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Application of intermaxillary traction improve the disordered occlusion after the reconstruction of
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[Abstract] Objective To investigate the effect of intermaxillary traction on the disordered occlusion
after the reconstruction of mandibular defects assisted by digital technology. Methods Retrospective
analysis of 18 cases with mandible defect reconstruction utilized digital technology in the Department of
Oral and Maxillofacial Surgery, Hospital of Stomatology, Sun Yat-sen University, between January 2016
and February 2018. The mandibular resection and reconstruction were simulated using individualized
digital technology aided surgery, where the position and height of fibula or iliac crest were also shaped

based on the model. Among the 18 selected cases, 17 cases were reconstructed using the vascularized free
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fibular flap, and one case received free iliac bone flap. Nine patients subjected to ORMCO intermaxillary
traction screws which were combined with the early intermaxillary traction to maintain the stability of
occlusion relationship, while traction screws were not implanted in the rest cases. The intermaxillary
traction screw number, position and occlusion were recorded. Fisher’s exact test was used to analyze the
effect of these two methods on the postoperative occlusal relationship. Results Among the nine patients
who used early intermaxillary traction, Two (2/9,22.22%) had normal occlusal relationship and seven had
different degrees of occlusion deviation in 12 to 14 days after operation. There were three cases (33.33% )
of normal occlusal relationship and six cases (66.67% ) of abnormal occlusion among the other nine
postoperative patients who did not have traction screws. There was no significant difference in the
proportion of abnormal occlusal relationship between the two groups at discharge (P =1.00). The occlusal
relationship was normal and stable in all the nine patients who used early intermaxillary traction in 1, 6,
12 m after surgery. Meanwhile, only two (22.22% ) patients had normal occlusal relationship and seven
cases (77.78% ) had occlusion disharmony or deviation among the nine patients who did not use early
intermaxillary traction. The incidence of abnormal occlusion in the group without early intermaxillary
traction was significantly higher than that subjected to intermaxillary traction screws and early
intermaxillary traction (P =0.002). Conclusion The early intermaxillary traction may be beneficial to the

stability of the occlusal relationship after the reconstruction of mandibular defects assisted by digital

19

technology.

[Key words] Traction; Screw; Digital technology; Mandible

DOI:10.3877/cma.j.issn.1674-1366.2021.01.004

Ry IR B NN T S € R R S e iR s
5 1 1 Jf 51 1S A RS 2 2 e (ISR R T AR
) ek W BRI o U 13 B SR,
X AR T AL RELIEE ) BRI 1 D B AT EE R 5L, Y
BetEOTER T SUE A 2EA 7 18 2 f o ™ H R 6
HARJGAAF BT, TR AT BEARAT T 19 BOMEDIRR T A
L R E SR E, DRAE B aE iE S, Rk
TAEMMES . T EUE BB R D7 A B R AR
BRI A i 8 A B s R A | I P
o RRE RS ITARR, B BROMRHE AR R
R R LA AL B A SR BOR AN 3D FTENH AR Y
LT, BT A B AR RIS HE B LR Al i A
REAE ST 0B SRS TS SR TS MIE LR
RERICR WL Brr AR BRI B B A 2T
B BRI N R R A B R R AR TE R
o BB A FEAS S B2 A H R FH TSRS
= ZESUE CT R Ab 2, B F AL 7, et el
AL AR R AR GO R S IR A R
IR B2, L 5 16 i/ A A A SR AR
RS AR B AME R SR R T U SME — 2, i
AR BEIME K b RS AR, 2010
SETFUR AR BRI S 7 W R _E 1 R A AR B
o HE B LR Al B B R 52 A At , (H 5 P i
R B A T B R B AMRHEOR R

ARG RS O RARFEAE WA IR EAME, T
2t AN [ R B RS 5 L o ASBIF SR 43 AT T
IO AR 5 | 5T XA B B T8 2 s g Al
B A BT R A 22 5] 9 ] R R IUIAT A A
SUETHEA T RIS B BB A2 3 9 il
BETAEL6MI240AK 1L, g L4 X
EX e Sy (Il

BREHE

RN

W 2016 4F 1 H 2 2018 4F 2 F il K2t g
T 15 B 11 st v MR AR AR T 8 — AN R EE e 1 i
R 18 BRI FHEC A B A B 552 J 8 11 s I
WA, R 5 1041 4 8 6], A 18 ~ 62 % ¢

1 G ARRHE TR0 T BetE VIR A I B Sl
HRRE  RFIRAGRR A BTG C R

2. HERRARE « f A HAh 52 G0 B PR AN RETM 2
FARIGIT AR ASGRIR T AR KR

18 171 £ 35 1 — 175 100 ARV DR ek UL 1, kAt
A5 Urken 23 20E (1) .

Yy

AR 20 955 191 259 2% FH 2 [ Ormeo 1E B S HUET , BUA%
HEAR 1.4 mm, K 8.0 mm M E T H., Hobt 5t HA7
SRE Ty P T ol B e e AR B, A AR M e



20 AR 15 B2 BF T 2% (TR 2021 4E 2 A %65 15455 1 ] Chin J Stomatol Res(Electronic Edition) February 2021, Vol.15, No.l

R 18 AR R i A Y — P L B PR )
P SIS T AR BRI (Urken 472875 ) BB T F5IETAA
1 XU o i BS" JHEE LR J
2 BT RN R B e RB JHEE LR T
3 EAAM T RROAR A S e RB JHEE LR V
4 PO T AR BRC JHEE LR T
5 BN G5 i ges S"BR JHEE LR V
6 PN R i ges SB JHEE LR J
7 PR G IR LT Ak BRC JHEE LR ¥
8 BAA T AR 2 AR RB JHEE LR o) T 6 2 T, L5 1
9 U 62 R BSB JHEE LR ¥
10 AT AR 2 AR BR TFEs g XU T 8545 1 5
11 BAA T AR 2 AR CBR JHEE LR XU T 8545 1 5
12 LA Aok A 240 L BSB THE LI X
13 EAA T AR 2 AR RBS JHEE LR fam) - 4% 2
14 BAA T AR 2 AR BRC JHEE LR XU 6545 1 05
15 XU R RS 40 A IR BS" JHEE LR Zefl 1 R4S 2
16 AT RS 2 A PR 9 RBS" JHEE LR ) - & 2 50T 650 10
17 BT R0 B JHEE LR XU T 6545 1 95
18 AR T PSR 5 R RBS" JHEE LR g 1 45 2 5

#:C:Condyle; R: Ramus; B: Body;S: Symphysis; S": The hemisymphysis

HgH
s"S

1 FAE B B Urken 4328 R 2 &
B:Body;S: Symphysis;S": The hemisymphysis

C:Condyle; R: Ramus;

= ik

1. AR HTAL 3 B R AT 600 1A 0 A BB X = 4
CT $##i (Definition AS 64 HE 128 JZI2JE CT, P41 ¥,
), ARG 5 40 DICOM % 2k, Z1 586
#5, 0FH MIMICS 3R A5 B — 4 i i adt , 01 FH AR
SOEEREBII T g = W TR = B 2 NI N T E S |
APy gy RAFRY b R A &R, A K
PRI F AR BT, AL FE #CE 5 B A DU R /M7
P DRI 3 SN I | R XA DX
S5 BRI AR BB R i A OGRS B BB L
(ProJet MJP 3600W , 3D System, 3% [# ) , fTEI 1 75 &
SEEARRRIE ) F AR SR, R4 Bl

(LA AR - SRR DR IR E B YT
AR (1E12), X2 AR T8 T TR T B AE K
ORI T &R B Bt UIBR R R 55

B2 T B UIBRA T LR I T Ui 2 RS AR AR TR
TR A AR AR A B T U R S A C 2 i
HIBIZ- S

2. FARIT M AERE 2 BRI B UIT B
B R ML AL, R ZOIBRAY N &, 3% R
BBETT AR ALBCE T 800 A, IR AR T Al
B AR () S R R DT BRo 2E R A R (1 3A) 5
AR R ) 5 0 AP0 M 0k S R,
i 125 040 JHE s o S I B S E ARO[ 7 L AR
B S A B (MR HE B R A T 20O (161 3B) R IE
SE A R AR A 2 A0 SR AL , A oA (o
Az R S ) T A AR A JHE B AR A, AR A
JHE R 1007 5 SR AL ) 5, SR P I N AR TR A



PP T B AAF 5T 2 i TR 2021 4F 2 A5 15855 1] Chin J Stomatol Res (Electronic Edition) , February 2021, Vol.15, No.l 21

B3 MHARRTET SARA B A0S 1 BT BR M LR R A A B RS AE T A A B S50 0 AR T BRI AL 508 5 B I A

RUE- AR TR U ]

F1, 430 T i Al o 2 5 B O () i e 1) Ak
FPAETIETREA WSS 95 181 10 P 2 5 | DAL IS AR
g SRR Bl A BEAS R (AN 1 R ) , R T LA
PUBIIRTT -

3. RJE AL B AR5 ARG B RS T I, 45
TR F AR PUEE B AR YTS5 ~ 7 d, 1)
B FRM SRR 2l RIS 5 3 RIT IR HIAR B
RN ST =25 W ol N Lo S = T 22 =35
DI SR IR A 1N AL B IR LK o S
H A KRN, RIS 2 AT 40 il i B2 A
Kty , RJE 1A AT TSRO NES 15T, KRG 1,671
RAMABERL, THEE LTI E LRGN,

4. FENEAG IR W B E ARG WA KA
AN (I BE I 5 A 4 0 1 T2 A SF 2 g
B, P A R AR T EMENE, EE SRR
BTG, WS A S S DL R T ok
FHE TR ZIE A

IS W =Y S TN

K SPSS 25.0 Ge T8 % Bt b A7 Ge 12 ik
B, AW ITRAF R OR TR, RS ARSL
INTF 40, R Fisher B YA R 322 43 BT 25 A s 1] 775
SR T AR IR A e RANER B B, P <
0.05 h2EFAZIE L.

# R

18 147 £ 2 AR v 1 9 A8 9 L 5 R i S AR 2 45 2R
— 5, B A ARG, A A TR R E 2 AR
A S0 T W E R, R SR X R DR s 4 1 9% fil
(El 4), B3 T AME AT FR , SME 5, Horp [H
IR A2 55T I R 42 5 | A9 9 191 R 2 v, 2 491)
(22.22%) e (R 12 ~ 14 ) WEE R R IEH (K
5),751(77.78% ) s Bt ) A7 A6 AN [ B B8 I o 4 f
(EI6A) ;9 IR I AZE 51 5T i T, 3411(33.33%)
HBE A& R RIEH , 6 11 (66.67% ) 7778 A [l 2 i

M SR A, AT A ) A ] 22 5 2 5 R L
] 22 5| 20 BB 2 th B 5 O R U A 22 A B
ZF TG E L (P=1.00),

RIG1MHEL, FARFEMMEAZ G519 4
B M)A G | [, AT TN Bl SR I , %
BRAEW BRE, RE 1A Z2rPRER O W
#Zol 5T, RIF6. 12N HREZRAE LR FFRE
(Kl 6B) , oI 284k R IR WIHE A ZE S 5T E RS
AN AL 21(22.22% ) 5 KR R IEH , 711(77.78% )
BEYARIBRERAGXAZANR, 6,12 HE 20
WL ARE . gk 2 s, RIS 1.6 A1 124 A RIS
ANZEGVET IR (R] 22 5 | 241 2B B R s B i
BREAR, A RXR RIS, kR
B AE LI ETHEE ARG 1.6 F 120 A HE &
K BRI F 129 77.78% , A [V AR A AT ] 22 5|
BT BB WA 00 RAME R AR I & T A A A
WiE) A2 5 5T IF R e A2 5 | 4 B, 2 A gt
=X (P=0.002),

K2 I8GIFAUE T BEUIBR P B R AR BN

ANRAEH (%) ]

415 BiEe 2)H 1A 61™A  121A
TEAZERIETA 9 7(77.78) 0 0 0
KMAEGIETH 9 6(66.67) 7(77.78) 7(77.78) 7(77.78)
P{E 1.00 0.002 0.002 0.002

Wit

DR T AR AR R ) 1 52 R A — L LIRS 1
AT T AN I U S 4 Tl R, S I A AR 1 | LA
PCHEE LB 0 LA L2 i 4 A B B LB 52T
BRAG 175 IR AR PR _L S 24T, BE 2 s B AR
Jr A DI RE RSN 2, 3 v J LR A7 i, {EA))
FAAEVFZ2 (R oA T e e A v 2 A
Mo W5 T YRR B FR LA o ITAF SR ARSI



B

22 hAen

AR 2 R R 2021 4F 2 A 55 15445 1] Chin J Stomatol Res (Electronic Edition) , February 2021, Vol.15, No.1

B4 FARRPEAZESIEREARE 220 mER  BS
A OAARAGBEEAT2E  Be6 T RFEMIMAZ I FWISU 25 B E ARG S KRR ARG 28, ZE M o R4 ;
B: ARG 6DH  WE KR RAF

BUREEE T LR E M, X — H AR %O
LU A OCRMKE Y A H A T IE R A B
TUCEH R FIine g AAE e, F
AR T A A AR 22 ST A, T R T R A gt 114
i, T Bk = B S AR, WEH B TE Rt A7 A7
TEARKHERE , W 5 B E IME B I B S B e R R
Blo JLARR, B bl B ANRHE AR (R R R, N
TR I ) A ) S R T R A BRSO
2010 - FF U, AR T4 1 IR Hh A Fis (s
AR AR B AR i A5 A HE B LR B8 2T i
R 7RG R DS R B, R R A e R
5 B R R0 VIR R B M Y R AR P A 4
PRI TS B R R T A A
AR Y R A (AR JE BE A S hk
WA SEH . R, A TR A2 F Sk 30 T A, DAl
LB AR, SEER A Y R B, B R A
PR, BE ARG TS A RRE &4 W,
O3 HT 25 R ARG WL B0 ) S B AR AR B
]2 5| i 2 BRI IR & R, N i ]
Lep L AR AT JCIR R A2 51 4T, RS 2 J& H B
WA e ZR AN K1 9153501k 77.789% (TR A A 42 5 |
ET4) .66.67% (R EIALAZE G 5T4]) , Wi Bl
B RANE LB AT WA 5 B X 5 2
HEEARSE 1A UL AR R A 22 51 4T 15
MmiE G HEE AR RS RRAANR, W
B R FZ KIS, WA PR R A 42 51 4T 4

R DIBR AR WU AR i AT AR A A 5 | BT e 5 56

B A R RAMER A28 77.78% , I 4H
WBIAR G 14 H UL LA ARER ARG I 2 5
(P=0.002), #&/R, T alif i B8 5 s 50
PEATRR B 22 5 | I 4ERE 1A F iR R TR 5 B
ARAMKE . AAKRFAHAES ETHARGE
ZEF (1.6 R 124 H ) WA C R IEH 1Y 2 61 835, 4
BB L N U, AR R &
WL, ARG LA ZE 5 2 m /N , BE AR R ARG A
KRBT, HBEAR G BEAERF IEH R Ao (HXF
FA A B LR 2 3 A A B, 3R A R
Ja 5 R A ZE L, XTI 2 A AT L2 ] A ]
FELIETHIA . Wil ET 4 5] TR T MEEA L e
BB Lk R B S REME L R B AR AT T, REXT AR
JE LA B Brar 5, BPEEAR 5 B A X R A,
WA A A S|, AR SRR R E RIS LR,
FRIIRER AR A, A2 51 5T H hnE A A
B (S E ) BAE R, O R T o B s A&
B 5 Jepimiml gz 5], 225 | ETAMREE T Vi 8
X BB T TR B 1 i B 4 ) A5 JC B 5
M), BRI PR R R T RE R AR

F 2 5 ET AT a0 ] 22 5| B Ry 3 22 51 ) 1) %
Jiix, Al 2 AaEs], JiE e R T AR E KA
B e . WA A ST I 75 T AR AR I 2
o, WA, R ERE ARG EIINE LR AL FR
(IR A 2 B FE AR RS ML B ARSI B A, 225 T A
[ 22 5 | B o v & I AR e A R IMPE T X



rPAE T BE 2T 2 s (R T W) 2021 4F 2 A 45 1548565 1] Chin J Stomatol Res(Electronic Edition ), February 2021, Vol.15, No.1 23

FAE B 5 R B X R/ M 22 R 2 S B e 3%
AL, B Al SR A ) A2 5 K e R R AN B Y
Ko BT SR8 2 EH R R H ARG R KR IKE
AR , A A ] 2% 5 | = 2R A B 1R o

L5 LA ARV R S s e 2
IR A3 B SR AR S & A S5 710 a5 ) 42 5
Je— ] BRI, BEAT AR T A0 A 7%
AR B HE W R AR AR KUK , 48 e S AR AR
I ST Wl S AR T A5G 1Y 2R ALY T RE , O () 1
() — A PR SR AL AR, (AR R 24
PSS B RS E ATEAER] 45 vh 5

2 % X #t

[1] Largo RD, Garvey PB. Updates in Head and Neck Reconstruction
[J]. Plast Reconstr Surg, 2018, 141(2) : 271e-285¢. DOI: 10.
1097/PRS.0000000000004070.

[2] Eser C, Gencel E, Kesiktas E, et al. Outcomes of Anatomic
Reconstruction of Gunshot-Inflicted Lower Face Defects by Free
Osteoseptocutaneous Fibula Flap and Expanded or Nonexpanded
Temporal Scalp Flap Combination in Males[J]. J Craniofac Surg,
2016,27(5) :1139-1142. DOI: 10.1097/SCS.0000000000002688.

[3] LouC, Yang X, Hu L, et al. Oromandibular reconstruction using
microvascularized bone flap: report of 1038 cases from a single
institution [ J]. Int J Oral Maxillofac Surg, 2019, 48 (8) : 1001 -
1008. DOI:10.1016/}.ijom.2019.02.017.

[4] Man QW, Jia J, Liu K, et al. Secondary reconstruction for man-
dibular osteoradionecrosis defect with fibula osteomyocutaneous
flap flowthrough from radial forearm flap using stereolithographic
3 - dimensional printing modeling technology [J]. J Craniofac
Surg, 2015,26(2) : €190-e193. DOI: 10.1097/SCS.0000000000
001456.

[5] LiH, Tan MDM, Alexander S, et al. Comparative osteoradione-
crosis rates in bony reconstructions for head and neck malignancy
[J]. J Plast Reconstr Aesthet Surg, 2019, 72(9) : 1478-1483.
DOI:10.1016/j.bjps.2019.04.017.

[6] Hou JS, Chen M, Pan CB, et al. Application of CAD/CAM -
assisted technique with surgical treatment in reconstruction of the
mandible[J]. J Craniomaxillofac Surg, 2012,40(8) : e432-¢437.
DOI:10.1016/.jems.2012.02.022.

[7]  Chang EI, Jenkins MP, Patel SA, et al. Long-Term Operative
Outcomes of Preoperative Computed Tomography-Guided Virtual
Surgical Planning for Osteocutaneous Free Flap Mandible
Reconstruction[ ] ]. Plast Reconstr Surg, 2016, 137(2):619-623.
DOI:10.1097/01.prs.0000475796.61855.a7.

[8] Urken ML, Buchbinder D, Weinberg H, et al. Functional
evaluation following microvascular oromandibular reconstruction

of the oral cancer patient: a comparative study of reconstructed

[10]

(11]

[12]

and nonreconstructed patients[J]. Laryngoscope, 1991,101(9):
935-950. DOI: 10.1288/00005537-199109000-00004.
Dean NR, Wax MK, Virgin FW, et al. Free flap reconstruction
of lateral mandibular defects: indications and outcomes [J].
Otolaryngol Head Neck Surg, 2012, 146(4) : 547-552. DOI: 10.
1177/0194599811430897.
Kuo YR, Shih HS, Chen CC, et al. Free fibula osteocutaneous
flap with soleus muscle as a chimeric flap for reconstructing
mandibular segmental defect after oral cancer ablation [J]. Ann
Plast Surg, 2010, 64 (6) : 738-742. DOI: 10.1097/SAP.0b013e
3181a72(62.
Shroff SS, Nair SC, Shah A, et al. Versatility of Fibula Free
Flap in Reconstruction of Facial Defects: A Center Study[J]. ]
Maxillofac Oral Surg, 2017, 16 (1) : 101 -107. DOI: 10.1007/
$12663-016-0930-6.
Seikaly H, Idris S, Chuka R, et al. The Alberta Reconstructive
Technique: An Occlusion - Driven and Digitally Based Jaw
Reconstruction [ ] ]. Laryngoscope, 2019, 129 Suppl 4: S1-S14.
DOI:10.1002/1ary.28064.
Zhang L, Ding Q, Liu C, et al. Survival, Function, and
Complications of Oral Implants Placed in Bone Flaps in Jaw
Rehabilitation: A Systematic Review [J]. Int J Prosthodont,
2016,29(2):115-125. DOI: 10.11607/ijp.4402.
Leiggener C, Messo E, Thor A, et al. A selective laser sintering
guide for transferring a virtual plan to real time surgery in
composite mandibular reconstruction with free fibula osseous flaps
[J]. Int J Oral Maxillofac Surg, 2009, 38(2) : 187-192. DOI:
10.1016/j.5jom.2008.11.026.
FR A R AF. R T AR D A9 i AR LB e T
T ATUERE O (). o R R SRR 2016, 22
(3):220-224. DO1:10.11798/j.issn.1007-1520.201603011.
Liu XJ, Gui L, Mao C, et al. Applying computer techniques in
maxillofacial reconstruction using a fibula flap: A messenger and
an evaluation method [J]. J Craniofac Surg, 2009,20(2) : 372-
377. DOI:10.1097/SCS.0b013e31819h9443.
WO, [mITE RS | S5, e SR S AT A 5 | BT RO A
JHE-15 FREAE 52 R AR st g R [0, b B A2 il AR 2%
&, 2013,27(3):292-294. DOI:10.7507/1002-1892.20130067.
Sinno S, Rodriguez ED. Nuances and Pearls of the Free Fibula
Osteoseptocutaneous Flap for Reconstruction of a High - Energy
Ballistic Injury Mandible Defect[J]. Plast Reconstr Surg, 2016,
137(1):280-284. DOI: 10.1097/PRS.0000000000001899.
West GH, Griggs JA, Chandran R, et al. Treatment outcomes
with the use of maxillomandibular fixation screws in the
management of mandible fractures [J]. J Oral Maxillofac Surg,
2014,72(1):112-120. DOI: 10.1016/j.joms.2013.08.001.

(i H :2020-12-09)

(A SC % 4 - T18)



