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Application of computer—aided design in immediate repair of mandibular defects
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[Abstract] Objective To summarize the data and experience of computer—aided design and manufacturing technology (CAD/CAM)
in repairment of mandibular defects. Methods  Six patients admitted to the oral and maxillofacial surgery ward of Shengjing Hospital from
2015 to the present were selected. The CAD/CAM technology was utilized in the preoperative plan, simulation, and material prefabrication.
From 2010 to 2014, 16 patients with maxillofacial soft and hard tissue defect who underwent the free vascularized muscle cutaneous hone
flap surgery (17 operations) were selected as the control group. The patients’ medical records and images were collected. The length of hos—
pital stay, preoperative preparation, and duration of operation were also taken into account. All data were analyzed by SPSS 19.0 sofi—
ware. Finally, a representative case was selected to make an introduction. Results Through the statistical analysis of the cases’ data,
the average duration of preoperative preparation in experimental group and control group was (7.83 + 1.94) and (8.00 + 4.43) days, re—
spectively (P>0.05). The average length of hospital stay in the experimental and control groups was (19.20 + 1.30) and (23.00 + 9.74) days,
respectively (P>0.05). No significant differences were found between the two groups. The above results indicated that our new technology
did not extend the preoperative preparation duration or hospital stay length. Conclusion The (CAD/CAM) can be utilized in personalized
component making in routine preoperative preparation. No delay occurred in the operations. This method reduced the intraoperative steps,
simplified the process, and shortened the operation duration. In the absence of severe complications, the application of new technology has
no significant impact on the treatment cycle.

[Key words] Mandibular defects; Repair of mandibular defects; Immediate repair; Computer—aided design and manufacturing

(CAD/CAM)

AR SRR 1 AR AT L A A 2 2
O N R 2B b SRR, BR AR AP R a
BRI 1AL AR T R R B U R mRE
F M A R AT RO AR SRAS A T R BBt . T At
B WY MBS, TR A7 I P K e s 52
FEERA, X SR SRR E TR R . RSt

DOI:10.3969/j.issn.1673-7040.2017.12.013

PR AL P E ER I Rt R i A,
107 PEFH 110004

BE1EE X4EE , Email:liuwx@sj-hospital.org

8 65 B 52 22 D i s O A e i
WA R A W BB T AR b s e i
BC, J5 TR E , U R B AR ) R AR IR ] S B 5
WA P BE B AR AN MR 52, A TR RL BR
Weds RSP e R, G Jm IR sT i i W A
BRARIT TR 725 (KE Blackwell, 1999 45 ), 4147 [
JERERA LA 2 B R R B B THRALEOR Y
ANWR SR, Booi 5 TR A RO S &, =4 CT F948
5t AL B it & il & (computer aided de-
sign/computer aided manufacturing, CAD/CAM ) 1] il



o E SE AT AMRE AL 2017 4F 12 A58 28 455 12 ] Chin J Aesth Plast Surg, Dec 2017 Vol. 28 No. 12 <747 -

S0 BT AR T TR S ACE
HFA AT BIATEA LG hEERIR:
B % 0 = e 11 5 1T A1 B R R I R R
CAD/CAM AR MEATARBIWFFE BTt | Tl 10 501 Gk
BRG], 4558 CAD/CAM HEA A FH X A6 Blufii
TRYT IS AR R P,

1 IERERZER

VEFE 2015 4F AR [ R 2= B i B ot s
B 11 Jis a1 11 SR R4 7 8507 Ak B N 0 sl i A8 A2
TFARBEIL 6 ;T WE B0 K G5 5% i A&
JIg 5 ), CE PR BESS 1 B, b HOA TR B, X R
VEHCH 2010—2014 FFAERBMERE, FF4 71 2 M4
A0 LBz B 9T AR A8 S 01 1T 40 B 2 2 et 1) S
316 6, FAR 17 Ko WEXSREEIE 1,

FITA A A B i B FARHT, B M K& 747
AR A5 S0 A O RS, 25 8 S0 R 3 45 5 X
KT BB AT 1L R B UL TERE, LA AT RENK S
B BT A 5T B 1 DA T B
2 FHik
2.1 FRUEZYT IR
2.1 Ruikd 534G B AR, E8EE
AR A Kbl b, PR T R AR =4k CT PR f% , 5¢
BT IEAL , a4 5 3 Ui 25 RS A 2, W5 #h 7T
SEREHEIRIX =4k CT Ky M I A58
2.1.2 BERUHIME K CT BdE R TR R
553 Al HIVESSAAR AL, R E LB AR,
B G LA R e = AN, HIVETR AR,
I 58 B AR AR PR BHIE
213 FAFE RHEBRREE, MHRZER R
ZEMWIRI T GBS T R UIBRA , BB 4 i

FEYKYUIBR A B e 80 X E BB R 5, R
FEVHT I 355 THE B IR R A | L% BB 3 180 R T B 7
FHESEMIEZ k.
22 GORHRRAE

A BRI G AT B 7, 43l ic sk A e H
B LFAR B FRE A RS LN
fi 4545 L@ 1F MS OFFICE EXCEL 2007 il £% .ic
S RS G AE SPSS19.0 Bk, HE vy Bl %, 58
T BT S B S E T LA R
2.3 AN BT R AR A B AR

UL 1. (DB S RE28 . IIRTTRL
CT R F W F AR RGBS 2548
953 sl i Tkt . Qg EI S EE, DL CT
TR UG EH R At S AR A T R E ., (B
FERRAF A SRR, WA R 0 S, AR s A2
PR, BRICAH LA A7 5 D0 245 3R S i 2 I R, PO Ay
INTFART %o T ARB AR REE T AR R #R
AR N AT B 1R AR KBRS 1 A A T L
W ST AL FE, KA S i IR, )
SRR AL %) S s A T I o, TRl SR B T R .
(O o K IR LR S T8 A S AR BT ()T i
Bty AP BRI, HiE 3D B (TVERAR AL
TERTHL R G A a0 K B AR AL I IR 4K 0 SR
A XA AT op He B 5 BT AR R AR SR TR
J& 3D BT R IG VC Rl . ()RR TR K 4 53R [l
IR, H BRI A2
3 H#R

a2 6 BB EARSGREDT 12 ™ H AR JEEIRE
R4, O P A A o hRe IR R AT, R e e , bR
ANARTTTCHER# , To 01598 ST P i

R OPHBHFIANG L

U5 ROV 1 %5 B 145 Lot /40 SR B I /o R I /A FARURET T RIS /d #F / AAFEF AR ] /min

WWEL 6 493 4 2
XTHRLL 16 50.4 14 2

19.20 + 1.30
23.00 £9.74

7.83 6
8.00 17

7.83 +1.94 51.67
8.00£4.43 -

B SISO SHE AR R o SRS bW S SRR o FARBHLSHURMEE I (Ah

VIBREE)  d. Bkl skp iy iseit



<748 - P EERREIEAMEL G 2017 4F 12 H %5 28 %55 12 ] Chin J Aesth Plast Surg, Dec 2017 Vol. 28 No. 12

B 102 4 A e R E & R ABSRIT -

3 197 2 N Xof HE A Y- 4 R TG 1 B ) 25 S5 TC 4
TR (P> 0.05) s 76 Jo ™ 8 K AE H 3R, P34
A e B[] e A vh o 191 A Y0 2 %o R A kA i
HEFIHF TG L(P>0.05),

4 Thig

TR S ) S AR QI SR
ARG CEHBER e R MR F WY 4 A
SRS E el i A= e o L S - S g 2
(2004 4F ) R X W e R 3 28 et T AR
LB B 6 B E, 1P BR—MEoE &
211 N 52 o 17 N N2 6 v 1 D N = S R i |
HEF AR AR HLG TR T N sk .

N o S e PR RS S I N TE 2 g SR e i e
B EEek AR N BB S AIE N EC, X
AR I ROEE RV R R E AR S ARG, 1Y
NEEATARRIEAL . AR E AR R 80 %5
R F ARG E K HHA B BEE 16552
JEFEL R RSV RN 1], FARIREL
TSR, FH B d e e 7 il S T ai e
AR T B S T AR

BB 00 B s IR S5 08 5 T2 RS I , 23R
Y707 S SRS — B 55 . A AT REA ( BsT ]
W, SELE IR BTS2, 90 25 1 e i e [ S R
& AR 2T A SR b 5B LA Bk
SV B ARV T o @2 jir ik e o dr , R i
YEAS IS TE) A DL BH SR 3860, ELZE 4 S5 I R I
MRIE A7 A DRAS ) R 22 A S0H R ) B A, 28 1 4
IRTAR EUSYT R BRI T

(O N S B/ e s 2 O e =2 (v
PREUG  HEE I DR AT FR , N REUES TR B 0 1t
Khric, FA G BAEETRERE WLRIFFEAR
AT WA TR AR DR . TR B iR
P, bR A8 o D B, B A CAD AU AR 4 BE 2
() F AR BT AR, BB, it
PR, WRAMTUE T 28 AS B3 R i A i s A
P (R BB 8 T 10 K5 B 1 8 v o R i PR
A (rapid prototyping, RP ) — 2 K15 4% 6 3] — 4 52
Y0 KSR s Sy SCAARERY TR RSN B
BRI L S AB R ERCR - il Fidad e AR
PR R AT = T ARET AR B B, AP H
(RIS i AR 2 2R i R 5 U0 o

H AT, THEAUAR Bt 5 R LR B 5
3 7T, Bl 5 IO R R R A B () AT R

E ey T S 0 N v N AT 11 S N RGBS [T P
PRSI AR I R B0 e 0y 48, HR A
VE o AN BRI AHE AR AN 2 A A B2 I g )
S5, RS ITRCR, FEFAR
T EEPITHAEG R ES . IR, S H
FERZ M G IS FO M BE S FARRCR . #E HEr N
F, B A B T AR VA 8 AN IO TR
SEH R A AR IH A AR SRR SO A I 100 . A S
) HA AR B AS BB LI T S 4
ARAGURIE S 5808, BERE ORI Ty i nl
S, RBHE R TARRCR

AR B A R JOE T FAR TR H
PR TIE B, AT AT B 8] 1 A SE 35, #80T 56 5 i -
RECR . SCHRFEI, N AT e FAR L HAE AR 2%
KA S 1 2 JE DN kG i i — 2B 3 KO R 28 £
L PRUETFAR I E R A AT,

AN B S 6l H AR BN, s ik T3
FH B AT T AN R A A o TS T AR L
TS, AU SR Py ke g, H i il Bl — kP
PR AIE T 4R 5 B, R4 A T AR I [ /)
BRI , e ARG, (BANHAEEREZ
A | Z GG RIRE 1 B 5 ) B ) R TRRG B, AR
NS AR5 AR Z (B e AR A EA S AE AR R
22 KA BORUTE 5 A Hp S P A, DA UE T T 5 96
T E R G, R AR FRE F S Y AR
BRI, kG DR AR AN A2 5 SR DI B AN ES
W AT R

FHEHLAR B BT A AN E AT 2 5 FAREOR
FEFERAE TP 7 AR KT Bl . 76 F U B
J&i , PRl R R A A A2 A e B PR P
B i A, o A L LA 42 il JB 65 Ak R BB s
PRI, 5 r= A AR T SR e 3 3 AL B 18 T4
AR FERHOL R g v R R A T R A R B R T
HMERBOSFR , BRARCTE SR XIS 24 i, w22,
W AR Sy o R R SR TR LA 4140
FTFIHZES R, Wl sMERZHLLE S 15K T, 3
TR e TR SRS, fBE (W IERE BT AN RE
2, FARJG BE R I — R LR, DL
R A R R 5 B B LR B , 5 3 S e B

e R e I R AR A1, KA 1 AT T L [ 7 SR ET 1)
WA I A KA . AR, I R AER &
R 8.3%~33.5%, 1B MINZHH 71.0%~76.0%
(T Shibahara, 2002 4 ) . kAR AT SIRETAAS) , 2



o E SE AT AMRE AL 2017 4F 12 A58 28 455 12 ] Chin J Aesth Plast Surg, Dec 2017 Vol. 28 No. 12 +749-

SRIIA S WU 35 K, Bk AR S 4Tk 7 A
W57, 5k EREA, H BT 5 MR Ty AN [ A7 R ET
TR LR L B e A R ETRA Sl . T HLA Bl i
AR RAE AT L i CAD A5  d 0 1 7 157 S ik
T, 0 HREAE HEA T SRR T 65 R AR AR A4 N
O3bTe NI, & BZHEBRAR SME e T e [ SR AT Y
(B A BEFIREE , D I R AE A H B

S 3Lk

[1] Wolford LM, Mercuri LG, Schneiderman ED, et al. Twenty—year
follow—up study on a patieni—fitted temporomandibular joint pros—
thesis: the Techmedica/TM] Concepts device[ J |. J Oral Maxillofac
Surg, 2015,73(5):952-960.

[2] W olford LM, Pitta MC, Reiche—Fischel O, et al. TMJ Con—
cepts/Techmedica custom—made TM] total joint prosthesis: 5—year
follow—up study| J |. Int J Oral Maxillofac Surg, 2003,32(3):268.

[3] Westermark A, Hed é n P, Aagaard E, et al. The use of TMJ Con—
cepts prostheses to reconstruct patients with major temporo—
mandibular joint and mandibular defects[ J ]. Int J Oral Maxillofac
Surg, 2011,40(5):487-496.

[4] Mercuri LG, Wolford LM, Sanders B, et al. Long—term follow—up of
the CAD/CAM patient fitted total temporomandibular joint recon—
struction system| J ]. J Oral Maxillofac Surg, 2002,60(12):1440.

[5] Speculand B. Current status of replacement of the temporo—

mandibular joint in the United Kingdom][ J ]. Br J Oral Maxillofac

Surg, 2009,47(1):37-41.

(6] FEXJp. #ie, 55 HEMRE A St p e 2 md ).
AR 24, 2011, 33(3):439-440.

[7] Mazzoni S, Marchetti C, Sgarzani R, et al. Prosthetically guided
maxillofacial surgery: evaluation of the accuracy of a surgical guide
and custom—made hone plate in oncology patients after mandibular
reconstruction| J |. Plast Reconstr Surg, 2013,131(6):1376-1385.

[ 8] Ciocca L, Mazzoni S, Fantini M, et al. A CAD/CAM-prototyped
anatomical condylar prosthesis connected to a custom—made bhone
plate to support a fibula free flap[ J ]. Med Biol Eng Comput, 2012,
50(7):743-749.

(9] BReks, skl 2. s mlo eI AR oR7E 1 I BR 24
SRR T 1. PR BSR4, 2014,41(1):97-101.

[10] sKomrRG TS, XU, 2. 3D FTENHARAE T & Butia I
HYREFL T 1. A R 24 245K, 2015,27(11):17-20.

[11] Xkth, Filgde, # KT, 55, 3D FTENEARLER 11 W IR e T
R R T 1. fFCE R 2 2%, 2015,(11):26-28.

[12] B, XIS, % 1, & e B 2 T il SR 5
32 BRI IG R SIBTL T 1. BT R4, 2015,1(1):140-141.

[13] 4%, XII%, Fefdsk, 5. 27 B F S0 Sl | @SR IE E ARG
IRIEMIRID T 1. BARLEP B9, 2010,10(22):4337.

(ki H38:2017-05-08)

A5 AR ERE, ARG, THERE, 5. S B0 AE T (R

BRI 2B S B L) ). FPE A RIE SRR, 2017,28(12):746-

749.DOI: 10.3969/).issn.1673-7040.2017.12.013.

!/ N\ A\ P P P P P " P " P P P " ! " ! " P P P P P P P P P P " P P P P P " e " ! " P " ! P P P P P P " P " P P P " e " P " P " P P P .

(b4% 739 1)

BRI H g2 ALY Fef e B o T P AR e
H KRB AR R D) OO IS R R EE S R
Rl AR U0 0I5 K SO B FH SR B A R ke
DI A BT Bl I (g T I ) 1 i, ek
LT HNA B G AR TR 14 Bz Ik ARFE I LB BRI 1
v, VI Bk B BE A RO S T I 2R 46 S B s JE 5
NI B RGBT BT, V) H RS ) s IR I, 8
PIE M R b, BB 22RO IR M B 0 h B4
ALK ) T IG5k S35 SR )5 T 7-0 HLik
JelegRaE SR B, AR T d PRER, BEA BBz HHIAE
TR ORI B R 5 A S S

BN, AT R AT A A B A 2
B, BB AL b 58 LA R AME K D RE Y AL, Xk i
B H R AL E R . 25 g 255 %
AR SE RAB S P8 i BT B T B R
A5 DIRE ML, (EAT I PR AE)

S 3Bk :

[1] IR, b5 24 BT 02 W FITR YT I RBESE T ). &
[ 2201087, 2015,12(25):38-40.
[2] WIERE. VBB SR B PrIG RSO MEEL T 1. T SE

X2}, 2012,7(36):59.

[3] Clauser L, Gali & M, Mandrioli S, et al. Severe panfacial fracture
with facial explosion:integrated and muhistaged reconstructive
procedures| J ]. J Craniofae Surg, 2003,14(6):893-898.

(4] sKzs. A iFmBRIE T B S BT 50 R 2258 T 1.
Ao A B 2%5E, 2008,43(4):231-235.

[5] Khan MA, Combs CS, Brunt EM, et al. Positron emission tomogra—
phy scanning in the evaluation of hepatocellular carcinomal J ]. Ann
Nuecl Med, 2011,14(2):121-126.

(6] XfEdE, £V, SEA F 2200 REseE )]
A BILAMRI24AE, 2014,25(1):1672-7290.

[7] Zespde, 22480, XU, 5. 40 )4 B 3 T A KO L AE R
AR T 1. BRI R 2200, 2013,27(4):244-247.

[8] Jmke, ifh, MAIEE, 4. QU2 AEES R 5022 TH 4 S
AT T AMIT BB W RS T R SE] ) ). B S T BR A,
2016,28(9):1196-1197.

(9] Z=uk, sKad, FRAEA, 4. SEAAE G HOARAE MR A 05 7 1 F i
FERONEEL ) . BURSE IR, 2013,40(2):169-171.

[10] BRifge, TR LR, B, 4. BB LRGeS HORAE L E A M
IR J 1. NG RS, 2011,24(4):299.

(Ui B 1 :2017-07-28)

A5 AR XUE S, AN, LA A T R SR

BRI ] P E AT SRR R, 2017,28(12):737-739,749.DO1 «

10.3969/j.issn.1673-7040.2017.12.010.





