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Todays Talk

ÅBonemarrowaspirate concentrate (BMAC) 
mesenchymalstem cells (BM-MSCs) in 
Osteoarthritis knee - Case series. 
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Background

ÅThe capacity of  articular cartilage is limited to 
heal due to low mitotic  potential  of 
chondrocyte in vivo. Thus  defects  in the Joint 
cartilage progress to osteoarthritis1. 

1. Kuroda R, K Ishida, T Matsumoto, T Akisue, H Fujioka, K Mizuno,HOhgushi, S Wakitaniand M Kurosaka. 
(2007). Treatment of full thickness articular cartilage defect in the femoral condyle of an athlete with an 
autologusbone marrow stromal cells. Osteoarthritis Cartilage 15:226-231.



Cartilage

ÅCartilagedoes not contain 
blood vessels (it is 
avascular) or nerves (it is 
aneural). 

ÅNutrition is supplied to the 
chondrocytes by diffusion.

ÅSo, poorly adapted to heal 
& recovery.





Treating OA

ÅNon-Pharmacological:



Drug Therapy



Intra-articular Injections

There are two main types 

of intra-articular 

injections.

1. Steroids ïInjected into the joint to decrease             inflammation.

2. Viscosupplementation ïInjected into the joint to   provide lubrication.



Ultimately



Risk of knee arthroplasty

üBleeding--------Blood Bank

üInfection--------Antibiotics

üDamage to nerves, blood vessels, tendons, 

ligaments

üFailure of Procedure, Fracture, Dislocation 

(esp. hips)

üBLOOD CLOTS-------Blood Thinner (e.g. 

Coumadin) for 6 weeks after surgery



ÅTo address  these limitations, the use of 
autologous  stem cell  was investigated. 

ÅStem cells are generally defined as 
undifferentiated cells that are capable of  
selfrenewalthrough replication. 



Different STEM CELL TYPE



ÅMSCs are commonly called adult stem cells  
which is necessary to maintain tissue  and  
organ mass during  cellular turnover. 

ÅNormally remain quiescent (non-dividing) for 
relatively long periods of time until they are 
activated by signals to maintain tissues.



ÅAutologous BonemarrowAspirate 
Concentrate (BMAC) is one of the best sources  
of MSCs. 

ÅThese stem cells are autologous and therefore 
there is no risk of genetic disease 
transmission. 



ÅThe  BMAC-MSCs has the ability  to 
differentiate into  chondrocytes, fibroblasts, 
and other musculo-skeletal tissue and among 
this, chondrogenic& osteogenic
transformation capability is more than 
lipoaspirate.2

2.Noel D, D Caton, S Roche, C Bony, S Lehmann, L Casteilla, C Jorgensanand B Cousin. (2008). Cell 
specific differences between human adipose-derived and mesenchymal-stromal cells despite 
similar diffenrentialpotentials. ExpCell Res 314:1575-1584. 



Generates every cell in the body including the 
placenta and extra-embryonic tissues

Can form the entirehuman 
being

Cannot form the entire 
human being

Can generate every cell in the body except 
placenta and extra-embryonic tissues

Become specific cell 
types are less flexible 
than above



Study population

Å6



Study duration

Å7 months (1Jan-31July,2017)



Study Place

Ådr½ŀƳŀƴΩǎInterventional Pain, Arthritis, 
Spine & Stem cell Center-Popular Medical 
College Hospital, Dhanmondi, Dhaka.





Kellgrenand Lawrence systemfor 
classification of knee OA

Ågrade 0: No radiographic features of OA are 
present
Ågrade 1: Doubtful joint space narrowing (JSN) and 

possible osteophyticlipping
Ågrade 2: Definite osteophytes and possible JSN on 

anteroposteriorweight-bearing radiograph
Ågrade 3: Multiple osteophytes, definite JSN, 

sclerosis, possible bony deformity
Ågrade 4: Large osteophytes, marked JSN, severe 

sclerosis and definite bony deformity



N=1530

ÅNormal thickness->0.24cm

ÅMild-.20-0.24cm

ÅModerate-.10-.19cm

ÅSevere-<0.10cm

ÅKnee-24.9%



Case-1



Bare foot in standing A/P

Before BM-MSCs(4/1/17) After 6 month of BM-MSCs (8/7/17) 



Right knee

Before treatment After 6 month

0cm
0.3cm



Right knee

Before 6 month After 6 month

0.2cm 0.7cm



Bare foot in standing A/P

Before After 6 month



Left knee

Before treatment After 6 month

0.3cm
0.6cm



Left knee

Before 6 month After 6 month

0.11cm 0.14cm



Case-2



Before BM-MSCs(16/1/2017) After 6 month of BM-MSCs(24/7/2017)



Right knee

Before BM-MSCs After 6 month of BM-MSCs

0.2cm 0.35cm


