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Treatment of old acetabular posterior wall fracture with 3D printing combined with composite plate internal fixation
WANG Xiao-zhen ,SHI Zhen ,LU Qi-lin ,XIE Wei,CHEN Long,LI Xu-gui ,SHA O Xue-zhen ,ZHU Yi-liang, ZHONG Y an-jun ,
LIU Xi-ming™ ,and CAI Xian-hua. *Department of Orthopaedics ,Wuhan General Hospital of PLA ,Wuhan 430071, China

ABSTRACT Objective:To explore the application value and clinical effect of three-dimensional printing combined with
composite plate internal fixation in the treatment of old acetabular posterior wall fracture. Methods : From May 2010 to October
2016 ,Mimics 19.0 software was used to plan preoperatively according to a 1:1 print pelvic 3D model. At the same time,23 pa-
tients with old acetabular posterior wall fractures were treated with combined plate internal fixation,including 15 males and 8
females ,aged 20 to 63 (43.0+5.1) years old,and the time from injury to operation was 23 to 101 (47.0£10.5) days. According
to Letournel-Judet classification, 11 cases were posterior wall fracture,7 cases were transverse with posterior wall fracture ,and
5 cases were posterior column with posterior wall fracture. All patients were treated with single Kocher—Langenbeck approach
combined plate internal fixation , and the evaluation indexes were recorded during operation, after operation and during follow-up.
Results : The operation time of 23 patients was (113.5£11.5) min, bleeding was (550.0+104.7) ml and fluoroscopy was (12.7+
0.8) s. Matta radiographic reduction criteria were used : excellent in 14 cases, good in 7 cases and poor in 2 cases; 23 patients
were followed up for 10 to 24 (16.0+5.6) months. The hip function was evaluated according to the modified Merle d’Aubingne
and Postal scoring system at the last follow-up : excellent in 11 cases, good in 8 cases,fair in 3 cases and poor in 1 case. There
were 3 cases of traumatic arthritis, 1 case of femoral head necrosis,2 cases of heterotopic ossification and 5 cases of sciatic
nerve irritation. Conclusion :3D printing technique is an effective and fast method for the treatment of old acetabular posterior

wall fractures. In addition, the printing model can provide three-dimensional morphological structure for the operator, combined

with preoperative simulation , facilitate intraoperative reduction, and effectively improve the efficiency of surgery.

KEYWORDS Printing, three-dimensional;  Acetabular;

BE 2T SR 1 R e B TR 2R ) S B
SREEiyie e IS VEE = C Kb RN b S
Hirz —wE WL R SRR T
KATNEYT, FIVIITE LN [ E iR I
A G bRl T RE A 2 ) T BRI S BE T 2
A I U B R A A, TEAE R 5 9 00 HE 3R R A
Preia s 2 A BRIBYEE A, ERIA L& 3T P ARG
ANCEA BB YT R L T LR L IR | O
Z T AMERE R 0 3D FTENE AN Jy i 042
Bt CETEAMRH U 57 R R RS 101 b
BT ENE F 3D A Il LS B LAY 1 i 888 1 i BE
Prig oL, AR RTREAT T A SIS ALbR &, 4 5 T A
6] o AN A SCHR ORG24 1/3 T RIS ARG I7 A
G 0, 2 DR e 1 R A A7 B [ A o
B AR THE B, SR R 4 AR 5 R
R ARAT Y R RO, HARJSHESE T I REW A
Lo B3 BT 2010 46 5 7 % 2016 4F 10 J/E & L
KT 3D AT BN AR A3 21 A 2 i Al T 3 7 9
ARAFBEVT9 23 PR IH PR s BE B 3 8, B 7E4R
iF 3D ITEPHOAR 5 445 U AR TR 7 BRI PR
Je BE B 31 7 DA LA L B AR S5 97 28 AR R
1 IR
L1 ikt

INABRUE : (DB 5 BE R grl e 3, B4 i
{ii>5 mm, TG 22 B (2) A= AR A2, To I
b FARZERIUE, HAEM 2 AR (3) 8 K8 2K
FARWIT, B SR 3D ATEN S o HEBR B

Fractures;

Fracture fixation , internal

(D E Je BE R ARG . (2) i F G BE B P & 98 ™
O B R A IR R AR e AN B 2 TR B
(3) PR ANTE BB AR P
L2 ek

AWFTE I A BRI P 5 B B i R 3 23 ],
515 B, Zc 8 fi] ; 4F iy 20~63 (43.0+5.1) % 5 347 5
SIS 9 ], B Ve A L1, 5 s 3 s i A ik
Letournel—Judet 73 %1 J5 BE-E- 41 11 ], 5471 )5 BE
YT T B, 5 RS REE AT S B A O N R
13 5], B e W e 43 0 7 91, g% e R JE 5 4% 1 81], 2k .
PEIR TS S 6], T BORFR WK MR T B 1 6], H B4R B pit
SR 3 . 520 2 FREE] 23~101(47.0+
10.5) do ASBHF 5% A5 B2 B 5 2 AR B 22 01 2 4L e, BT
BEWEZETARMERES,
2 BITAHIE
2.1 RujHEs

(DARATTEE T A X &R CT =4E 5 AU i
TTahd bk B A, FA7E T ORI A 8 3 1
B AP TR KU, 6 T3 i I 5 K 30 ey TR
D IR TR B , I U A A R A B 2 A TR A R
2 EE O T AREAL R RGO, HEBR T AREE Rk, R
T 4% ) 1780 1M 400~800 ml,  Jf: M 45 L F1 K i [l %y
o ARET T h AL TG EESUAE R WP, (2)F
BRI KATE , REBRE BT INEHE
(1.0 mm)CT HF £ ¥, L Dicom #% 2.5 A Mimics
19.0 3 (Materialise 23 w] , Lo A BF) v i 47 = 4 5
RS A E T SRR, 40y o R A i



WA 2019 4 5 HEE 32 %55 5 ] China J Orthop Trauma,May.2019,Vol.32,No.5 <397 -

P& o0, K FU-F B AT B Bl o3 AL B A T
AL, TR B Pr e s A 7 2 % sh iR B K e i
FAEESE . H Dicom % 4T 80l 4% f y STL 4% X 3C
{4, 5 A MakerBot Replicator 2 3D ] E[1 ¥l (MakerBot
o), SEED A RATEN T A IR TR 121 S
AR L ERATED R b B S A i — 2D
EOULHD 1 AR IH PR S BE AT AR A, K
H T YT ORE , BT e B2 R i 2
FEl DR 52, W A o0 8 m 8 1 PN e 4R D i i 2, i iR
TR VARG S A 3 0L 50 A 1 B e e R [, )
TR A ER AL R R T A o AR T IR BCULY
TEANAR (s B 50w A 7 I N [ E 2.4 mm R 50 [#]
FERINEATHE, SRS K R Al i R A AR
T Ja T30 R S RE R e IR AT B AR AT R BT B
FARERKE
2.2 TR

R A B BRI AR T S T SR R AR AL, T
Wi TH VR AT B IS B B i BB O I R AL, R
16 35 2R A M o %F T 147 A f5 BE B 4, S5 7E 3D
SR A BN AT B S 0 SR ET [ AR AT
IR G A I MO AL B S BE B T . r AT R AT R —
K-L A%, FAR R bR i Z ) W %) S5 1 e UL
HUMEBE, B TF2REIEEEAaERES I RS
P IR 2 2R 4, R v o O SRR R, O T
R AR BN, TS 2 BRI OC T A S HE S BE Y
B THRAL, TE B g0 A T W . X O A RE G
o e o8 AR T, R B I v 0 ARG — 25 1Y
THH, B IE R B8R rom . ARIEARET 3D $TEN 4L
AR TR, 2 88 A R T 5L g sl bR 2, IR A O
TH H O i PR B B i e Lt v B A A IR )AL R
A AEAE QT I R 46 4, B T8 1H DA R 3F
Tridedh AL I ZEM E ;S5 M 2.0 mm o7 [CEF I i [
SER YT, FEARYE 3D T R R ooyt B 4 e
JRAE (AL B R AT 4 8 A i OB T IR 5
“L7IE A [ AN B AT R 6 A A A 1 B i A
PARTR /N (<4 em®) | TE R0 45 05 b 047 B0 A8 B
AU MY B E a0, i BT R IRET A
fra) N A JBE 47 AMRET ] 7 AN AR o AR B H V)T Ak it ik
Jo BERR A U AT, A O 15 sl S 08 O 19 S5 LA, TR
R T CE 2 iR S TFARYIA,
2.3 ARjabr

ARG H LB PER AT E R 48 h, RJ5 24~48 h
INTE S| i <50 ml 5% 7 510, % T AR FT 3
MRS AL A, ARG 4 kg B A= 5 | BR i #5835 05 2
38, A BTG KBRS AT 8 3l i A i RIS 3
ARJGPUEERIT 1A A, 8B )l AR 43+ 2240

0.4 ml, TS, 1 /ds BiBe s HIRFIER TP BE 10 mg,
1 k/de RJG HMRMEIBEEFE T R 25 mg,3 k/d, 4t
i 3 A A, FBh S0k
3 £8

AN 23 i, R A ] 90~210 (113.5+
11.5) min, A& 9 H Ifil & 400~750(550.0€104.7) ml, &
HhaE LI ] 10~25(12.7£0.8) s; T A L # RGBT
i [A] 10~24 (16.0£5.6) ™ H o B Ir @G i [E 2k 3~
5.5(3.5£0.5)1 1 o #5F B 47 &2 A7 T it 4% Matta JiC
VP E AR HES 14 B P B A <1 mm Oy 5 52 A
7 BB P AL 1~3 mm R i 52 BB P A>3 mm
N, KIRFETVIRIE R Merle d” Aubigne F11 Postel
PEAr RGBT D ge v 1 IR (2~6 1) .
173E (12~6 43) i s [ (1~6 43)3 4A~5i 5, 3
18 43, Ho il 18 43, B 15~17 4y, /] 13~14 43, <
13 73 s AR 2H R B PR (5.9+1.1) 43, 475 (5.420.9) 41,
WL (5.2+1.7) 43, B4 11~18(16.5+1.3) 43 ; 1k
116, 58 4, m] 3 4,25 1 1], AJ5 kA5G
W9 3 B SR INAE 1 B, TR S RE T
NI AR, A 2 B e AL, A JE 3d A
TG AL S OB AR 2 01 ARG 30— 3 P A i pi
ZRNFLAE S B, 28 F g PRI L4 BB E
LA HTERERIE S L B8 3 D HAERIE R . T f
BEFARIOY T WHREE ., ARG LA 1,
4 i

e LB AR L B g S S5 e R A, AR
BRI A AT AR F AR L2 LT E R
BRI R 5 A AN B RE A 2T 2R R TH P i S RE
BT A I B E SR A, R TR 2 A
T A I R A 1 Rk R AR S A Bl 5
PLE AR SEAT AR FT A, BEPLE 47 & 47, AR 4 3D FTE)
BEAE AR A, DU s il R TH 458 1 S B i 7
FARBF A AR A i 22, & A7 FRE e, A BR IH
PR PP — T AT I AR
4.1 3D FTENEEATE B IH M5 F s BE B 3 b 5 g
P

AR LR AR R 2 S E R, RS UE
BT BRI IR BE AR B SR i B 2 HAw, 1 3D 4T ER 4L
ARG BRI )z P A8 e R I T B
[F P e B BT 1 R R e R 225 5 A
i 3 AR AT CT SF-H 3R Dicom %4 , i A Mim-
ics AT = A, T AN S A b 4T T i
YT T A A 1 00 B G T A R B JE 0 = A R
AT DO AT WO AL L 0 4 i R A T AR A
FEARARFR, S A T S B R AR 4% o B = e R R
BB AR R R R L1 FT R, ARE TR B LY



+398 - A% 2019 45 5 A28 32 555 5 ] China J Orthop Trauma,May.2019, Vol.32,No.5

B 1 e, 05,42 % 2 B 15 BE B3 OSURI 00, 00 J5 47 d ZEWT8 0 TR AS SRR 0L T, AT
JEEEYVIF LA A UM N EAR  1a,1b. REJH & CT =i d il Te B ARRT CT i % LA Dicom H :X
A Mimics19.0 FF b AT IR PR AL 1d, Te. 3% 151 L] 3D FTEQE 4248, RepfE PR A 1 A
AT 1g,1he K5 3 d ZARB M A -GN F RN EEFHL 1 ARE T A X LR
NIRRT RAF,NEERRZ 1 RJE I3 HZAE X LR R @S BRI, 20 BE kTR
B 1k RJ5 134 H IR R B AF

Fig.1 A 42-year-old male patient with the posterior wall fracture of the left acetabulum and craniocerebral injury
was diagnosed. At 47 days after injury,in the absence of surgical contraindications, the patient was scheduled to un-
dergo open reduction and combined plate internal fixation of the posterior wall of the acetabulum 1a,1b. Preopera-
tive three-dimensional reconstruction of pelvic CT  1c. Preoperative CT scan data were imported into Mimics 19.0

software in Dicom format to simulate intraoperative reduction 1d,1e. 3D printing of pelvic model in 1:1 ratio is

convenient for the reset of the surgeon during the operation  1f. Intraoperative reduction of fracture fragments
1g,1h. At 3 days after operation , fracture reduction and combined plate internal fixation were re-examined 1i. One month after the operation,the X-ray
film of the compound pelvis showed that the fracture was well aligned and the internal fixation was stable ~1j. X-ray examination of the fracture 13 months
after operation showed that the fracture healed well and there was no sign of necrosis of the left femoral head 1k. Function recovered well 13 months after

operation
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