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HZERERL (EX) Astudy on development of functional diagnosis of Temporomandibular
joint by 3.0T pseudodynamic magnetic resonance imaging.
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WFZeR B o2 (Fn3T) : 3. 0T pseudodynamic MRI %12 & 5. Cd (F2EEE) . Da (B HARATR)
Dp (BAEN FIAR #4 i) O IEBNFLHR /X & — o L IEBREE & — D | FABET O MR & R BE D HEFT
FREEZ B &M Uiz, [BIHEME - FERIE MBI &R F AR 7 ImAL e B & I I O 5 0 %E 7L & v 9 T B
HORE S 2 AL I SR BB S Z — U A B 5 M2 L7=, Da, Dp OEE - COFRBIEE DR . B
& o BEREENC 9 5 TRHEEDOALE., Dp OFERED B O EF DB L NZEEEF O & o ERNZH H T
Holz, WELLVR—T 4 7 AT L (SR) ZHWHBURONT & A ZHEE 2 LA AhE
Tar B a—2XELW L AT A CAD) 13T A =T R REER_RA DT Ry =TI D
Tz, SR-CAD > AT A% 3. 0TMRIZIGH L= & 2 A, B2 . MARIFALICEES LT, 100%
DBWREE NS T,

WFZER S OMEEE (JE30) : Trajectory and velocity patterns based on 3.0 T pseudodynamic MRI
identified the affected side and determined the extent of morbidity in the Cd as well as
the Da and Dp. The typical abnormal movement pattern of discs with anterior displacement
(with and without reduction) and pathological structural changes of the articular disc
(such as adhesion and perforation) could be identified. Grading of Da and Dp obscurity
based on how well the areas were defined in the images, identifying the condylar positions
in relation to the glenoid fossa and articular eminences, and observing the changes in
Dp contour types at opening were useful for diagnosing TMJ abnormalities. Results

obtained by SR-CAD system were superior to results obtained by the Naive Bayes system and
the Bayesian network system. In cases of 3.0T TMJ MRI, bone changes and disc displacement

were diagnosed with efficiency of 100%.
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Superior

Anterior
Posterior

Inferior

1 FHHA Cd Da Dp Em (5MRH)
2 BIEIMAR ORI (Da) &4 (Dp)
ITERAE L . 2hEhn T BEBEICaEL (K
2. X3) . DpDOREE 3R /HE L 7= (K
4), ThoD7TEREE 30%E, S 5183.0-T
pseudodynamic MRI |2k 2 ZERIEESE) & D

B 4 bl U7,

Grade 0: Unobscured deformed
contour

Grade 1: Obscured
contour

Grade 2: Unobscured contour
is boundary between
immobile and mobile
area of anterior band

Step 0 Step1

Grade 3: Obscured branching
contour

Grade 4: Unobscured branching
contour

Grade 5: Unobscured curved
contour

Grade 6: Unobscured expanded
contour

X2 DadDikplE D4y%E

Grade 0: Unobscured deformed
contour

Grade 1: Obscured contour
Border between Dp and
Posterior Attachment
is obscure

Grade 2: Unobscured
contour

Grade 3: Unobscured bilaminar
structure is recognized

Grade 4: Unobscured bowtie
configuration

Grade 5: Unobscured TPA

Grade 6: Unobscured TPA and CPA

B3  DpDakiIE DI

Concave (C-type) Flat (F-type) Convex (V-type)

K4 DpDEREDSyHE

323 BFZEst 4213 20084F 2 SR ER 1. STMRKR
HEIT - T2 13SEFI D BFHE O M L AR — KT
bn, AREH/ETRRHMINTZEHR L R— FD
it . & 2 Wi ZRDC/TMD  (Research Diagnostic
Criteria for Temporo Mandibular Disorders)
ICHEHL L C, 7' v 212, ~y X =%t
J. bbb, MEkLzGFE2) (M5,
6),
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Variables Instances

ZHE UT-MRAT R & 2

BN
2405

Age(y)
Sex Male, female
Findings
Bone changes
Structure
Condyle
9. Surface erosion
7. Subcortical sclerosis

Present, not present
Present, not present

6. Flattening Present,not presert
10. Osteophyte Present, not present
16. Deformity Present, not present

1. Generalized sclerosis
8. Subcortical cyst

14. Loss ofhone densty
28. Condylar edema

Fossa

21. Surface erosion

20. Subcortical sclerosis
17 Flattening

19. Posterior slope ofeminence
18. Shallowfossa

Joint Space

12. Loose joint body

14. Bony ankylosis
33.Single or

38

Present, notpresent
Present, not present
Present, not present
Present, not present

Present, not present
Present,not present
Present, not present
Normal, gentle steep

Present, not present
Present,not presert

Present, not present
Contour
Mandible
13. Concavity
1. Condylar hyperplasia

Present,not present

5. Condylar hypoplasia
22, Condylar necklength
23. Mandibular ramus length
24 Mandibular angle notch
Discdisplacement
Pasterior-anterior

Normal, shott, long

Present, not present

Normal, shallow, deep

<20,20-40, 41-60,61-80, 80<

Anterior-posterior, lateral-medial total
Anterior-posterior, lateral-medial, total

Normal, short,thinandlong,

Normal, with reduction, without reduction, ot visible, no data

Biconcave, biconvex, eventhickness, defonmed,

falded, thickening o fposteriorband, obscure,

31. Direction Normal, anterior, posterior

29, Portion Normal, partial total

30.Degree Normal, slight, severs
Reduction

34. Type

35. Portion Normal, partial total
Medial-lateral

41 Direction Normal, lateral, medial

39, Portion Normal, partial total

40.Dearee Normal, slight, severe
Articular discform 32

not viskle, others

Joint Space

48. Joint effusion (Portion)
43, Joint effusion (Degree)
Interrelation ofCondyle and F ossa
37. Condylar translation*
25.Bony space’
Diagnosis
Bone changes Normal,

Normal, slight, frank

12,3
123,45

Normal, upper, lower, upper andlower

Articular D o

. ° 3
Normal, ADDwR, ADDWOR, Lat, ADDWR +Lat, ADDwoR +Lat

Class1
class 2= apex

freatie Concenticposion ithnomaljint space, less2= c:.ncemncpusi.unw1hueaeesedmmspaee

class3=

ADDWR ADD\M)R
Lat: Lateral Disc Displacement

TLenTa > Right T

o

( 1.Sagittal PDI
Closed
1)Bone Structure -
2)Bone Contour |
3)BonySpace |-
4)Bone Marrow~ "

1.SaggitalPDl )
Closed
5)Disc ;

2.Sagittal PDI

Opened
_ 1)Disc
2)Posterior

—/3.Coronal PDI
Closed

1)Disc
4 Sagittal T2WI

Closed

1)Joint Space

. With Splint
1)Disc

K5 #EEbLAR— R~ (BT R AT )

e _ T >

( 1.Bone Change
2.DiscDisplacement
3.Joint Effusion

4.Disc Form

5.Posterior Attachment *
6.Bone Marrow
\7.Splint

[ SR contents with
Tree Structure
(Name and value)
Nesting and
Documentmacro
(Documented

Database)

Easy to retrieve
| by keyword from
database

K6 fMEkLAR—F (2

\__Attachment

—'5.Sagittal PDI

| 2)Joint Space

HENFHT & A AEH A MR D,
2k & FIARwAL 2 Ll L7z, 7%’»—7/\4 x
BERS VDT oy NU—TEB T2, &
52, 2007 AR HEBAR 1. 5TMR A & 1T - 72
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4. HFFERR

BF321  3.0T pseudodynamic MRI JEIZ
Cd, Da, Dp @ 3FIHDEEGBR /N7 — /(IZI
7) & TRHOERHE L — 2 (K 8) D
RA L MEICKDFHmIC LY, 3FEEOHRE
E’\J%%}?/W—-‘/%? L7z, 75%(12/16 PBEE)
IZBW T, pseudodynamic TMJ MBI A%
Th v, SR ORI &R O TR &
YA 1/7‘: (&3) . [BIEME - FEEITEMERS
i AR AT 5w AL < B & AR O A8 (B’ 9) <
ZA(®10) &S B IEZ (L DR
Y EER) Y — RIS T LT,

Trajectory Patterns

Type I : Relatively curved
Subtype I -a :downward trajectory at flap O to 1
Subtype I -b :upward trajectory at flap O to 1
TypeII : Relatively short and straight
Typell : Zigzag

Superior

=] -a(Cd)
- 1-b(Dp)

Anterior
Posterior

I (Cd)
—1I(Dp)

8 10 12 14 16 18 20

3

{mm}

X 7

Inferior

TEFEhELR S 2 — 2 DAy E

Velocity Patterns

Type 1: Chevron *0-1"flap:

shape with one peak initial step
Type2:U-shape  “1-2"flaps ;
with one trough early steps

Type3:Convexo  “2-3"flaps:
concaveshapewith  intermediate
1peakand 1 trough  steps

Typed:Convexo-  “3-4"flaps:

concaveshapewith late steps

atotal of 3 asperities

ofvelocity “4-5" flaps ;
final steps

Type 5: Without peak
or trough in velocity
andmove or stop
gradually

Type 6: Without peak
o trough in velocity
andbecomes
temporally stables

Type 7: Withoutpeak

or trough in velocity
and Stable

@JJET“/\& DL FE
TEEN R A — /@J:I:f.iix

8
TEB LT,

#3

Trajectory Patterns
Right | Lent

| Definition Explanation Jca pa op |
Cd and Da: Trajectory 1 - )and Velocity (14} a6 |

— Normal 1
Op: Trajectory( [ -5) and Velochy (1A or 24 o 34) 7|

Ca.Da, and Op: Trajectory |1 | snd Other Velochy 12 7 5 |

Ca.Da, and Op: Trajectory(l or 1) 25 s |

H




Disc Perforation

Right Trajectory Pattern Left

~-+-L-Cd

-#-L-Da

10 15 20 25

(Case 8)
K9 MiZELop
Disc Adhesion ADDwWR
Right Trajectory Pattern Left

8
~+=R-Cd 6 =-L-Cd
4
#-R-Da 5 -=-L-Da
5 10 15 20 25*R-Dp ~zo»15-1o§§ 5 101520 25 . pp

(Case 9)

K10 Mol

e 2 TFEASAMCASBEIETREEIICE LT
WEI AL DA Da OFBEDOE NS DL,
SAEAENERh O B e b DI % < FHREENLA
REARSH 2B 2 72 B DL 086 Dp ORI
DEWE OLE, FAREELETOEF e b D%
MoT- (5, F6), Dp DIFHE L BHER A
E DR X e o 73, FABAETEB) R AR
FTRAFIC BT, I OEEHIZ Dp DX
A FOEAETTEDONREN-T-, (RT)
Da, Dp O M4 b CTOMAIE ORI, B -
REEASE 395 THREHOALIE , Dp DB 1ikF
DOEALNFHBEAF O RF OEAICAH TH -
776
#5 FHHIEN N EIETEEEIRT% TO
Da, Dp®FkHIE O b

F 6 1EH & B EE) T ODp DRI O bl

TMJ Movement by
Pseudodynamic Analysis
Normal Abnormal
[Grade3(  Visible) 5 (62.5%) 4 (44.4%) 9
| Grade 3 (Not Visible) 3 (37.5%) 5 (55.6%) 8
8 (100 %) 9 (100 %) 17

Pearson chi-squared test:
significance probability (two-tailed) P = .457 > .05

TMJ Movement by
Pseudodynamic Analysis

™J
Average of Movemsnt Numbers Significance
6 Mann-  Wilcoxon
Obscurity of z probability
Gradi Peeudo: | iqyyy,. [WhitheyU: W two-tailed
reding dynamic ( )
Analysis |
Da Normal 6
Condylar 15 93 -1.992 .046*
Position0-2 | Abnormal | 12
Da Normal 6
Condylar 28 108 -0.785 .433
Position3-4 | Abnormal | 12
Dp Normal 8
Condylar 32 87 -0.714 475
Position0-2 | Abnormal | 10
Dp Normal 8
Condylar 21 76 -2.137 .033*
Position3-4 | Abnormal 10

*:P<.05

Normal Abnormal
"~ Graded (Visible) | 0 (0 %) 1(1.4%) | 1
Grade 5 (Visible) 4 (50.0%) 8 (88.9%) | 12
Grade 6 (Visible) 4 (50.0%) 0(0 %) | 4
8 (100 %) 9 (100%) | 17
Pearson chi-squared test : (TMJs)

significance probability (two-tailed) P = .043 < .05

KT IEF L R EE)TODpOEBRF Ol
DA HE

TMJ Movement by
Pseudodynamic
Analysis
Normal |[Abnormal

Changes in Dp Contour Types 1 6 7

No Change in Dp Contour Types 7 4 11

8 10 18
Pearson chi-squared test : (TMJs)

significance probability (two-tailed) P =.040< .05

wF3E 3

W&V R —T 4 TV AT A

(SR) % FW Tz B[BR b & ~ A AHEE & 1
BAEbEEIVE 2 —2 KEZW S 2T A
(CAD) T A —T R RELERA VT %
v T —=273EXD ERLTWTZ(RS),
SR-CAD V' AT L% 3. 0OT-MRICISH LI 2 A,
100% DZWHHEEN G Nz, (F9)

#8

3 D ek (2007-20084F)

True Negative

Single

Diagnosis Resirassion Naive Bayesian

+gBayes Bayes Network

Normal 0(0.00%) 3(0.51%) 0(0.00%)

Indeterminate 0(0.00%) 0(0.00%) 8(1.36%)

Bone | Osteoarthrosis 0(0.00%) 1(0.17%) 0(0.00%)
Change (Slight)

os'(es":v’:',‘;’s's 0(0.00%) 0(0.00%) 0(0.00%)

Total 0(0.00%) 4(0.68%) 8(1.36%)

Normal 0(0.00%) 0(0.00% 1(0.17%)

ADDWR 0(0.00%) 0(0.00% 0(0.00%)

ADDwoR 0(0.00%) 0(0.00% 0(0.00%)

Disc Lateral 0(0.00%) 0(0.00%) 1(0.17%)
Displace ADDwWR

minl aieral 0(0.00%) 0(0.00%) 0(0.00%)

fDLZ“"e‘::[ 0(0.00%) 0(0.00%) 0(0.00%)

~ Total 0(0.00%) 0(0.00%) 2(0.34%)

(138+157) Cases x 2 = 590TMJs (2007-2008)
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|Static MR Diagnosis by
Regression + Bayes

Clinical StaticMR
Findings Diagnosis
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