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not too little, not too much
The title of  the (relatively)  famous 1960s pop song, “Not too little, not too 
much” seems perfectly  to summarize the results of a recent study of the 
association  between physical activity and cartilage degeneration. 

Frequent participation in high-impact activities such as running appears 
associated with more degnerated cartilage and potentially a higher risk for 
the development of osteoarthritis. Lower impact sports are likely to be more 
beneficial for individuals at risk for osteoarthritis but too little activity may 
also accelerate degeneration.

It has been estimated that nearly one in every two 
people in the Western world will develop knee 
osteoarthritis by the age of 85, while the US Centers 
for Disease Control and Prevention estimate that  

37 million Americans over the age of 18 are projected to 
have physician-diagnosed arthritis. 

Researchers at the University of California in San 
Francisco (UCSF) had previously found an association 
between physical activity and cartilage degeneration, but 
that study focused on one point in time. 

For the new study, presented  at last year’s RSNA meet-
ing, the UCSF researchers looked at changes in knee 
cartilage among a group of middle-aged adults over a 
four-year period. They used magnetic resonance imaging 
(MRI)-based T2 relaxation times to track the evolution of 
early degenerative cartilage changes in the knee.

“T2 relaxation times generated from MR images allow 
analysis of the biochemical and molecular composi-
tion of cartilage,” said Wilson Lin, B.S., research fellow 
and medical student at UCSF. “There is increased water 
mobility in damaged cartilage, resulting in increased T2 
relaxation time.”

The researchers analyzed 205 patients, age 45 to 60, 
from the UCSF-based Osteoarthritis Initiative, a nation-
wide study funded by the United States National Institutes 
of Health on the prevention and treatment of knee osteo-
arthritis. Participants used a questionnaire to record their 
physical activity. The researchers measured T2 values of 
cartilage at the patella, femur and tibia of the right knee 
joint at baseline and at two- and four-year visits. 

According to the results of the study, participating fre-
quently in high-impact activities, such as running, appears 
associated with more degenerated cartilage and poten-
tially a higher risk for development of osteoarthritis.

“When we compared the scores among groups, we 
found an accelerated progression of T2 relaxation times in 
those who were the most physically active,” said Thomas 
M. Link, M.D., professor of radiology and chief of mus-
culoskeletal imaging at UCSF. “Those who had very low 

levels of activity also had accelerated progression of T2 
values. This suggests that there may be an optimal level 
of physical activity to preserve the cartilage.” 

The results open up numerous areas for future inquiry, 
including analysis of the impact of specific types of physi-
cal activity on knee cartilage health. Along with the find-
ings on changes in knee cartilage, the study also high-
lighted the potential of T2 relaxation times as an early 
indicator of cartilage degeneration.

“Standard MRI shows cartilage defects that are irre-
versible,” Dr. Link said. “The exciting thing about the new 
cartilage T2 measurements is that they give us information 
on a biochemical level, thus potentially detecting changes 
at an earlier stage when they may still be reversible.

FigUre 1.  All four diagrams A,B,C & D above show T2 color maps of knee 
cartilage located at the medial tibia. An individual from the high physical activ-
ity group (C and D) shows a greater increase in T2 relaxation time compared to 
an individual from the moderate physical activity group (A and B). 


