Magnetization transfer ratio % i\ 7= EHEHE R AR D
AEBRR ANl D22 1L & W5 R 28 PEHE R O 8 B RET

F H ¥ 50
EEAFEFHHARES HE

FL&®IC

RERTHO S BER: & iR OB S 5. Bif%
i3, ZohrWrvRkosarx s hvEsA
T2as—ruhbih. —F, BRI,
ATl as—=rurbkxy, BORRICE
RICHBEEAIROBEA THWAVY. MR B\
HERIR D INERIC & B ED 5 W RAGHERIIRIC
DWTCOREIILEHD 5D, %< OHETHEM
W LRI X AR BIROBKR S % K
Bt 5 & LTWBI® . B2 1E, Jenkins® %
Sether 51013, FEH» SEERICHI-BIKE
HOFRE CIER, HIMRROMZO T
HWE T EZFHAIL, gk CRRHERIR O
RERBREX Ty, T & OMICEEOHBERR
DEN, FRHBPEDITE, FEOBRERE LY
FET, TfERETTAHELTED, Zhid
BOBKES2RET AR TH 5. LrL,
Sether 5190 DFERIZ oW Tid MRI OBIE B
ICoWT, EfeRad RZ0 6n 5.
—77, MERIROBEE OEIIT OV TOHRE
b A DI, Pearce 52, HEMKOESHE
T4 A OB EEEN D S LA
LTWaBR, KedHsWEas—» &G
OWTIHE R LTWi. Olezyk®id, inig
i, BMEORNEEDaS -V EF A VT VR

AU A (KSCN) ICEBT A5 —7 Ok
mafES>HETH Y, /o, BiH LHERKRD
FTRAREEO S - VITBRERAD L,
KSCN B+ 53 —r VIdEmL T\ 5%
TEEHRELTWAS. UEDOT &L, HEIC
BB T RO Te AR E O EHE S INEIC &
L7UFE YN vReaAS =k EOBEST
WEOEMC LS LHFBRINSA, MRE
5 & OWH L 2RBERITITREIN T .

Lundbom™ %, BEBEAEIC 0 % MEAD 2
Z — 47/ & 13 MR B £ T © magnetization
transfer contrast (MTC) lBEERBH S &%
HFEL TS, £/, TOWFETIE MTC i,
HEKOTa rvhbESFOTT FUAD
magnetization transfer DB, BHBEEBEK S
DOEBSFOBIMICH >R EERE (cross-
relaxation rate) OHEMEH KL, MiKoOH
THEICEERE L/ BHEm LT A HTREHE
BhHDHEEZLNTVWA.

MTC OB LE B T 5 7 0ICfE « DR BIE
BDEREINTVWEY, —BIICEES TICHES
L7z7 8 bV EERS &5 /b3 I77% pre-
saturation radiofrequency (RF) /) A% B
LIBEENEL, TD LDV ARINT T
NTOWRTFHATE S LD TRHEW. —3F,
BENEOERLT BN E U THREIN SR
AV /T a—ik (fast spin echo : FSE) I,

F—TJ— K magnetization transfer ratio (MTR), intervertebral disk, lumbar spine, water content
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B0 LEHAO RF A% /oI, multi
slice ZL THWAEE1213 FSE k28 MTC %)
REFTAHIEPHFEINTNHDB). Fi,
MTC#HE%Z LV EBNICEKRRTAHAFRE L
C, WETiE MTR (magnetization transfer ra-
tio) BEAINDOH 5.
ARBFFECIIMERIR A O T EX T MTR %
BIEL, TN OAHERROABEIINE-CRINE
HIZBWTED LS ICELT Biratist L.
FiZ, MIR & T fix A EbEHF LA
TA=Z—RREL, HERIROEERIMEROZE
LRV HERIIRIC S5 2B L2 & H TiE
KEBEBBBKOHENCHBLEBAZ E,
NHORBERIBFLR OIS B FHEDOHE
METRELIZSDOTHESLZ EXHLNITT
%. BHEHERSIIR D& KEIC OV CilBEE « 7x
FETOBNPHEEOIN TS5, MIR %
AWTOHET R AFRERTILDTTH 5.

MR EFE

[x542) 1996 524 B 72 5 8 B % TIZEHE MR
BEZZ 7219525 83 5% (FHFE52.8
B) OBAr60 A (B37 A, 23 A) OHEM
W TH% (Table 1). HEREIIFRICKT S5
P —ICT0 5 EOICEAR. ElehZTho
w4 Ic, L1/L2, L2/L3, L3/L4, L4/L5,
L5/S1 D5 DO/ A RE & E Lz, /&
2L, MERINERROB EFICL ST —F
T 77 P ERZFRTVEMLTH D, MR I
T—FT 57 FEZ TR YR, ZOM
IR & T S HERA L7z,

[Fi] MTR FHEIZ BV 72 MRI 2£& 1T Signa
Advantage (GE #:#L, 15T) TH5. F/,
FHR L7 A%FL, two-contrast FSE T
B5H. BBICTBERO7 2 A A FT7 VA4 a4
WERWz. BE&EAE, 3000m/17, 119 m/

2 (repetition time/effective echo time/excita-

Table 1 Summary of Group

#disk in | #disk in | #disk in
Age | Sex it Grade 1 | Grade 2 | Grade 3
M 1 3 2 0
10-1
0-19 F 0
90-29 M 5 32 4 0
F 2
M 7 26 8 1
0-39
30-3 F 1
M 2 24 9 5
404
0-49 F 7
M 8 32 15 1
50~
59 F 3
60-69 M 8 28 21 12
F 5
M 6 16 16 9
70-79 F 3
M 0 6 4 0
80-89 F 9
Sum M 37 167 79 28
F 23
M=male F=female

#pt: the number of patients
#disk: the number of intervertebral disks

tion), 5 mm/2 mm (slice thickness/interslice
gap), 8 echo train length (ETL), band width=+
16 Khz, field of view 20 cm, matrix 256 X 192
ThsH. Fic, PEBEICEEETY SR 572D
| transmit/receive gain 12, £ I TEE L7
(transmit gain=100 dB, receive gain 1=6,
receive gain 2=15). #EHEL, TEHEESOER
RV E AT, A BESCHREL,

two-contrast FSE {2 & 0 15 X5 4 Az %
(multi slice, BEDO A5 RBEFIFA V2 —
U—"7 B, BEAZECERET AHE).

RNT, BALIALDO AT A A% E—5t THRiE
4% (single slice). EFEOHFEIC LD, R—

1996 4F 12 f 10 HZ® 1997 4 3 A 10 B3kET

BIRIRERIE T514 ZHREWILFE 2-174 ZBEAREFIHRMRHESRHE FRML
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MTR iZ & % BEHERERINR OO 7E B AR

HBAODERLDAS A AN 2 KB SN 5. multi
slice % AW AHEITIEBEOMMETI RO A S
A 2K AR RE 7OV 2725 B8 L3621 56
3 % off resonance O RF /7OUV 2 & L CERT
572, TOXDBFETHLNAERIT sin-
gleslice 5 CHEOLNIEBZICHE L TMT &R
RSO LS. TOXDICLTRES
2 BEOHE G, L, BOEBRBICESHRE
aERDOTMIR #EHE L. AFETIEHE
— BB EALIC 38\ T multi slice BrD 5 B3R E
Sm & single slice REDE 5 HHE Ss D LK % &
A TR, APFERIZKIT S MTR LEZE L.

MTR= <Ss—Sm) /Ss (%)

B, RAXTHEMIRA2ESETRT &
LU, ZDHIC EEMER 100 5 L/-Ex H
WTW5b.

F 70, AP TRV S Tz {E 1T 1T single
slice #5152 T8 b /- FSE @& 5O Bl
Huwao bz, REAT:E (LT, XHX
T Ihzw TeBEFES) OBEHIZKOFIET
T -7z, FIdOEB &M (single slice ) T
8 & N 7= effective echo time D B/ 5 2 D
Eifg 2 CELEIREICE T REMEYRD, Th
ERARDOSEETHWONS T HEHK LE
BRORICRA L TRD-.

T2=—(TE1-TE2)/{In(S1) —In(S2) }

7272 L, T2 i3 T2{E, TE1 X U TE2 3
effective echo time 1 XU 2, S1 XU S2 372D
LEDOFEEHE, hiIEARANEZEKT 5.

DX 57 SEE L RFED T EE % FSE
BICHEBT 52 IIBELERTIIELL &
W L L, ABRFEDICEINE, SEE L
FSE 0 T fEICIZEWHEREBEO 6N A 2 &
THELTWA. (€5 T, RIBOFETRDI
RKAT:fEIZSEETRE S Tefix T+H5E0
FBECRMLTEY, FSEHETHRDARE T:
fli/r 5 SEETHEHME LB ED T EICHBRED
FBETH B EE 2 /. AW T, FSE kh

LEMBEIN/IAH T % SEEIC L5 T f#
ICHE L7

MTR iZBHK EFEEKROMICEIT 570
VHILDOBBEERTLDOTHD, HEKDS
W 3 7K P9 9 macromolecule D FEREIC L -
TS LHBEKRROT T b g mAkfo
Jo b VEIIRIETBAE L WS LB 5
B, —BEICMTIRIZ, BBHKRUEEGKD
MICH I AEERKOEGERTIHETH S L E
26N, KFETIE, MTRIZEHEKEBEEX
DN T BREEKDOEEERT D& L.
L HIZ, Tz {EiEKSF D mobility 7 B3 %
NRIGA=ZTHY, HRKBPEWHEITIE T:
fEidm <, —7, BEKPENHEITIT T2 {#
PEMTHEEZDONS. LB T, AW
THMIR OEEYZ T - BEBNICKIT5E
HH7 Te BRORFT AR TIH/ESE LT, FL
W5 XA — & Tax (1—MTR/100) & T2x
MTR/100 #E%E L, Bi&EIZAHBK, #BELFH
BRKOKRRERET 5 LD & LTk LU
HIZEPEICf£E S EHEHERTIR N D 2 H DEDZEAL
RO

5 S

Bl S N EHEHERIRK & Lewin!®, Yu 519
OHEEBEWC L TCROIBICHELL
(Fig. 1, 2). Grade 1 O 12 E# L HREICEE
RO OHERIRTH Y, TOFNIIEFE DOhnkh
ElERTADOTH 5 &% 272, Grade 2 13,
BRI e EOBEHIC L D EFREDET
LTOWHHERIR, /ol B ORBMEL A ST L
AR I B RO, HERIRIEOBRE E7-id+H
SEOPMLAERD HHEMETH 5. Grade 3
i, BER%Z, BRAEER O HICEM ERRYD, HERIR
O MEBERZL LD & L7z, Grade 1104
A N /-HERIMIT 167 4, grade 2 1% 79 #,
grade 3 1% 28 =T - 7= (Table 1).

Fig. 3 {3 grade 1 iL S N/ EFI O MTR
B MTR BAEWE Y, EEMBEL D) Fl
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SINGLE MULTI Fig. 1. Two-contrast FSE, 3000

. m/17, 119 m/2 (repetition time/
ﬂ}uf- effective echo time /excitation), 5
| mm/2mm (slice thickness/inter-
slice gap), 8 echo train length
(ETL), band width+16 KHz, field
of view 20 cm, matrix 256 X 192.
The images of a 22 y. o. male.
L5/S disk is grade 2. Other disks
| are grade 1.

3000/17

3000/119 j§

Fig. 2. The images in a 42 y. o.
5. male. L4/5 and L5/S disks are
r grade 3. Other disks are grade 1.

7

3000/17

3000/119
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MTR I & % EBRERERIR O % 0P

Age-Related MT Ratio on MR Images

Fig. 3. Age-related MT ratio maps
in the group of grade 1. A 27 y. o.
male (left), 41 y. 0. male (middle),
61y. o. female (right). Stepwise ele-
vations of MTR according to the
age were clearly visualized.

GRADE 1

y=0.174x + 16,54
r=0.579(p<0.001)

o

g
(a) 530
=

0 10 20 30 40 50 60 70 80 90

GRADE 2

¥ =0.144x + 22.03
50 7= 0.249(NS) .

(b)

GRADE 3

y==0.210x + 14.59
50 r=0.223(NS)

(e)

MTR(%)
@
g

AGE

AT, KT 2T mEE (ARA), 41 %5k
(AKH), 6l gkt (ARE) OBETHD,
FaPETIC ON THERTRO MTR EA £ &
LTWAREDRTHA ENS.

Fig. 4 12134 grade B IZEEITIG U 7-HERITR
OMTR D E A %7 ¢ . grade 1 (Fig. 4(a))
Tk, MEEICITHEBERE r=0.579 DFE L <

Fig. 4. Correlation between age and MTR
(%) in the 3 groups of the grade 1, 2 and 3.

The change of MTR in the group of grade
1 showed the age-related increase. On the
other hand in the grade 2 and 3, there were
slight increase of MTR according to the age
and the averaged value of MTRs were higher
than that in the grade 1.

HE (0<0.001) ZtHBIBIHRARD L.

FoE X, MTR *y & L7z & 2T FDOEIRHE
B (RbhoEfg) vy=0.174x+15.54 BB SN,
MTR I L L HICHEMNT 2ERBRIN
7o iz, FRARICIEENRERICR 35 +3SE
(7z72 L, SERBEEREZLERT SH) OFHE
FRAZ MR TRT A, TORERRIIER -
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EBIZENY, MTRDIZSDEB K&k
BRI N7z, Grade 2 (Fig. 4(b)) DOHERS
WTik, MTR & FE#p & OMICIEr=0.249 T
BEOHBEBERIIRD N - 7. [EIRER
y—o 144x+22.03 /0 6, MTR X s & & &
OIPICHENT AERAPEEI N, £O
ETE i grade 1 It L TiER - 72, F72, AN
Wizt (Fig.4(a)) & m— @ grade 1 B I 5t
7 5 EREROBERA £ 3R CRRICR T
72, grade 2 IZJ& 7 A MR DO A D MTR &
DZORFHERA»LIZINTEY, BiIZEHIC
N7l H54% % 5 7. Grade 3 (Fig
4. (C)) DORERINRIT 38 LI EOBBREFICTRD
N, SAEFIOFERIBEPI L, BEHAEL,
Wﬂ%ﬁiﬂ}‘& <, BEOHEBIZB N, 7.
Fig. 51013 4% grade I FEERB I BT S HER
WO TH{EOEAL % /RY. Grade 1 (Fig. 5(a))
TRIWEMICr=—-0.694 L HFE (p<0.05) D
HERERERO RO O NIz, Fiwr x, T flixy &

T4 &, BURER (RAROERH) y=-1.358x
+177.05 BB oh, Thhab TEITER L &
LIET T 2EAmPRIN. ok, ANAR
& U Fig. 5(b), Fig. 5(c) i % grade 1 # 1 5
LTRDOLNIERERICH 5 +3SE OfF
R R Z WM TRd. —JF, grade 2 (Fig.
50b)) OHBER, r=—0323 THY, F&
<0.05) DOHEPIBIGRE ROz, ZOEIFERIT
y=-—0.331x+90.88 TH D, MEHITHE> T T2
ERDTIITET T2 ERABHEEI W), ©
DAL grade 1 OFEFITIHL L TED» - 72, B
MR TR L7z grade 1 OB & g4 5 &
FEETTAHETHARSE N ERREINTY
%. Grade 3ICBWTIIAEEDOHBIIRD HM
9, AR O & O D SEMEIC S 5
R HEE I iz,

Fig. 6 {Z Tex (1—MTR/100) [c&E-SW\WTE
HEh/c MTR O 8% 1 /- BHBA B Bk
BT A EERE T BRMORIZ R I5E &

(b)

GRADE 1 GRADE 2
250 250
y =-1.358x + 177.05 y =-0.331x + 90.88
200 . r=-0.694(p < 0.001) 200 =-0.323 (p < 0.01)
*
@ 5150 3150 .
a) | & E RSN
S = e o«
100 100 o T e R4 o
*
50 50 o A X2 A
0 0 v ‘
0 20 40 60 80 100 0 20 40 60 80 100
AGE AGE
GRADE 3
20 Fig. 5. Correlation between age and T2 (m)
iAol in the 3 groups of the grade 1, 2 and 3.
200 The change of T2 in the group of grade 1
showed the age-related decrease. On the
7150 other hand in the grade 2 and 3, there were
(e) | € d e slight decrease of T2 according to the age.
F 100 XS '
50 . e %
o ‘
0 20 40 60 80 100
AGE
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GRADE 1 GRADE 2
200 200
y =-1.235x + 145,68 y =-0.342x + 70.56
r=-0.728 (p < 0.001) r=-0.336 (p < 0.01)
5 150 n 150
(a) §_ 100 £ 100 (b)
5 5
H 50 B 50
0 ]
0 20 40 60 80 100 [} 20 40 80 80 100
AGE AGE
GRADE 3
20 Fig. 6. Correlation between age and
iy T2x (1—MTR/100) (m) in the 3 groups of
5150 the grade 1, 2 and 3.
g The change of T2x (1—MTR/100) in the
g group of grade 1 showed the age-related
(c) E“’" . * : decrease. On the other hand in the grade 2
~ R and 3, there were slight decrease of Tz2Xx
F 50 M (1—MTR/100) according to the age.
* "\‘\? *
0 N
0 20 40 60 80 100
AGE
GRADE 1 GRADE 2
200 200
y =-0.155x + 33.21 y=0.011x +20.31
F=-0.388 (p < 0.001) i r=0.032 (NS)
150 150
(a) g 100 gwo (b)
: £
" B
50 50
[} 0 - -
0 20 40 60 80 100 0 20 40 60 80 100
AGE AGE
GRADE 3
0 0055+ 1673 Fig. 7. Correlation between age and Tz X
=0, X + . .
{0067 (us) MTR/100 (m) in the 3 groups of the grade
150 1, 2 and 3.
H The change of T2x MTR/100 in the group
g of grade 1 showed the age-related decrease.
(©) §1°° On the other hand in the grade 2 and 3, there
§ were almost no change of T2eXx MTR (m) ac-
50 cording to the age.
0 ‘
0 20 40 60 80 100
AGE
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FEICIG LBtk % R T, Grade 1 (Fig. 6(a))
Tk, MERICEr=—0728 Z L <AED
FEBSREL (p<0.05) BRD LN/, FEh% x,
Tex (1-MTR/100) fEZ vy & L-HRER
(A DER) 13 y=—1.235x+145.68 1 5,
T2x (1-MTR/100) T & & HITEF 5
M a7z ek, FXAWE XU Fig. 6(b), Fig.
6(c)ICid grade L IT BT AEIRERICKHT T 5
+3SEDFERA*HEMBE TR —F,
grade 2 (Fig. 6(b)) Tid, r=—0.336 TRE
M bAERE (p<0.05) OMBEIARDHLHN, [E
IRE R v=—0.342+70.568 » LER & & HIT
BEETEAPH#EZIN/2, grade 3 (Fig.
6(0)) TRAEBROHBEIRDE» 7. Ei,
grade 2, 3 T, grade 1 OEER RO TR
LETHICR TN T T 26850 /.
Fig. 712 TexMTR/100 TR & 1 54 MTR
DB Z T 1B & KIC BT AN
T BRORN 2R TIRE L FiICHE > LB &
7~9. Fig. 7(@) IR 9 grade 1 Tix@HF I
2 r=—0388 OFE (p<0.05) 7xAHBIBIMRA
BN, EREx, TexMTR/100 %y &
L7-ERERIT y=—0.155x+33.212 TH 1,
T & EBITOTRERHET S HEERRE
N 7z . Grade 2 (Fig. 7(b)) % k& U grade3
(Fig. 7(c)) THRHARBROHEIRDGNT, E
REROALDE LEHETH D, Ficks
EHIRDO O o7, Tz, grade 2 B LU
grade 3FEDOMERI ML, grade 1 BEIC KT 4 5
+3SE DEHERER OEME IR I 510 7 5 B 25
Lo 7.

% 2

MERIMRIZINE D 5 WIEEMIC L - TEK
F9),1016) o fH R BB 73D 1D B L A SR
ERPMONTWES, COHMEOEH »EEMN
IC L2 S IFRERERIRBE & L CllE L7
HBEZRONV. BB INERAEDT
WA MT &BidmaF S KOMAEFEREFIAEL
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7o L MRBEERTHY, Chick-T
RDOLNAMIR »HBROKRGTT2ES
FREGRBODO L BHREKRED D & OEE
ELTHETAERRTH ALY, —F, &
BODE T 7/ b AERT 50 ms—400 ms O
Tid, FSE T@IE L7 Tz fE & SE CHIE
L7z TefEEIZFIEHFAL, WEETEEWIC
BPEPVRTH S LORBRZHB T 5. A%
T FSEECTEHI N -RA T B2 ABRE
DRICEDWTSELETER LB EGD T
BB L CHERL, E-ERERaHe L.

Grade 1 CHeES L7 IEHHERIR GBI Cid &K
BEeRWET 5T EZNEG & &S ICEHD L
(Fig.5(a)), MR /KA KOEE ERT
MTR iZn#s & &I EF L7z (Fig. 4(a)).
Chit BB K Fig 6(a) EE&K (Fig
7(@) P & LIE T I 55, B
HKDOBWAD PREEGKOBAICH L TLOEL
<, MEBIRMOREEKOEIE AR HICEE M L
ol EERBLTWA EEZLNS. ThitH
K DOFERHITH 9 % BURBEROE E A TFRES A
ICREVEIOGHBEINS.

Jenkins 59 % Sether H191%, BEN L EE
BT o7 B LRI 7 B OHERIREBIE 2 &
FPEDITZEZO TEITET 558, Th
TR ORAB S 2 RET AR THH L LT
W5, E£7z, BB FERAOBEHERERR
EIELE LT, HERMROKSICE U CHERIR %
HETRILCEEREL, HEEEOEKEI
BT+ AR AT 7. ZORER, BKOEKE
IKOWTIRAEE L » ARIET90.6%,1 » AL
% 1R T 88.0%, 10X T 85.6%, 20 f T
83.0%, 30 ft T 80.4%, 40 & T 78.8%, 50 %
T77.0%, 601 T75.7%, 70 1 < 73.0%, 80
RT705% LETFTLAERELTWAS
Grade 1 ICK T 2 AR EOKERIT N b OHE
BRIAHETALDOTHA.

AT TIERIE MBI % grade 2 K U grade
3 & LTHNCHER L. WERSFID grade 2

Tid Tz B B HK & Ff & ORICEEE DR



MTR IZ & % FEREHERIR O & BRORHR

BRENIH, TOMDWTNOFEIEIC HFE
B OBICAEOHMARD ONT, E/@F
BEHOAR L grade 1 OFHITH L TEL, &
BIC L AEBIA T EEZONAL. CORRAE
& LT T, BEHK, BEKOWTHICZEW
T, BHFERE, BEHRB S LIT grade 1 FO[E
RERICE L ORINBERAO TR VL
BRTHCANTHHE L TONEERS, KRR
THEBIIL2D LT INEDOKRGERED L
TWAEERTIDTHAEEZ LN/, Th
DEaKEDET %R/ FEFIRIC T AR
BIERELETINTVWEEEZILN LN,
MTR {E 48 grade 1 D TR 16% & B[R 37% %
BATHINTWAEMLE, TNHOFIT
13 B HK EFEEKOBA ORENIET OInEH)
T E & R o I NHEREERR L, £<T8
HAKDETALDZE L WeDIT, fEIREH
KORBPEHNCE o THWBEHFERTH
DTHAEHRINS. RACFESK/BHEK
D HEDFHE % grade 1 O 1 & grade 2,
grade 3O & CTHRELTA S &, FiE TR
0.301+£0.142 (FR¥efRz), %% TiL 0451+
0.1832 X7z V), HEOREFTIEEIC (p<
0.001) BEfEZR L7z, ThbOFIIHERIHIRD
TRBERIZ L BT G 7K, B K
DRBICEIT A ERERBETHIOTHY, &
HOMBR LR L Bir - B2 ERS 5 —
BNciz s EEZ b

¥, ARETTO VBB EEKEDRK
Be L TROAD, MEMICIELDXNE -
JeOTHRENTIZAWE D - 2. ThIdBEIEICHE
MEROT7 A XART VA af VWi,
BRICEDRE, /A s EOEUEREE 57
HPHERINLO., —F, T EIEBHRED
I a—RICH T AEE S LTHEHEIN A/
SA—=2THY, 7O b VEEEZEGERMCLS
BRELSOFE»SZTHEEbhs. 356
I, 5200, MIRFHUBE XY S5V 7 7
VEFLAERWTHRRL, =7 oA ZAaAVE
HEHSHMIREHHEE TOEREIC X5 MTR

DEEIV K, =T 24 24 VERV
MTR ORIERBEIFTSICEE TS 2 H AL
TW5.

AW Ca L7z MTR, T2 (TR L4 KkD
R, BHEK, FEKORABIIHERIR O S
BOBLZ KRS HH LT A—Z T2 D
EFERBICBI HEFRE KT 2FICLOE
MERBREORBREZN, HELEENECER L
HRERET 2 L Bbh b,

WEk 2 214, AHROBEE 52 CT
XV REIETEE, MBI - o BSHRE S
BERRHRGFR 2B ELAELET. £
72, ABROBEEOWEEE Z /o2& E Lic#
EORL/ EREBMICER N LT

X 53
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Quantitative Analysis of Age-related Changes of Physiological Condition
and Degeneration in Human Lumbar Intervertebral Disks
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We assessed the age-related changes of magnetization transfer ratio (MTR) in intervertebral dis-
ks. The MTR was calculated by using the equation MTR =100X (Ss-Sm)/Ss, where Ss and Sm were
the measured signal intensities on the fast spin echo (FSE) images obtained with single slice and
multi slice imaging technique, respectively.

The intervertebral disks were divided into three groups (grade 1, grade 2 and grade 3) according
to their appearance on MR images. Grade 1 was normal. Grade 2 was the one which showed the low
signal intensity on the MR image because of the mild and moderate degeneration. Grade 3 was the
one which presented the marked degeneration. The intervertebral disks of 60 subjects ranging from
19 to 83 years old were examined. The number of disks were 167 in grade 1, 79 in the grade 2 and 28
in the grade 3.

The change of MTR in the group of grade 1 showed the age -related increase. On the other hand in
the grade 2 and 3, there were slight increase of MTR according to the age and the averaged value of
MTRs were higher than that in the grade 1.

The MTR could be a new parameter to assess the intervertebral disks.
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