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Virtual operation planning in orthopedic surgery for acetabular fractures based on real CT data

Wang Guang-ye', Zhang Chun-cai?, Xu Shuo-gui?, Xue Shuang-tao', Lin Qing-gao’

Abstract

BACKGROUND: Virtual operation planning can help surgeons to improve the accuracy of orthopedic operations.
OBJECTIVE:To test the feasibility and clinical value of preoperative virtual surgical planning in pelvis and acetabular fractures
using Mimics software based on an interactive virtual reality-style environment.

METHODS: Thirteen patients with pelvis and acetabular fractures were scanned with spiral CT preoperatively. The real data from
CT in DICOM format were transformed into Mimics software. With segmentation process, each fracture segment became a
separate object. Bone fragments could be moved and rotated in all three planes and reduction was performed. Then we
performed all the steps of the surgical procedure.

RESULTS AND CONCLUSION: The median time needed to segment the osseous parts of an entire pelvis and to extract a
surface model was 45 minutes (ranging 30 to 70 minutes), and the median time for fracture reduction was 28 minutes (ranging 16
to 45 minutes). The planned approach was followed in 12 of the 13 cases, the planned fixation was followed completely in 12
cases and partially in 1 cases. The screw count was identical to the planned operation in 10 cases, the screw length was identical
in 8 cases, and fixation plate count was identical in 11 cases. Postoperative congruence of the acetabular joint surface as
determined according to Matta in the follow-up CT was anatomic in 6 cases (46%) and satisfactory in 7 cases (54%). There was
no case with inadvertent penetration of the hip joint. Virtual operation planning in orthopedic surgery is helpful for enacting
accurate operation program and providing data reference for actual operation, which brings significant value and new
opportunities in clinical practice.

Wang GY, Zhang CC, Xu SG, Xue ST, Lin QG. Virtual operation planning in orthopedic surgery for acetabular fractures based on
real CT data.Zhongguo Zuzhi Gongcheng Yanijiu yu Linchuang Kangfu. 2011;15(43): 7987-7990.
[http://www.crter.cn  http://en.zglckf.com]

BE

BE: RUEITARURIA B T3 s A RIS A AR o

Ba9: FRFENAREINT RS 2 B E 3 00E T 008 7 12 K e R A

Fik: St A3 Bl A L E T B AT IR CT 2434, 53 DICOM Hdl i ANA AL Mimics #4F, #4031
D5, A E AT SIS LR T AR

FERGEED . FH B IR S 2 A (17 B I 8] 2 45 min(30~70 min), $A W] BEA T 37 B A7 15 [ 5 I 18] 4
7728 min(16~45 min). 1% 13 BIF RN, & 12 GIE2RA, 12 BI54R M TESIFRE 757, 1 F8aRHE T
TR ks AT B AR TR 10 B, ST K SRR R B 8 B, AR AR R 3
11 %, BT CT Bone R EIE 7 6 11(46%), 7 4il(54%) i, WAMREIEANRT . Ul S HUR BT TR,
Al LUREHERR TR TSR, IR T T ARSI S

FEREIR: RATTERL EEET B SN ERITF AR, Sl

doi:10.3969/j.issn.1673-8225.2011.43.002

EObHE, TRERA, VRIS, FEXURE, ARG JETFITSE CT B BLE LT AR RIAE M F i 3T T AR P g H U] AT
MR S IRARREE, 2011, 15(43):7987-7990. [http://iwww.crter.org http://cn.zglckf.com]

I35 AR A AR B BT AR R AT RYE e AR DR
HARTARY) D IEG RSB T AR A,
(EZ QAT FEAE 24 1T AU AT TSR IR 3fEs —
SN SR DRI R AR AR T, HERAE
AR AL B O ARG T D fe R BIR
BEAERL, (ARSI AR, FEARBR B B,
HI T2 20D R R, XN B RAEAE A T AN
AL, JFEARS R, TR e
FFREE AL K et — AR L RS,

i

0 3l

B R T ARAE B B A7 s — B
T AR B E BRI T AR, TR
HAGTT I H R dER SR B, IR A
PRI R AN BT T AR AR TY
I, NG BT AOBEAR SN AT A1
AL, 72 0 P9 R I F FEVER i B (4 2l RE B

Mo XEAIT RN LR, (HRE RIS
BEFARE 20 KB — ST R, HRER R
SR I D REAR I N AR CARAT T AR B
51, JFH3D CTh i I35 LIiZ ke

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

I 5 ] R TR, WA A 7 A =1 TR
B, LS T ARAMAIE RIS AE
BRI FRIRRET PR L BRI ™, IRAT B
BB TR R 155 Dl 5 38 -

"Department of
Orthopedics, Wuhu
Second People’s
Hospital, Wuhu
241000, Anhui
Province, China;
2Department of
Orthopedics,
Changhai Hospital,
Second Military
Medical University of
Chinese PLA,
Shanghai 200433,
China

Wang Guang-ye¥r,
Doctor, Associate
chief physician,
Department of
Orthopedics, Wuhu
Second People’s
Hospital, Wuhu
241000, Anhui
Province, China
wangguangye@126.
com

Supported by: the
Science and
Technology Research
Project of Shanghai
Science and
Technology
Committee, No.
03JC140087*

Received: 2011-07-04
Accepted: 2011-09-09

VEBTHE AR
ERed =4}, i
B R
241000; 2 @4 %
FoEEXER
BEREA, Lig
200433

AR, 5,
1971 54, %#
ARHTA, X
#%, 2007 SFfgsk
EA-FEAZ
B, ¥, 82
FEF, TE2NE
EMAFTEN
wangguangye@
126.com

P43 245:R318
SCHRKRIR A
L4 5 11673-8225
(2011)43-07987-04

HicAs B #0: 2011-07-04

5= B #1: 2011-09-09
(20110704001/D - W)

7987



@2 7&2 www.CRTER.org

JIOENE, . FE TS CT Bl FHEM T AR R T T FA A2/

gi b, BRI T AR, R AR VR R SR
Bl HE L F R 3 &I (virtual operation planning in
orthopaedic surgery, VIRTOPS)H bhT & & shRkEE A4
T ANGTET D, fm R . ML A R F A
MR A HEESY, A I T A R
SEEGIE HMimics(Materiaise's interactive medical image
control system, Materialise A 7] ) A T H AT i
HIRIWTF R HOETAE AL LT B ERETF R
RAE—A “3LSE” BB, DLUASMA T AR H 1.

1 XRINTTE

Wit HE X .

BB R 2010-01/2011-0575 e /= 2% B bt
FEWIT R — N R BE 58 B o

IR AN E YT 1361, H 1141, Lc2fi;
FR18~45%, TB(3129)%: 1A A4AT~84 kg, “T¥
(63+18) kg.

ZAO L. AZN3MY, BAI6HI, CHY4M%, Frrf it
A RT3 4T X G 26 A A R0 U2 e CT1.5MM B 2 1 4
(Sensation 64, Siemens Medical Solutions, Germany).

SETRRE: B E TSR 2 W HES S (B SO
¥5) #4kRJudet-Lerournel 5351 43 430,

MNFRE: QEXPH LB CTHZ I F g 3T 1T FARY)
FFEALNE IR . @I BE XS stE R, If
BB R T

HepgARAE: OLRSFRITIEE . @G TN, M.
Wi, SHRIRDEA R VFEE B T AR .

Tk

e esnipEsr. i HDICOMMS N B & 1R
WHEERE, SRH1.5 mmibr )z, DUEIRTG —NiE 2 4
. BIWBACR A AN Fah 7> #IR, B0
T B8 R B AR E . 26 2D Ay E XA .
SRJE R T IX SRR HEAT A A RS 2, UL/
ANBE H B BRI E A, R T 3hdn 8 70 H1 .
e Z A AN RO — AN AR, JRERE AN
[F) PR L

FARASRERUE T FRAR: I M B RLUR R (R
POFE =4 P inrh T DO o B s el JFRet
AL LR, DTSR A — e e, T A —
F AR DG AR o 1 R TP RT3 B R A8 5 s A R s
—EH B, DLACRE B B s b e 2 i [
SE [ 778, [ N T8 o 4% 7R R0 ] s 5 v 1 1 DR A o AR
KHAMFARYIE . — B A %D, BIA] g H I 2 1
W E AR AR AT K 7 b, AT e AN AR R
JR, 38 e e A R R R SO R A IR A W R, IR
EYARRE S5 Ty m A, T AT ) T ARSI R A 10 %

7988

AT ELH K o

EEMEIGER: B M S
RERNEHT (1) B A7 5 o] s 4V E T G B 1) . T T R A
AKJF2~4 d CTEA. WEMattaffbrvkiEAl 51wk &
fr: FATHBALNT 1 mmb IR AL 2.0~3.0 mmy
WiE: RT3 mmlAiliE.

FHLER: N R BN ERERE Y. 5326
%, mEAEG, MG 2R, iFE15dFAR. AN
WEE T, B ST, B A 5 R O
PADICOMES U F B ICTH R S A EE A O NIt
FHIMimics A, #A T RERTFARBIR, WEA1.

Figure 1 Model of fractured pelvis prepared for virtual surgery
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Figure 2 The pelvis in virtual operation model can be rotated
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Figure 3 Every fragment in virtual operation model can be
subtracted. It can give the surgeon insight into their
spatial relation and help in choosing the operative
approach
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Figure 4 Every fragment in virtual operation model can be
moved
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Figure 5 Pelvics plain film after fixation
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Figure 6 Three-dimensional reconstruction of patients after
internal fixation
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Figure 7 Anatomic reduction of articular surface
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