R &

MRIC & % H R E S MRS il 2 O K1 O BRI RF il

Bl e, AT

MHEE—1

FL&®IC

BA Ak E A O e R e e Y T
FRETH V), TIFRI AN 3 5 58\ it %
Lo, L2aLIMEAKRLEES T, F/oMiamE
DIEFIENC a8 LHOBEIEICZL
<, —ELHLBETZT 5 & BRIBEILRE
THHY. ﬁﬂﬁé{% FHEINS k*@(B’J%:
PR SO OB E A 2 Bl L, RIS
TR R E EE L 2B TUEB ST~ &L
TTHIEDBAHID, ZOEFIER EiRD
THEETHHY.

EFEREREBIS T AIEEE L LT, BEH
FOBBHABAFRL, CNAHEEEE I/
BICHRE RIBBIC B T % B RESEIR T e’
fE#fT (autologous chondrocytes implantation :
LI, ACL) DEKIGHIN S XS5k -
728, COREBIECROWMBBELE & L,
F O EFEM TR ISV EBERARI RO S &
SnFFSNTWS. LaLl, ACLICk%E
BAEAT - THEFNZ W T, —#TiELTL D
RIF2MTiE CldBEEIN T, MTikE sk
L D= R 13 1 D N F AT S = f@ﬁf'ﬁﬁﬁ
TBEEIND EOWmEDHHY. BitkE
FAHERRRIC K A IBE S Nk, B0 ilié 7%”1
BAMIC KO RINCEY, FHEL, BRKERD

, B H B3
FREF Y

ITHERFHIONP TSR ARG

GRS
i F 4 % 2

DFRJERT  SHMRA AR

THARR BRI G ONi%E AL AL B 5.
L7zhi-> T, 2O X5 AERI T BN Bk
B OFM BRI AT\, ) E B IR 7
EORIEEAT D LB H B0, BIFEE TEEK
B OB R A A & OFR BRI L
7x <, FREMLFHEEOMN L PEE N T
7z.

4 FH K B 3 B MRI (delayed gadolinium-
enhanced MR imaging of cartilage) 1%, EHAf
HRE BB IC BB A /o o B LE 5 T
T& % glycosaminoglycan (LLF, GAG) Jps
H RIS 5 C & A ATEERHT LW MRI #jiz ik ©
BHBY. ZOTHEDREIL GAG PEMME S
BANVREYIVIERL 2RIV FEE RS 57
o, FEL EWHATET 5 MRI ﬂiﬁ?&ﬁf@’é%
Gd-DTPA?- %59 % L HREXIC L B RFET]

SV, BEFD GAG RE k}iﬂﬂﬁ L CHEY
ﬁU#%Z‘ﬁﬂ‘% ERIGEHL TW5A. GAG (38
FHBPICEEICEETNL—F, BHERE 0
FEEMRPICITIF EAEDT LR\, L7cdi-> T
CoJikw AW T ACI BOBEIKE D GAG
B OFHM A AT RE & e i, BEIKE OBERG

DOFH<, BAFIKE & L COBEE L+ 58
ERERECRSLDEEZONS. ABIgEOH
BIE, BAEMEKE SR MRI % VT ACI #0
EEKEOBRHMEZIT> 2 & Thb.

*—rJ— K autologous chondrocytes implantation, cartilage, qualitative imaging, magnetic resonance imaging

107



HEEREE 55264 2 5 (2006)

MRELVHE

THERFHI AR B W T ACT # fifT L 72
JEBIET IR B BGIEGID 5 b, RIS ELAHKE
¥ MRIIC k% MRI 5 &, MfkAEBRIC X
L EEEKE O MBS A B TH - 72 7
B (BESH, 26 -G e e, K
BHREICE > FEEBITEMNEERT RS
B, SGYEEERERIE 2 BT, KRBIBEEIT
FH4.0+£1.1 (22~6.0) cm2 TH - 7=. BiE
RpEESIL 21.1+£8.5 (13~35) %, BHEEALIT
KEEE WS 6, KERE /2 6, MR
METOHMIL 124+0.5 (12~13) 28, 1
#% MRI 5 £ TOMMIE 22.1+9.1 (13~38)
PATH -7z,

ACI i3 Brittberg 53 O i AU #E U 7= Y
FMNT X O T L. ISR NS &, FIDIC
BEENEE 1 T I IR B D ki A — SR ER X
L, KE Genzyme #HIZ % % L MilassE %17
DL ITH 4B, BT T ICEIKE KIBED
RRR L CRIRZER L, BIEEskE /Sy Fi
HGL7 47V VITHEBAE Y —IVE Lotk B
FEHE S N IFBERCIR OBRE M 2 1 A L B4
T 5. MREEH L 0RO E BRI A
BRMGE L, Mrfssy 4 8k L 0o mE LG L
7z.

BICHHERE &8 MRI (% Burstein 50~ |
O—VOIZHE L THT » 7z, MRIREZ ORI 2 K
MBI & ] 0.2 mmol /kg % REEHIRIES- L,
BH5EE? G 10 pEOST iR L. O
DEFHE 5 OBATIE, SR OB EHkE ~
DBFEICNLE X 5. MR, Philips
#1 %4 Gyroscan Intera 1.5T 35 L OV EH H o A
Wl L7z, ToEOFHINCE, BRAEBIHK
FO THEFHINC R S —BICER SN TW5
inversion recovery %% i\, TI ODA%EHE 2 /c
6 ) — ZADBEE A0 7 58 5 RIRET B %
#t5 L 7-. (TR 1800 ms, TE 28 ms, TI 50 ms

100 ms, 200 ms, 400 ms, 800ms, 1600 ms,
FOV 130 x 130 mm, section thickness 3.0 mm,
matrix 512 x 512, TSE factor 6).

Bon/cmgy ) — X3 LINUX _ECrEghd
LERuE Y 7+ 7 (Dr. View) ETHr
B DY EAT - 78, BAFTKE OREFIRFRHERIE
HICER L/ /ar S Az {H L, three-
parameter exponential fit % i\ TEFHE O Ta
FHAEEGR A ER L T Tl L7z, T fiEdl
EOB OB, BEIKE LT, BEFHkE
BEEIKE L 02 v F N 7o KBRS HEH
LOMETEKEIC, KELOHRETHICES X
TEBHEICH I VFORIICh > TEE
L7

firts 1 4F CRAMEE R T ICBAEIKE S X 0|
ATV, SFERL-AfE < P F v
v - T4 (haematoxylin and eosin : HE)
B LU PV A Vv TI)— (toluidine blue : TB)
THete L MR A BET L 7o, SRSER0RHM I 13
ICRS score” %\ 7= (Table 1). % 7=1iFHij &
e 1 4F DK & C Lysholm knee score® (-
& O ERIRFEAR & FFAfi L 7. #EEFFRy e
Student t BE % I\, AEZEOHE Lk
p<0.05 & L 7=.

ARPFIEDOERMICEEL TS, TN TOERNICY
Wik DFEMEIGE - eI A V7 r— L F OVt
VR R, HETOTRaE.

& R

WO THED VP HILBEIKE 437.0 +
25.0, {@¥HkE 475.3+29.8 T, BHEIKETH
B2 5 72 (ms, FHy+E#ERFZE) (P<
0.05). F/-&fl& LBEEKG O PR IRE
F 0 THEMED - 7. RFIFEF O T1 2155
Bawrd (Fig. 1). REVTRLICBHEEOE
BEHkF L, FEEREIRE &g L T
THY, BEEKE TIE GAGEENS LKW

20054F9 F 12 HZHE 20054 11 A 17 HAGT

BURIES RS T260-8677 THEMHRIXZ A 1-8-1 THERFEFAHE/AF ELEh
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Table 1. ICRS Visual Histological Assessment Scale

Feature Score

I. Surface
Smooth/continuous 3

o

Discontinuities/irregularities
II. Matrix

Hyaline

Mixture : hyaline/fibrocartilage

Fibrocartilage

O = N W

Fibrous tissue

1. Cell distribution
Columnar
Mixed/columnar-clusters
Clusters

S = N W

Individual cells/disorganized
V. Cell population viability

w

Predominantly viable
Partially viable 1
<109% viable

V. Subchondral Bone
Normal

o

Increased remodeling

Bone necrosis/granulation tissue

Detached/fracture/callus at base
V. Cartilage mineralization

Normal

O = N W

w

Abnormal/inappropriate location 0

800

T, value

200

Fig. 1. T1 calculated map of cartilage. In color
scale, blue represents areas of high T1, and red
represents areas of low T1. The T1 of repair
cartilage (arrows) appears lower than that of
normal cartilage.

Fig. 2. Histology of repair cartilage stained by
haematoxylin and eosin in this case (magnifica-
tion was 100). Repair cartilage was a mixture
of hyaline cartilage and fibrocartilage.

EBTRBEEI N, itk 1 TOW/EB T,
WEnd S u—v V7 CRBEEIKE L TER
FOWMIEH T HMEFHREK THESINTY
7=. MRI ##/R L 7-fEHIO HE Re012 L 5458
Wi w4 (Fig. 2). EBEEKHE O ICRS 22
TOW¥E, T :1.3+15, T :2.6+0.5 II:
1.7+£0.5, NV :1.3+0.7, V:2.0+0.0, V :
3.0+0.0, total:11.9+2.0. (&, P+ i
R#) THYH, TG &L TINTLMHM
GaEL TWwe. BREFOEEKE O T L
ICRS Za7 %/d (Table2). BiHikE D
T:ifi & ICRS 2 7i2id, WIS R
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Table 2. T1 Value of Repair Cartilage and ICRS
Score

Repair ICRS Score
Patient cartilage
Ti(ms) I I I N V W total
1 432.9 3 3 2 1 2 3 14
2 478.4 3 2 2 1 2 3 13
3 470.0 0 3 1 1 2 3 10
4 411.5 o0 2 1 1 2 3 9
5 433.7 0o 2 2 1 2 3 10
6 417.3 0 3 2 3 2 3 13
7 414.9 3 3 2 1 2 3 14

N7\ X5 TH - 7z. Lysholm score % F\»
7-ERRBVREM Tid, Mini-F 74.7+9.6 2 S it
#%1ERICRB\WT9.9+3.2 (M, P+ e
W) L AEBERSELRO. T/Mmil b X
R—=VEEZ T > Tz 4 BT, (FIEZE
BIOL )V TOAR—=Y JIFHAIR ST,

% £

—#iC MRI I35 A7 EREME L LE 2
N5, $eko MRIIC L % BTk E O M
F LU UPEZHTHY, KEOBENZIGHRE
EH2 5 EIEREETH - 7o ATF, BASTRE
DOBERRHGiZ B & L TH L Wik — 7V A
BHFEIN, BKTOIHIRALNTW
B9~ S fal K O F 7o B AE A R
MRI 3, BAEE TR A e EBREBRIC W TE
OFRAMPBREINTE Y, RKICAPRLH
ER e RBEO DO THH EELZLNDY.
TiEOFEE L L UI IR EDITR, kD EH
TeRBE 2 3D IC K A J/FEW IR LWL Oh
OFEBIMENSL. LrL, ThHOREBY —
oV ALL, BRI N B BRI IR o L
PEICBIL THIE LIRS N TW 5720, 4ol
BB MR I & — I b h
TWAHIREZH WA, IREOKREEL TiE
magnetization transfer contrast (MTC) ZEDB]
GO X5 EBECNZ S0, YV T
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AT A AR TOBERHH T L, BRI
RWFEDB DD T Ll EPBRT N LN, KBE
LHBMEICE L TIEN/HEO—D Ean .
BUAE & CTRICHKE &% MRI % F Vv CERIK
M 21T - 7oL, E IR B2 OB
AL L TEY, ZOFEZEkOE G2
EEHELIFHICEHATHA LINTWAS. &
HEAHERF S 2 MRI % ACI £ DIEHEERE O
W ABRIC ¢, MRIIC L % 2HiiC
BEREKE O T EIET KRS & L AEIC
K<, BREHMA D GAG BENMEWC & 235
VeI sz, —77, MMSIIEHEC L IBERE I
FFERE O X D I BRI TG Cld e h o 7o
Z D, ERBFD GAG BEIEETH
LHADEFHEEIN, MRIIC X A5 & — L
7o L L, ERIRDII-ofiEtaotatiz
- TR\, %« DIEFNC 11 5 B AfEkE
@ Tifi & ICRS A0 71 & % Mk &
DORNCITI O BRSO o/, 2O
JRER & L TE, W OO nEEELRE 2 60
%, SENIEEEO THEO A Z B L TW5b
2, ARAMBEICRE L SRR L, Y
B L EEEO THEORE L TEFRasn5. Bl
T TREZ AV T Th T 5 R IRE
OFHL T, EHEO THEBIEDA LTS T
EDP—HITH - 7o, BHEOBERKE Tt
FIAEWIE L B D, EREO Tl R
BE s KRELS B TOLHEEERD S &0
5, B0 THHEIELE-INErdLh
7T\, F 72, ICRS 2 71T & A Mk ny 27l
ETEKRE OMIRG & 1k« 7n FEHE CRE 9% b
DTHY, BT L EBEHIKEER MR O
R EMBET 5 GAG BEOFHMICER % 5\ T
WiaWZ EBFERAEEZ bz SEOREED
5B IE KB & MRI 12, ACI #%OBEEkE
DRI & @I ATHE TH 5 nJEEME R I N 5
HOD, TOFEOEAEEZFTND /DI
WO THEOFH Z Mz 720, % /-t
DOFEED GAG BEHTE T 5L T, 5%
SO ABEHAETONENDH EF 2 BT



BIERR AR

BIEKE &M FHE CH4E LSS5 ACTIZHK
FHREGICH T 52ERLERETH D, ZOEK
BAEICEL Tl BT hRIFLE T 20 ENLS
W L LA 6Z20BEKREIILT L SIET
WTERE LRI TRV BB TWA.
L M2 B 5 ACL R OBEEIKE OM&ERIZE
F 5345 Tld, Peterson S EEMARMIT, A
THE 71%, BTG &AL OR A %
109%, MAEEkE 19% C, HBHY R 70 BUR
%72 &3 5—7F, Roberts Hit, yFikE 7
%, BEMM43%, MALEE 50% &L T
W5 RIFFRICEWTh, itk 1F0
IR 5D HBE CIIER IR BUE O o5 13 IRFH 12 RIFC
BHDITH L, AEBIBIEEE ORI <
3, MFRT &L UITNELTHIMNT LR
W CRahrorc. 2OXDEEREMAMETIE, i
BRI BRI EEAEON 500, K
PR TIHEERBROE AT & 0 EIRBUE S
BT HFTRENELSD 5.

B 55\ T ACT £ OB % D REREI R
NEfToIoBEIC KD &, U TIRIBHED
3 ARECBERIRE ORANTER LK, B
kG A RICHFEIN DI LY,
A X TIEIBAEE 3~6 H B RE CTIEEIKE OR
BHFERT B HDOD, DRI ERZE P ETS
5EINBY. INLOERN L ACT OEE
IR D B S TREME S RIE I NS 28, b
FIZRI % ACI D EBEEMAKORRIZLIC
BAL T, B THRRIFRBEAIZEMG 25 7
po fole b ICi3BET SN Ty, L,
ACI Ox} 5 & 7o ZREFIE 10 {0 B 20 fE T
DEFEEZENEB N LD, BERIKE ORI
BIEFFHICEETH Y, REEMOETOREY
EOIRNERBSENAEE CHL EELDLN
%.
BAES < OWFEREBIIC 5\ C, RIAME % 2k
FI L7, JOMTFREISEWEERRE TO
BHELXHEL, AN7 x— P2V ZR0E
LW, MERBMELY W EEEOM
RO ERARALNTWAS., TNHDOHL W

MRI (& % 3

B AERIGH S ABIC b, BIEHIRE S
MRI 7 & BASK & OB RIRHM 2 IF R R ACAT
WA TR, EEMARGR ORI 5
5 ETCHEFECEMTHALLEZLNS.

& B

B MR # W T ACLIC X 5
TFHRE OBIRHI 41T - 7o Ak i3 BEEK
B ORI IFRBEIFHEE & U TR R OH
ERLRWTEROTIOIREE & 72 5 etk 25 R
.
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Qualitative MR Assessment of Repair Cartilage after Autologous
Chondrocyte Implantation
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Autologous chondrocyte implantation (ACI) is widely used to treat articular cartilage lesions. It
has been known as an effective, essential treatment, especially for the large osteochondral defects of
the articular cartilage of the knee, but the qualitative aspect of its use in repairing cartilage has not
been well documented. The aim of our study was to evaluate the quality of reparative cartilage after
ACI using gadolinium-enhanced magnetic resonance (MR) imaging.

The study group comprised 7 knees from 7 patients who had undergone ACI and second-look ar-
throscopy with biopsy. Gadolinium-enhanced MR imaging was performed to assess the concentration
of glycosaminoglycan (GAG) in repair cartilage. T1 value was calculated using an inversion recovery
sequence (TR 1800 ms ; TE 28 ms; TI 50 to 1600 ms ; FOV 130 x 130 mm ; section thickness 3.0
mm ; matrix 512 x 512 ; TSE factor 6), the most prevalent method for calculating the T1 value of the
cartilage. Histological evaluation of repair cartilage was made at second-look arthroscopy to assess
how closely the repair cartilage resembled normal cartilage. Lysholm scoring quantified the clinical
status of the patients before ACI and one year after ACI.

The T1 value of repair cartilage was lower than that of normal cartilage, signifying lower concen-
tration of GAG in repair cartilage than in normal cartilage. Repair cartilage was classified as hyaline-
like cartilage in 4 patients and mixed cartilage in threes. This finding was consistent with MR evalua-
tion. Lysholm scores before ACI improved significantly one year after ACI.

Qualitative evaluation of repair cartilage after ACI is important in assessing treatment results and
predicting outcomes, such as the presence or absence of long-term degenerative changes. This MR
imaging method may be useful as a noninvasive evaluation of quality in repair cartilage after ACI, but
studies on additional cases are necessary.
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