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RESEARCH PROJECT:

CMRP Project (From December 2005 to September 2007)

Title:
FI* BrE AR ER AP TR LG BEZFAT
Assessment of the mechanisms of mandibular trauma using model analysis

Mandible fractures are the most common disabling injuries among the facial trauma. Clinical
observation found that the usual sites of the mandible fractures are subcondyle region, mandibular
angle, parasymphsis, mandibular body, alveolar process, ascending ramus and coronoid process. In
traumatic biomechanical analysis, traumatic injuries typically result from an impact force by a hard
object. Such impact forces are, in general of short duration (1-20ms) and most probably give rise to
a vibrational response, superimposed on rigid body motion of the impact tissue. Since dynamic
response analysis is an important basis for analyzing the mechanism of trauma, to evaluate the
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possibility for vibrational assessment of mandible, in this study proposal, resonance frequency(RF),
obtained from in vitro tests and finite element method, are carried out to be a parameter for assessing
the relationship between dynamic behavior of mandible and mandible fractures. Furthermore, the
effects of various muscles on the vibrational characteristics of mandible, and their roles play in the
mechanism of oral-facial trauma are also investigated. In this proposal, to test the mode shape and
vibrational frequencies, seven positions based on the anatomy of mandible are choose for modal
testing. Although the muscles were not including, results of our preliminary studies showed
correlations could be found between the usual fracture sites of mandibles and its vibrational mode
shapes. The middle area of mandible body is probably a nodal position where bone fracture is less
likely to happen. On the contrary, the greatest amplitude was found at the parasymphysis of the
mandible and the subcondyle region where bone fracture are prone to occur. These preliminary
results showed that the application of dynamic vibration analysis to mandibotrauma is feasible.
Therefore, In this study proposal, we re-design and expand our experiments to investigate the effect
of each muscle on the mandibotrauma. To achieve the goal, in vitro modal testing experiments along
with finite element method were design. The results of this study will provide a more insight into the
mechanism of mandibotrauma, and will become a useful reference for future advanced experiments.

CMRP Project (From January 2008 to December 2009)

Title:
FFAR T2 A2 A ER = E e il g 6 ans ~ FEfs e e b

Finite element anaIyS|s of the effects of vertical alveolar bone defects on tooth stability

To assess the Influence of various simulated types and degrees of alveolar bony defects on tooth mobility, 3-D
finite element models of the human maxillary central incisor, canine and first molar were established. To
simulated periodontal attachment loss, the bone elements of these models were deleted between 3mm to 10mm
in Imm decrements from cementum-enamel junction (CEJ). Resonance frequency values (RFV) of simulated
one-side, two-side and three-side bony defects were calculated for comparison and discussion. Our results
showed that RFV of teeth was closely related to their surrounding bone level. When the horizontal bone loss
was simulated, the RFV of the teeth demonstrated liner relationships with their attachment level. On the other
hand, when the vertical bony defect was simulated using these three teeth models, different effects of
surrounding bone on the mobility of the teeth could be found.Our results of this proposal will provide the
evidences that alveolar bone play an important role in the mobile characteristics of tooth teeth. These findings
will suggest that vibration analysis method could be a useful, auxiliary clinical tool in diagnosing of periodontal
attachment loss.

CMRP Project (2017 [ &R {:, 2019 4 FHZ IR & 2 CMRP)

Title:
FIHBIRITTR AT AR B LB - S S Fr=lE e e NP S &

1921 4F > Grunewald $5H > EEAYNEFILIE FEY 7 R R EIALE - %ﬁﬁﬂf’ﬁﬁﬁﬁ% Tk N FEL
FOVEE 2 P8 (Grunewald, 1921)  De Brul K Sicher Wi/ 22 gt » & TSHMETIROIDLU R FiZEH#HE)
Bf o SNENLZEH G EEEREE S — AN - IR AE T ZEE) - Wl S HEH g S 4An TS
(symphisis) > 3l H g4 5 - iER NSRIR T EE 2D (De Brul & Sicher,1954) » R EFTFZEE S
b —IHS > BT E RN NE S -
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Regli B Kelly 75 [FIF2 EHY5R CEBRFENHUSEAY » WAE SEESIMERS F ARG (occlusal templates) KM
fiET (micrometer) HI & NEHEE 2 810 » &ERBHIE PHE—/NHEEE - HEEE(ES 0.03mm
MAE TEESE KR E&EE » Rl & 0.09mm (Regli & Kelly,1967) °
WHEFFZ W BAFEREOFRERN - HNVIEES 2 HEE R R A S8 EsHs - > N
HEEEFHIE NS LR - AT U HIEESRZEN THE L - Wit BRNERZ 2
FHERR RS AT NS B > HI&E T SHE YA S BV EE B2k (Osborne & Tomlin,1964; Goodkind &
Heringlake,1973; De Marco & Paine,1974; Gates & Nicholls ,1981) » {H A sm-EW—FE @ fE#/E F R 5 {E A
Sy KGR
BT AT B EE - e S Balt - B SERERMERYJTE KBS &R E
It SEEREEE A LA R o £ NROR UESIES - £ THAEENEEE(LE - HENBEH
BEAEEE EEMFRMmMA 0.02mm ~ 0.8mm 2 N[E#H 4 » (McDowell & Regli, 1961; Osborne &
Tomlin,1964; Regli & Kelly,1967; Burch & Borchers,1970; Bowman,1973; Goodkind & Heringlake,1973; De
Marco & Paine,1974; Gates & Nicholls ,1981) - 1976 4 Fishman F|F N [EAIRERY[E E BB Y) - HETEE
YIRS TEHNGETE BV - st > B TSFTA S8 - H— B S S NEEYELS 2 1% - AIDI#
SRR N 4ERFR D R ARAY 48.7% o T HAMERIAVEIEY) > #EIRRER D N SRNGERIIRE] - (2
ESE R WA FAHYIREE(Fishman,1976) -

FEPRAET IR » 2ELIAWN T8 AR N 5H2 O 1Y AR (Marcus et al., 1996) > [TI{E&EMEREHRE -
Bl R OFREEE - HTSHEOZREH SR - HBDIREEE ~ BEMAE  DRZFT LAIREE - TH
HIN TS B ERIARE A - B A BCE -AIRTREZE 4 (Redford et al.,1996) -

ANEERES  FRHERCHARZE Z0E2 > I HIERN I REEREHE L o B N5 DI
B A EEEEE RS TR E =78 & =(FE i (implant-stabilized overdenture) » EG2AE #S S FF 20 E E F# (implant-
supported fixed partial denture) - BEZAEAEFEE A EFE - seSy KB B AV ENE » $RHE 58
o AR KAVE B Mericske-Stern,1994) - {H2 » HNEEAE&H S EHERAN—HE - E5HEY
BRI - HASRE A A aghR st ~ME - BAERRRERES - EEE e A E R EREE
FE TR B H A% (Walton & MacEntee ,1994) » [Rltt > DB RS S FF UG E e AR T SRAVINRE - HIE
HRiT# RS 2 B2 169 1520 (Misch,2005)

Branmark 7E3¢5 1T T SRR SAME T 2 HEASEE YIS - LR NS H&CFL( mental foramen ) FifEFEIUZE] 7S
T TERS - 6% )7 i M O REE AR > el Ry IEAERGET - IRFA BN G fE T SHAE BN S T SR
HIRRH - (E2 > INEZEfEH - B OBRER Z 3Gt SiEiRIntERE < 18K - RIS pAE e & E A
R SRR R 2 BB T EE (Halg et al.,2008; ) » EEE RS I #{E( Shackleton et al., 1994) » H LW
BRIV e A PR > HAEZERE /N o It AEERY - NERES R T EE R
£ W HHEBNEES » BRRE 75 E(Zarb & Schmitt, 1995) -

BRSSP EEERE - LB S EEEEYINE R sy - Qe S Bla Om I E RS 550
{E (Miyamoto et al., 2003) - (Rt NS4 CIEAS SCFFEE AR HEEYEGT » WAREEENEE - H
B35 TR ISR Y 0 Ry 2o (M B - HASEREST o i I B VR A S < SR I FE T > AT ek DAE AR Y R L
#(Fishman,1990; Paez et al.,2003 ) - {H B Al & VGRS IE SR - NERGETIVEEY) - HERERD)
FHPE - REY 2 BORIERSF L EBEE - RS SR UEE RN TSP B2 - WWHASAEDL
ANENEEYEET » FREE NEPENIRG] > I HiE A~ RIVEIEFRER » BURARK AT RE S A0
IiE > DAKEEIR FREEEAEE -

CMRP Project (20192 H H5E » 2B )
Bl BE R 2 B IR E & 1F
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H 201851 A G 4A BB 17 5 HA A2 T B B2 b 2/ BA i foe £ & /F LAImplant complication £y 3 B
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