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Control group
MSC (-), LIPUS (-)

LIPUS group
MSC (-), LIPUS (+)

MSC group
MSC(+), LIPUS (-)

MSC+LIPUS group
MSC(+), LIPUS (+)

Create an osteochondral defect 
on the femoral grooves 

4 weeks

PBS

PBS

MSC injection

MSC injection

Sham LIPUS

Sham LIPUS
4, 8 weeks

Analyses

Effect of Low-Intensity Pulsed Ultrasound after Mesenchymal Stromal 
Cell Injection to Treat Osteochondral Defects: an in vivo study
Shoki Yamaguchi et al.   Ultrasound Med Biol. 2016 Dec;42(12):2903-2913. 
                                              doi: 10.1016/j.ultrasmedbio.2016.07.021. Epub 2016 Sep 3

Useful ?

MSC injection improved the cartilage 
repair.

LIPUS improved the subchondral bone 
density.

Combinational use of MSC & LIPUS 
promoted both of the cartilage repair 
and subchondral bone density.

LIPUS would be a promising candidate 
as physical therapy modalities for the 
cell therapy against the osteochondral 
defect in regenerative medicine.

✓

✓

✓
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Suggestions

Osteochondral defect 
Cell Supplementation Low-Intensity Pulsed Ultrasound

                                                 (LIPUS)

LIPUS stimulation
30mW/cm2 (SATA), 1.5MHz
20min, 5 days/week

LIPUS stimulation
30mW/cm2 (SATA), 1.5MHz
20min, 5 days/week

MSC injection LIPUS stimulus

Articular Cartilage

Subchondral bone

Promotive effect 

Promotive effect 
Limited effect

Limited effect


