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Quantitative study of 3.0T MRI on the thickness of knee joint cartilage in healthy young people

LI Yang, TANG Jin-shuo,ZHOU Zhong-sheng,WANG Chen-yu,PENG Y a-chen,ZUO Jian-lin (Jilin University China—Japan
Friendship Hospital ,Changchun 130000, Jilin , China)

ABSTRACT Objective To explore 3.0T MRI accurate measurement of knee cartilage thickness in healthy youth provides
reliable anatomical parameters for quantitative diagnosis of osteoarthritis and accurate osteotomy of joint replacement. Methods
From January 2013 to December 2013,30 healthy young volunteers including 14 males and 16 females with an average age of
(25.8+2.4) years old ranging from 22 to 33 years were recruited in Changchun, Jilin Province,and a 3.0T MRI scan was per-
formed on the bilateral knee joints of each volunteer. The cartilage thickness was measured on the lateral femoral condyle
(LFC) ,medial femoral condyle (MFC),lateral tibial plateau (LTP) and medial tibial plateau (MTP). Results In four regions
of the knee joint: LFC,MFC,LTP and MTP,whether young men or women,there was no significant difference in cartilage
thickness between the left and right knee joints  (P>0.05). There were significant differences in knee cartilage thickness be-
tween healthy young men and women (P<0.05). In the same sex group, LFC cartilage thickness was thinner in the middle,
thicker in front and rear; MFC cartilage thickness was the thinnest in front and gradually thickening from the front to the rear;
LTP cartilage thickness was thickest in the middle,second in the rear and thinnest in the front; MTP cartilage thickness was the
thinnest in the front,was relatively uniform in the middle and rear and thicker than that in the front. Conclusion In Northeast
China,among healthy adults aged 22 to 33, gender difference may be an important factor in the difference of cartilage thickness
in various regions of the knee joint. Regardless of whether male or female healthy young people,the cartilage thickness of the
entire knee joint is unevenly distributed , but there is no significant difference in cartilage thickness in the same area between
the left and right knee joints.
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Tab.1 Comparison of age and BMI between different

sexenders in 30 healthy young volunteers(x+s)

P51 111 % ik % BMI/(kg-m™)
5 14 26.14+2.91 22.13+1.41
4 16 25.50+2.00 20.25+1.54
L1l 0.7135 3.4601
Py 0.241 0.001
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Fig.1 Precise measurements of the anterior,medial ,and posterior cartilages of the lateral femoral

condyle and lateral tibial plateau of a young male right knee using Mimics software in a sagittal

view at 3.0T MRI  1a. Lateral femoral condyle 1b. Lateral tibial plateau
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Tab.2 Comparison of knee cartilage thickness in different gender and lateral divisions in 30 healthy young volunteers (x+s)
H AL :mm
. T (n=14 f1]) 2 (n=16 f)
531 1%
B RE B RS RS A& B AR R AEL RESMITEE RS A&
e 30 2.98+0.03  3.02+0.03 3.12+0.09 2.48+0.03 2.18+0.08  1.98+0.05 2.60+0.11 1.98+0.10
A5y 30 2.95+0.06  3.00+0.04 3.05+0.16 2.47+0.03 2.15+£0.07  1.97+0.02 2.62+0.06 1.96+0.06
t{H 1.549 1.721 1.352 0.737 0.889 0.804 -0.646 0.602
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Tab.3 Comparison of knee cartilage thickness between

=3

sexenders in 30 healthy young volunteers (x+s)
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n 14 2.97+0.05 3.01+0.03 3.09+0.13 2.48+0.03
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Tab.4 Comparison of knee cartilage thickness in different
gender and in weight-bearing area and non-weight-bearing
area of femoral knee joint in 30 healthy young volunteers
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Tab.5 Comparison of knee cartilage thickness of anterior ,middle and posterior cartilage in various regions of the knee joint

in 30 healthy young volunteers (x+s)

B4 :mm
) MR B R JE A SMUF- & IESEaRiRES
TR i - .
Hij i JG Hif LA J& ] el J& i} LN &
s 4 3 243 32 275: 302 325r  250: 355 320x 235 255: 253
0.08 0.08 0.07 0.06 0.06 0.05 0.07 0.35 0.19 0.05 0.04 0.04
Aivsh hvs)s dTvs)a mivsth thvs s dTvs)g o Bivsth o thvs i ATvs e BivstR thvs o AT vs e
tfH 39.214  -40.194 0.804 -16.157 -15.206 -34.224 -59.248 25.107 -48.510 -15.279 1.379 -13.76
P1{H 0 0 0.425 0 0 0 0 0 0 0 0.174 0
% 6 2.20+ 1.86+ 244+ 1.74+ 1.96+ 2.24+ 1.95+ 3.04+ 2.85+ 1.89+ 2.04+ 1.98+
0.13 0.07 0.15 0.07 0.06 0.10 0.07 0.10 0.20 0.07 0.13 0.12
Aivs o s )i Hivs)s HivsH Fvs)E Alvs)s RivsH Hovs)g Hivs)g ATvs O Hvs ) Rl vs g
X1 12.744  -19.423 -6.809 -13.812 -13.460 -23299 -51.126 4784 -23.475 -5.569 1.812 -3.513
P1{a 0 0 0 0 0 0 0 0 0 0 0.075 0.001
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