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MR imaging characteristics and histological correlation in the growth cartilage of the knee joint LI Xiae-ming, WANG Ren-
fa, ZHANG Jingfeng, et al. Department of Radiology, Tongji Hospital, Tongji Medical College, Huazhong University of Science
and Technology, Wuhan 430030, P. R. China

[ Abstractl Objective: To correlate MR signal characteristics of developing regions at the ends of bones with histological
findings. Methods: Twelve 2 to 3-week old piglets epiphyses (including cartilage of the epiphysis and physs, and bone of the see
ondary ossification center and juxtaphyseal metaphysis) were imaged at 1. ST GE MR scanner. Signal intensity and thickness of
cartilaginous regions seen on MR images were correlated with architecture and thickness of zones shown in corresponding histolog
ical sections. Results: MR imaging depicted five zones between the secondary ossification center and the metaphysis corresponding
histologically to (Dkone of provisional calcification center; @physis of the secondary ossification center; @epiphyseal cartilage; @
physis, and Glone of provisional calcification. The t hickness of regions shown on T WI and T, WI correlated w ith that of histolog
ical zones (r= 0. 91). Conclusions: MR1 findings can differentiate epiphyseal and physeal regions and correlated with histological
findings.
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MRI
: @
; @ ; ® H
12 2 , 24
, , L1L.5T GE MR
( ) :MR
SE T{WI(TR 300 ms, TE 25 ms) T_WI(TR
MRI 2000 ms, TE 150 ms) MR
, ( )
, MR 10% , 2 ,  25%
[2.3] (Formic acid) , JB4 plastic
2, Smm , 1%

1430030 R Sy
( ) ; Department of Radiology, ( Toluidine blue )
Mass. General Hospital, 75 Francis ST. , Boston, MA 02115( Beach R)
(1963-), ) ) ,



24

2004 4 19 4 Radiol Practice, Apr 2004, Vol 19, No. 4

T{WI T,WI,
5
5 : @
; @ : ®
; @ : ®
TIWI  T2WI ,
; TAWI
, T,WI ; TiWI
To2WI (D
1
K1 EHLEEKSE MRI 5% EH1E
iR ) B4 SE ToW1 SE T\WI
R AE A&, &
£ K MEF & A&,
e B 45 i ARAK ARAK,
e 2 W B 45 A 49 F 86 3% & A&,

E: HAEF R RE SR &

MR
:MR

1 ToWIRFUE X A KSE &40 AR K095 55% B 4% 48

b) BLARA A
R

elELE
ERE0HE

—Rih
FEENR

N RERH

R
EHE R

(2
MR

2 SE T1WI T2WI s
(7= 0.91)

k2 EKHE MRE SR BEERHEALNFEMEENL K
e MRA1z 5F @ARFLEMHF MX

i HEE(mm) HEE(mm) FK(1)
IR T & 2.0 2.1 0.92
e B 45 AL 1. 8 1.9 0.93
B R 9.5 10.0 0.91
ZRE A AR AR 1.0 1.1 0.89
ZORB AL e Ak 1.0 1.2 0.90

E: AR R HAMEH (7= 0.91)
MRI
T{WI
T,WI s

2 HUBBXTRRKERE E R a) MR s,

1 FH635, 2 AT AL 3 AR E, 4 B REE,S KRB TS IERS LR, 6 kB P oagd Kk



2004 4 19 4 Radiol Practice, Apr 2004, Vol 19, No. 4

MR

245

,MR

5 : @ MRI )

26
[26] (1]

[3] [2]

T: T2 MR [4]
(Toluidine blue)

2

3
[3] (5]

[ 6]

[7]

Shapiro F. E piphyseal dsorders[J]. N Engl J] Med, 1987,317(2):
1702 1710.

Chung T, Jaramilo D. Normal maturing distal tibia and fbula:
changes with age at MR imaging[ J]. Radiology, 1995, 194(2): 227
232.

Jaramillo D, Connolly S, Mulkern R, et al. Developing epiphysis: MR
imaging characteristics and histologic correlation in the new born lamb
[J]. Radiology, 1998, 207(3) : 637 645.

Jaramillo D, Laor T, Mulkern RV. Comparison between fast spire-
cho and conventional spir-echo imaging of normal and abnormal mus-
culoskeletal structures in children and young adults[ J] . Invest Radiol,
1994, 29(4) : 803-811.

Babyn P, Kim H, Lemaie C, et al. High resolution magnetic rese-
nance imaging of normal porcine cartilaginous epiphyseal maturation
[J].JMRI, 1996, 1( 1) : 172-179.

Pradip AW. Varition in MR signal intensity across nomal human
knee cartilage[ J]. IMRI, 1993, 3(3): 569 574.
Jaramillo D, Shapiro F. Growth cartlage[ J]. MRI Clin North Am,
1998, 6(3) : 455 471.

( 120031112 :2004-0% 06)

G A FBEIF OB 2R KADPGE s F )

P B S DA ME 5 A5 AT R B A 09 B 2ok, A R B —CGUAE FERIF B LB AAE K 20 MR T 2004
FOATAANAATS FTEI, Nk 2EEEF KRdL BNBEFEALLZEFHRFE RETE A3E  BARE

B 3bE R H il s WA X BARF I b de T

L AEXAR: ERAEFBBRFN AR EFVRFHERK AGREA; FBEATHARLEE AEEH EHT L
AL BRI HRE R a0 & 41F] 19 BRI RSB RES B K EF /A

2 MELZRK: ORAM 500 F A& F L&, LeLFA

2000 FHE; QA LEH HAE N ER £

L EEAE S R 45 B BRI GRAD PR BGE RU T IS G AR EE B, IS MR S RN OkAS R
R ATEP A FF I 4 & ( X 4 X A Word LA%) R K # E-mail £: radio@ tjh. tjmu. edu. en, xwang @ tjh. tjmu. edu. cn &
lwang@ tjh. tjmu. edu. cn; @iF 245 3 L2 B R BUAE S F A LAS 5 F: 430030 # 4L XX T A K E 1095 5 BF E

A% S 2 &Y %4 36, Gie LH&ASE #1: 2004 -7 A 204
3. ABHXERBE LA FAT®E
4 5%%:800 L(AFTH, R B Aa 2

XL 2% R iFF BHAAGE L %Y, 458 L AL R AT 5 FEDE R RG], L K& 5474 B @k

IS A F AR E XK A St KA H AN T R
SRR AWK AR AT Sk KL, A A (kAR AN )

ERAULEHT] XF 2 82

AT A&, F N B LOP(FH THEE 4 bt v/ A FH%), 42F 204 57 208
AT £ AT R B DR EAMNFREX 2 NB L, FELARET €&/ A 02783662875

§ »



