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Measurement of Adult Normal Knee Joint Cartilage Morphology Based on MRI
ZHANG Jian —let, LU Di,LU Sheng ,LIANG Jin - long ,SUN Guo — bao, GAO Xin - jian. Department of Anato-
my, Kunming Medical University, Kunming, Yunnan 650500, China

[ Abstract] Objective:To understand the distribution of normal knee cartilage andfemoralcondyle carti-
lage thickness of the weight bearing regions, to provide a basis for early diagnosis and dynamic observation for
the knee joint disease. Methods:50 male and 50 female, a total of 100 adult volunteers were involved, ranging
from 20 to 30 years old, with a mean age of 25. 3 years. All the knees were scanned by magnetic resonance im-
aging (MRI). Knee cartilage thickness of medial tibia platform, lateral tibia platform, patellar, femoral troch-
lea, medial and lateral femoral condyle in sagittal windows were measured in the software MIMICS. The maxi-
mum cartilage thickness of the selected area of normal weight bearing region were measured and compared. The
three — dimensional morphological characteristics of the knee cartilage reconstructed was observed by MRI. Re-
sults ; The maximum thickness of the knee joint cartilage on each regions were as follows ; Tibia lateral platform .
3. 19mm, tibial medial platform:3. 07mm,femoral lateral condyle:2.93mm, femoral medial condyle:3. 19mm,
femoral trochlea cartilage:3. 57mm, patellar cartilage:3. 7Smm. There were no statistical differences between
men and women for cartilage thickness(P > 0.05) ,but significantly statistical differences between weight bear-
ing regions and non — weight bearing regions( P < 0. 05). Conclusions: The thickness of the normal adult
knee joint cartilage is various in different regions, thickness of the weight bearing regions were significantly
greater than the non — weight bearing regions in femoral condyle. Thickness of the knee joint cartilage can be ac-
curately measured and the three — dimensional morphology of knee joint cartilage can be easily reconstructed
based on MRI.
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Fig.1 Schematic diagram of cartilage thickness measurement 1la Determine the cartilage — subchondral bone
interface and cartilage — soft tissue interface, and measure two interface vertical shortest distance 1b Results of the
knee joint cartilage thickness( sagittal view) Fig.2 Illustrated knee joint weight bearing regions selection 2a
“A” point area was the knee joint bearing region( sagittal view) 2b Segmentation of the knee joint cartilage Fig. 3

Three dimensional schematic diagram of the knee joint cartilage 3a Edited the cartilage in the three dimen-
sional window 3b Three dimensional morphology of knee joint cartilage (lateral view) Fig.4 Knee joint carti-
lage thickness of the lateral and medial femoral condyle 4a The lateral femoral condyle 4b Femoral medial con-
dyle. In the figure * means the two sets of data had statistically significant differences( P <0.05)

®1 BXTARXEHHEEE(mm,x+s5,n=100)

Tab.1 Thickness of the knee joint cartilage on each region(mm,x +s,n=100)

HE! furs) BESMIFA BENITER e SRR il L2 SEEGER Y
Gender Side Tibia lateral platform ~ Tibia medial platform ~ Femoral lateral condyle ~ Femoral medial condyle Patellar cartilage ~ Femoral trochlea cartilage
(¥l Ff(Left) 3.18£0.07 2.98+0.08 2.90£0.04 3.1410.12 3.68£0.07 3.54£0.06
e Ffil(Right) 3.170.41 3.070.14 2.85+0.06 3.270.07 3.74£0.02 3.49+0.10
Tl (Left) 3.170.07 3.08+0.04 2.93£0.05 3.20+0.09 3.80£0.10 3.66+0.07
1 (Female)

Fifil( Right) 3.21£0.09 3.14£0.07 2.96£0.08 3.21£0.16 3.79£0.10 3.63£0.01
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