 46-48.

e B, KA, BEH-A, S5 W T = R A B G R T A 2
1. shAEa B RHR AR, 2022, 24 (6) : 510-514.

FHE A, BORCSR, 1L, AL 3D T RN AL R A R AR
TR BT R ST (] . RS, 2019, 48 (2) : 301-
304, 309.

Ak, TEAME, 224006, 55 I B ULAMILA B 25 & AT 3D 4TED
BORTRIT ZAEBF T )] . PRI BRI, 2019, 21 (6) :
516-523.

FEE ], SRR, min e, 5 . s B LMD 10 TR L
[T SRR BT (D] . T SRR MR AR, 2022, 30 (4) : 354-
357.

WA, AL, IMVE, G RIS A KSR A A P
SETRIT R FL T A 45 SR D AT REMEREHLXT BB SE (1] R
LR E R, 2021, 23 (6) : 513-518.

A5t WAL, LA, 55 BB RATLS PENA IRYT B
I I B DI PR AL B %ok BB 38 I T8 1 4 Al TR Tk A 52 iy
[]. AR PR & 24k, 2022, 17 (4) : 816-820.

T 1Ty e A B A v A 2E BE Y 52 ()] . SN BE 2, 2018, 42
(5) : 600-601.
XUSH AR 43 52 S5 o A O B A S B % i DL B e
TIIRERIEZIA AT [1] . 3L T BEARE, 2020, 47 (3) : 139-142.
B, S8R, B B0 R GRS AL R FGR-2,
TGF-B1 Fik K AAE SHAGIRSE M GIFSE (1] . I RN S0 P 2
7&K, 2019, 18 (18) : 1978-1982.
2R, R0, VIR, A BETIE VR Y =R R AR R g
[J]. HARRA R AR - R 25844k, 2022, 24 (1) = 35-46.
TR, AR T L 23 R X BOR BT S e
PG HpLH] (1] . EEBEE R A=, 2022, 43 (2) : 275-283.
FREN, XUTE, XHET, 45 . BT W0 45 25 B2 R A S 904 AL
A+ S WT 26 VA YT B TR B AE B9 1 FHAILERD (] . o ) 2 B2
2. 2022, 38 (9) : 1401-1408.
VR, tREL FOREE, 5 LTI 2R EDESTRE AR TR R
AR EAT BOAE FIBLE] ()] . A B A A4, 2021, 27 (5)
721-726.
(Weks: 2022-10-13 f&[11: 2023-01-30)
(PP R BIFAR XN
(ARl . FBFFE)
497



