Yamaguchi

Uni versity Medical Association

WEEY $53% 1% 39H~45H, 20044

B &

39

BT F BRSO BT 51 5
MRIFEH {8 (panoramic image) DEFH

Pl &

WIETRZ B AR BN KA SR - AR 23 8RR 1 TH1 -1 (F755-8505)

Key words : - A (4, BESILRE{%, Panoramic image

#*

o

REBE O A R RBER E L K- TERIIZHRTDH
5%, BEFIBIBAE—VIMERHEREICE
JAEAROENZ R UTRAET 2B AR
BIIEELZBRBD 1 OTh s, TORBHHE
i  William Hey? 251803 EPIRE &\ 9) I35 % &
ALTEARBREICHT 2852 L5, Dz
DOBWERHBRBEOREITIIMBICED RV,
B OMLRFHROWEERIT) 72012, FHhilc
FABEBEOBE L ZORE L NHEICIERL THL
CENRETH S, POTRBRER - FTRICTHE
FAREEsEDN, REMEEEZEML Tl
hTw/e, BRIICIEMEICTERTICHRT S
VENDH 5 A, magnetic resonance imaging (MRI)
PERTHIEL ST, BIERRBEOR VM
BEIREAVONEZ LR, MRIIZX53H
AL L7z LAHMR I OFEEH T ICoh,
PHHELR b T,

" MR I Wi, #%spin echo B2 & A T15HAE,
T2, T 73 T20FARM R % v 72 JCIRIT K
OERBTICTITDRTB Y, ZOBRMEI I ITH
VERTER2Y, X, dohULoWHERELT
BLINSLDFEIZH LT, gradient echol: % Fl
L7 BalEs%2 HeC3D|EL T, 2hiC
INBONLF—7 23 LICEEOHNOERE H
BRI FELHESATVSEY, LaL, Th

SFRE164E 1 H19H Z 3

SIEFVFR S EMIOR 2 T 4 2 THRGHE % sk L
THY, MELREOBEATH L EARIIH L THE
PR AT A4 R X HWTBRIE LA RTERERR
WK WREDED D, HIHMIEAREAIZBNTE
AR, BHAHCEEHRIBEZLTWA:
DIHELHRBOREIRHETH I, THhIIE
M B AT AL 2BHOBATHY, ZORE
ZRRTAHETCMR I OEHMER S HIZEF
5. Thbb, MEIEVEARE D T CERISE
WIRRBICEHTEINIIZBHERIR LS.
MRIIZB1F % 3D scan, volume scanidift L CTHr
LVudDTREEZVY PEEN—-FI LT OREL L
DICHAFENEEE & ) RIS AN LEKRE
Lotz BRZHICBWTEREDHMICE G ERE
BE % 47 9 multiplanar reconstruction (MPR) #1i
3DA A=Y 5 —% Zworkstation FIZTHEHM, i
MECPPbOTHEEOHMICHBE TSV 7 by T
T ThHaHA, XIS THER LA 2P TIE19831C
Kaufman 69 $%Y 7 < FHIHMEIIH L TCT % fdT
LT, ZOHARZHEL TV ID00XRENTH 5.
MRIZ B TI319920DGay 5 (2 & 2 BN 3
LBMBHE ST,
ZITEHI3DEBT—F 2RI EHABRITH L
TMPRIZ X A curved cutZ iifT L CTHEAKRKDER
Wi THERL, Bifi» oM ETcER—X74
ZAZHH U Zzpanoramic imageZfER L7, AN
W % MR R X 9 4 A2 & 5 MRIEHEO S X

RERINATELT, FARBRBIHT 2

panoramic imageD KK EZRIZA S P TII R,

NI | -El ectronic Library Service



Yamaguchi University Medical Association

40 WAES #53% %15 (2004)

AT d=IN:T: 1.7mm slicelSTH B R
ARMARETER
NI EEARESND
B, P, RABOERRE

## R &ES5IZcurved cut #H4T

1 panoramic image ® FHER b

curved cut

HMENSRBETHR - RS R LICHBSh TN,

2 panoramic image

AW D H B IZcurved cut W THE®RL -
panoramic image®DF AW E ML, FAKRBEHIC
BIFALZMPROBERZHOLNCTEHILTH 5.

MR EFE

19994 7 A & 920034 5 A £ TORICINORZE
FEMTBEHIBEE X 02 0B Ek I RSB E I
M LTMRIZ HAT L, 51& i BMSEE 1T L </
HPIAT R % 13 72351350 2 W e & L7-. BE22
BI22M, #4315, KHE13M13ME, F4m
501 TH o 7z,

MRIIZSIEMENS#H: #Magnetom Vision 1.5 Tesla
EHA L7z, KR, SR 2 TIEABE, T2
IR THRIE L, panoramic imageiZitgradient
Echo#: T3 % 3 D-double echo steady state
(DESS) ZH 7=, ¥fB5MET1 (spin echoik)
BT TR 760, TE 20.0, SL 4.0, T2*
(gradient echo#) 12BVTid TR 660, TE 180,
FA 30, SL 40, DESSIZTR 268, TE 9.0, FA 40,
matrix 256 X256, FOV 200, SL 15T& Y, DESS
BT S 1 A%7- ) OFREIFIIEH455TH - 72,

banoramic image%® B H K ¥ % B2,
workstation BTl Z FFTH L, 2 HRAHBIBE

CICHIM S NS X ) IR E R L Ch e sf 0
v b&§ %, KRiCcurved cut modell THEHK EIZ
HisICH bR TEAROHE W, M, BEIIBNT
WE» O E TOZPREZRE SR L 9 ICcurved cut

MRI R W7, FAIRBTIZT
i~ % EH DK R
BHohi-,

B E SR TI3 A B - R E O AW IR
Wi (RHED) SRR E e (R EIZ 2B oK
R .

. R
3. fEF 1 (WREABR S0 Bt AK)

RBE

N\

R RITR (=2 B DKM

HREHHEEHOBTHISREST IHBE
&&gm:w«:mwﬁ;n&umwéh
= (%M,

4 panoramic image (GEBI1)

EANTBHE, HED LA TL7mm slicell T
MPR IZX M EHA G HEShS, (K1), PSR
It R 2 LI HE R D SARWT B Ol KM & Y MRIZ
@ sensitivity, specificity, accuracy Z R, D
JH ¥ Zpanoramic imageZMZ TR L, K72
sensitivity, specificity, accuracy % i UME L 7.
AR R Mink 5 % HVCgrade 3 Z IR L L
T L7, B2 N\OBEAREMEIZL - T
BEERTMAZ L ilifrans. £, &£PW
RO EBOKIEBETIEMcNemar test T47 - 72.

5 S

AU AR ISHE T, BIRIBRBIIAKTHIA S
B (BB RS/ L0 48), SMUEHK
BEFIZISMECTRPIIR 3 e, MEWTH 3 B, FRIRBTR
2, BSHIRET R 1R, N W 28, FBCR
FHABTH -7z, FERTHRZED LD o72dD
4B, AOHEE AT TR R 5 B, R TH
WG 2 B, IIBIRIBE T IR BT 1 ICER 0 Sz,

EIEPNTBVCTcurved cutll & Spanoramic image

NI | -El ectronic Library Service



Yamaguchi

Uni versity Medical Association

Panoramic imagelZ X 5 B3 H U8 0 2 ¥ 41

MRITCIESMU¥ BRI R T AR TH o=,

REIC TRREEOLLMAISEA
Wik MR NEREL .

20
®5 fEf2 SMICEAR lamxts A
B+ REE )

HeETAR I R B 4 & U B B~ R SR AEBE
EXBOHINBEEICITELTOELE
o :

B 6 panoramic image (GEF 2)

A% BN 72A, panoramic image Tk H RO
POBMECTHE AT AL A LCHB SR (B
2). TTHMEAR, SMIEARETAZRIIE Y
T, RFEFICOVTOFMELRT 5.
C[AERI 1] 505k, B, A, WP ARBEST
»5.
REIMRIDEARET, JRARKTIC THE ~REIOKT
WiElhaRo S, EESICSTHRE» S BREC» T
TOMERICRSATIZE, FgmHciE2Eo
WEsEd 5N (K 3). panoramic image Tid
i SEBOAEREIZD L LY, BEICBY
5 2RBONKEM AR I (H4).
GER 2] 14RO, §i+F8a a4 06
THbH. METORRE, EIREE TEEAREE
B S Np o o DSBERERIC THMIE A BRI
BHOBRA»RZD SNz (K5). panoramic
image TIXBHHOMAIBROBREET L LTHH
Ehiz EEOKRE, TREGCTHBARTH
o T2 E SRR IT 24 A3 panoramic imagell THiIH X h
72 (X6).

BSHRTH + SR OKEER

hEiCRBOBITMIMET DRMAE LR
RISKRI2ROMMELL THEEN -,
(%HD)

i~ @ BB THROBHRER

hREBICEMERRA Y ARERDT DL
IfitiEhtz, (%)

7 WA Opanoramic image

hifi ~RBOKEHR

AL EREMICA TORROEEEMRE,
SHTIEST~OHHOREERELS
BoHohtz, (%)

A

hifii ~ B TOKFER

hEiHS RIS/ T TORROBMEAR
HBHSNTz, (KE)

———p

R

S HHRI KB AR LY B R~ W AR
EERHIHBR@CEBLTLVED,

(&HD
8 AMA: A Dpanoramic image

AR AR 4sensitivity specificity accuracy
RRE, EREOH | 100% (15/15)] 95 (19/20) 97 (34/35)
AR KRN+ 100 (15/15) 95 (19/20) 97 (34/35)
panoramic image

SRR sensitivity specificity .accuracy
"R, RRFOH |86 (13/15) 95 (19/20) 91 (32/35)
TR, KR+ 93 (14/15) 95 (19/20) 94 (33/35)
panoramic image ~

®1 FAROBER

panoramic imagell DWW CTERKT S L, WHFAH
BIZBVTRERRITAR 2 RIRORE T & LTH
HEh, HREMH?1RAT4ACTHREBINA (W
7). BRI EA BN EATT 5 &) ICH
SNWHENORHFME AR E o7, S
EABICB O T HAPR 2B S B2
B2z Oh: (M8)., BEOREDADHMR
BREHoZTEHMEN, FH - KEMIZIZELT
WL TR S, BT OMBIIEIE
BIEHTH 5. ]

AR A BRI B TIIERE, XRE»o/6h
72Z W=, panoramic imageZMZ -ZHRITL D
\Zsensitivity 100% (15/15), specificity 95%
(19/20), accuracy 97% (34/35) L AEKDHRT
B oz, AMIEABICB W CTEEIREL, KRBT 5
D B Wi ¥ dsensitivity 86% (13/15), specificity

NI | -El ectronic Library Service



Yamaguchi

Uni versity Medical Association

42 INOE% #53% %1% (2004)

90%. (19/20), accuracy 91% (32/35) T - 7275,
panoramic imageZ M 2 5 & sensitivity 93%

(14/15), specificity 95% (19/20), accuracy 94%

(33/35) & sensitivity, accuracyiXlil kL7228, #t
AMFNICRABRZIRD O h o (E1).
TEARMT, JARBT I TRWF S ©ud'panoramic image
TR BT - 2P AT+ 8w a5 & 0
DIV A BRI R 1 T - 72, ,

£ 0=

MRIIZ & % A RKEHE DO BB 2> W T, Spiers
5" 315T Dintermediate weighted gradient echo
2 Tsensitivity, specificity, accuracy 3 XTI
100% & L, $7:R%&52 1 3D-FISP%AWT
sensitivity, specificity, accuracy2sPIl¥:H#IC
BVT2%, 90%, 91%, SHAIEAKTE7%, 95%,
85%L LTHY, MRRNEZERZHEL TV,
LA LBERICOVTIRERICE ) RRENDY,
HFELD IBWRETORKEE UCREME, A+
Y VMR EGERA L L EOWmE T, REOBKE
S&EHIFTWAS, Fisher 59 ZWNANC A4 H
W Dsensitivity ML & & % B iFfalse negativeHsh
MThoELTHY, FHEE LTHEHRIE, &
DA =T HER % EOFHEREREZ H T2,

—7%, sHRomELZHBEL, BRSS9 @R
B, RRWHSEBOHHOWBRE HHKTE S
MPRZHWTHME, SUEH ORI, 5, %5
BT AV PIBTIBHEToTRE, W¥EE
FOMBRAETH 2 FHABUTH L THERKZZ T4 R
KXW EBEVAMICIEREZRZIICCL, £XF
AABDOIDF—FHFENPENTE LT, EEITIE
FAET BITEIAHE S N WITREMEA KA L LT
BRENTWDE. TLbbERNIIZAT L XT 58,
BRI R 5 4 DB AUEWFRR & LTt &
NoH, BREPATLA AMICHELETHHE, dL

IEBRERAS R 5 A4 R U CERG RIE 8

ThI2HARIMABL L CHBIEL LD,
false negativet %2 %, ,
ZZTERIZIDF— 22+l T 572012
panoramic image ZEZ L7z, EHNL S Y MIC
XBHMPSBBNDOEHDOATL ALERE D,
panoramic image TR —ZX 54 XA Th by, =%

FOMBEAETHLEARICH L TIRELY 3DF—%
HEBS NG, feo THRRLZEH2 ML
panoramic imagell THIEMBHM IS L2k
9, ZhF Tsensitivity DM & ST 7244125
AW ORI, HEWERIZH L CTsensitivity D ) E A3
fFC& 5. '

De Smet 5™ (BT <787 1E 5 B O P A AR I
K Dsensitivity97% K OS82 A B D sensitivity
94%IZXf L, A+ BH3 W 2 BE Dsensitivity ik 2 h
Zh8B8%L69%THAHLELTLEDICHARICETLL
EWMEL TS, BRI R % &0 U RER 2
2BV B AR EE OB R 1L, Fischer 59 %
underreading!Z & %false negative & 3B L7248, &
MEIZBNT, V—F ¥ & LT BEIRE, KREFT
BHEHLENh - -BHBICHNLTHEHATDHY,
KFHRIZBWTIXE DB EIBAAF—Z 54 212
THHliEh, %0)%%'%%%0)%%01%@“6&)0?:.‘

Gay 5 {3D-FISP % W /7-ERI 5 (S 09 5 MRI
Z W 2B\ TMPR% workstation 2 THrv, &%
DT ANVATOBRLEBEL, BHFTIZFASET
HBVHEREHPBRL Ph oz LTS, AiF%
IZBWTDESSO#REIF 34555 Th - 724%, il
BIZBH S mE2ELL. BRrdbedbiiriho
RN MZET 55, FHRBROMR I 28
BWTZoOBMREEIN—-Fy 7, WGEHE &
HEEHENIBRICIBWT, SR TIHEE I
FRIZRERGEHFEE TLRT %, St EsE
LHLP%0v, BohlF—y2RKBICHHETAL S
EHRSBOBHEOMEICLETHLLEEZTS
D, BeoTEIIHMBMNINAD S 2 & idHRT
BAWNETHS. /2, §HBON—FITT7DHER
LEHICERRIZEHS NS LHEIL TS,

AFHEITB W Tldsensitivity D i)k & i false
positivedS¥IN$ 2 2 L &3 h5b. MRI ZFEA
WMEROEMMEL L DM T 5720 ARELE L

ERNUECOBPHSHRETY BHLHREBWL

overreading & & AW EEMR A DH 5.

DEoZ &b, BHERIZET 52MPROBEIH
BRI, 3DF— 2 ARHATLLITLD,
AFGARAFHMBA#Y TH - 72 ifalse
negative& %2 o TW2 M ZDZWIIZ X 5 sensitivity
DE)E, RUKFERHZICHIT 2RO X Y 30
BB L o LIZHBHEEZ TS,

NI | -El ectronic Library Service



Uni versity Medical Association

Panoramic imagelZ X 5 B3 A HIEH O D 43

= ]

B BB H S 5 MRIBAER B (panoramic
image) #MPR 2 & Acurved cuti THER L 7=,

IDF— XD ERCHBRT S Z L THEIC
*F UCEEMIIC T 28 2 3 1 C & sensitivity A8H] EL
7z F7o, HIEHPLEMER AT 4 ATHBTS
Z & TAFMROHPAAHBE IR S iz,

FEEOMR IR EMRT, RBEZHVAI LK
XY, BERBEOR LM TE 5. MRIFFHERE
8 (panoramic image) Z#57:®ICETORM%
B2, SHBELREDS LV HICBWTHH
HABKEL, ZRICE > TRBOBEBIEAR, T
DR HBANEH IR DA HEBKRE V., L LK
FHEMICEBEN A IRV - TE LT, %D
FEBIEE B LRkRE L TR L ETDH 5.

Bo®

MM 2 2 CHiA, WY TS
B2 D 2 L2l KRR A B 2
MBS EE 22 BHOBE S8 TET. %
72, ARFIRICEL, HBIE L BBhE VLRV
SN, BRIER B % v e 25w 2 U ER
AT — IR 2 LT,

X [

1) Hall DP. Our surgical heritage. William Hey.
Am J Surg 1966 ; 112 (1) : 138.

2) Mandelbaum BR, : Magnetic resonance -

imaging as a tool for evaluation of traumatic

knee injuries-anatomical and pathoanatomical

correlations. Am. J. Sports Med 1986 ; 14

(5) : 361- 370.

3) Mink JH, Levy T, Crues JV 3rd. Tears of the
anterior cruciate ligament and menisci of the
knee : MR imaging evaluation. Radiology
1988 ; 167 : 769- 774.

4) Tyrrell RL, Gluckert K, Pathria M, Modic MT.
Fast three-dimensional MR imaging of the
knee : Comparison with arthroscopy.
Radiology 1988 ; 166 : 865- 872.

5) Spitzer CE, Vogler JB, Martinez S, Garrett
‘WE, Johnson GA, McNamara M]J, Lohnes ],
Herkfens RJ. MR imaging of the knee:.
preliminary results with a 3DFT GRASS
pulse sequénce. Am J Roentgenology 1988 ;
150 : 597- 603.

6 ) Fischer SP, Fox JM, Pizzo WD, Friedman M],
Snyder SJ, Ferkel RD. Accuracy of diagnosis
from magnetic resonance imaging of the knee.
J -Bone Joint Surg 1991 ; 73-A © 2 - 10.

7) PN RS, SEIRMER, =& %, #HHRm,
BiHER. MRI TZEC& aho2BEHAM
BBEFORE. I 1997 5 40 : 705-
706.

8) Sutherland RJ, Hutchison JMS. Three-
dimensional NMR imaging using selective
excitation. J Phys E Sci Instrum 1978 ; 11 .
79- 83. '

9) Kaufman RL, Glenn WV Jr. Rheumatoid
cervical myelopathy ! evaluation by
computerized tomography with multiplanar
reconstruction. J Rheumatol 1983 ;10 (1) :
42 -54.

10) Gay SB, Chen NC, Burch JJ, Gleason TR,
Sagman AM. Multiplanar reconstruction in
magnetic resonance evaluation of the knee.
Invest Radiol 1993 ; 28 © 142-5.

11) Spiers AS, Meagher T, Ostlere SJ, Wilson D],
Dodd CA. Can MRI of the knee affect
arthroscopic practice? J Bone Joint Surg
1933 ; 75-B : 49-52. ‘

12) ks, BEEH—, MU~ AXR-—V[ERFE
BT HEGRLBE - T, BEH. BRKEE
1994 ; 10 : 42-57.

13) FFFRA, BORE, S4806, fEEH, XK
A, FRAEK, RINER, EEBGE, FH
Hh, # HE. BEABICTFEHERED
MRIZW. BEAF L KENF 1998 ; 47 :
1229-1234.

14) MIFHER, KAEFEH, MREZ, RBEHEK, =
WHR—. MRIBIWTE, BRI E BB
AWM. BISSEE 1997 5 16 : 48-56.

15) De Smet AA, Graf BK. Meniscal tears missed

NI | -El ectronic Library Service



Yamaguchi University Medical Association

44 IWOEY:  8853% %1% (2004)

on MR imaging . Relationship to meniscal tear
patterns and anterior cruciate ligament tears.
Am J Roentgenol 1994 ; 162 : 905-951.

16) FigiE2, BE &k, % REL PEEZFICH
5 FEABRMRIEG, HBEAEE 19955 14 : 51-
58.

NI | -El ectronic Library Service



Yamaguchi University Medical Association

Panoramic imagelZ & % B B SR OB W 45

Evaluation of Knee Meniscal Injuries
Using Panoramic MR Images

Toru MORIWAKI

Dept of Orthopedics and Human Science Yamaguchi University School of Medicine,
1-1-1, Minamikogushi, Ube, Yamaguchi, 755-8505, Japan

SUMMARY

At many institutions, sagittal and coronal slice magnetic resonance imaging (MRI) is routinely used
for knee examinations. Recently, MRI diagnosis for knee meniscal injuries has spread remarkably, and
the diagnostic value of the procedure is almost established. We made panoramic images by
reconstructing 3D data images along the form of the meniscus using curved cuts and multiplanar
reconstruction (MPR). We assessed the usefulness of the panoramic images for evaluating meniscal
injuries in 34 patients who had arthroscopic surgery after the MRL MRI data were acquired in the
axial plane using a double echo steady state (DESS). The presence of 30 meniscal tears, 5 anterior
cruciate ligament tears, 2 posterior cruciate ligament tears, and 1 medial collateral ligament tear were
confirmed by the arthroscopic surgery. Sensitivity, specificity and accuracy for medial meniscus was
100, 95 and 97% respectively, and for lateral meniscus was 93, 95 and 97% respectively. The meniscal
tears were visible on the panoramic images, which showed the entire meniscus from the anterior to the
posterior segment, so that the anatomical locations of the tear were indicated distinctly. Furthermore,
the posterior segment was shown in detail on the panoramic images better than on the conventional
plane images.
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