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Introduction

• Increases in life expectancies and an ageing population results in 
rise of chronic and degenerative diseases, which becoming a major 
public health concern.

• OA is the most common musculoskeletal disease and occurs in 
around 15% of the world population over 60 years of age. 

• OA  is the painful and disabling degenerative disease that can effect 
any joint.

• Knee OA is one of the most frequent forms of osteoarthritis



Osteoarthritis
• Osteoarthritis (OA) is a disease process resulting from

the failure of chondrocytes to repair damaged articular
cartilage in synovial joints. OA seems to be more
synovial disease than a pure degeneration of cartilage.



• Increased synthesis of tissue-destructive proteinases
such as matrix metalloproteinases, increased
chondrocyte apoptosis, and insufficient extracellular
matrix generation result in a cartilage matrix that is
unable to withstand normal mechanical stresses.

• This leads to progressive cartilage loss, subchondral
bone remodeling, osteophyte formation, and
synovial inflammation



Prevalance
Approximately 

30% of the 
population (aged 

45-65) world wide 
were affected by  

osteoarthritis

45% of all people 
developed knee 
OA and  25% hip 
OA at some point 

during life 

80% of people 
over 55yrs of 

age have 
osteoarthritis of 

at least  one 
joint



Natural Course

• Chronic pain with exacerbations and 

remissions

• Episodes of inflammation in synovial 

joints

• Slowly progressive loss of joint space

• Eventual need for replacement in 10%



The ACR Clinical classification criteria

In this criteria the presence of knee pain along
with at least 5 of the following 9 items 
• Age> 50 years old 
• Morning stiffness < 30 minutes 
• Crepitus on knee motion 
• Bony tenderness 
• Bony enlargement 
• No palpable warmth 
• ESR <40mm/hr
• RF< 1/40
• Synovial fluid compatible with OA



Key pathological features of OA
Pathology Radiographic correlates

Focal loss of articular cartilage Joint space narrowing(if loss is 
extensive)

Bone growth at the joint 
margin

Osteophytes

Sclerosis of underlying bone Sclerosis of subchondral bone

Cyst formation in underlying 
bone

Bone cyst

Loss of bone Bone attrition

Varying degree of synovial 
inflammation

Effusions may be apparent

Fibrosis and thickening of the 
joint capsule

Not visible on radiographs





MSK USG findings of OA
The use of high frequency
transducers with greater
resolution of superficial
musculoskeletal structures has
promoted an increasing use of
ultrasound (US) in
musculoskeletal system
assessment .
US has also been used in recent
years as a technique to evaluate,
diagnose and monitor patients
with distinct rheumatic diseases



Functional Assessment

• Visual analog scale

– 0 to 10 point scale

– Pain severity

– Patient’s global assessment

• WOMAC

• The WOMAC measures
– 5 items for pain (score range 0–20),
– 2 for stiffness (score range 0–8), and
– 17 for functional limitation (score

range 0–68).



Major Treatment Options

Non-pharmacological

Pharmacotherapy



 Patient Education

Weight loss

 Exercises

 Joint protection

 Physiotherapy

 Psycho-social



ACR Guidelines— Pharmacologic/Surgical Therapy

American College of Rheumatology Subcommittee on Osteoarthritis Guidelines. Arthritis Rheum. 2000;43:1905-1915.

Mild to Moderate Pain

• Simple analgesics 
(eg, acetaminophen)

• OTC NSAIDs

• Topical creams

Moderate to Severe Pain

• Rx NSAIDs plus 
gastroprotective agent,
or COX-2–selective 
inhibitors

Additional
Therapies

• IA hyaluronans

• IA steroids

Surgical
Intervention

• Total knee 
replacement





Intra-articular Steroid injection

• Effective but short-lived

– More effective in patients with effusion

– Moderate-severe pain not controlled with 

paracetamol/NSAIDs

• Frequency of use

– Not repeated within 3-6 months

– Raynauld’s study 3 monthly use over 2 yrs – safe and effective





• Intra-articular viscosupplementation has become 
increasingly common for the treatment of 
symptomatic knee OA, However its efficacy remains 
controversial. 

• In several clinical studies, exogenous hyaluronic acid 
(HA) reduced the production and activity of pro-
inflammatory mediators and matrix 
metalloproteinases, while enhancing native 
chondrocyte HA and proteoglycan synthesis, and 
even altering the behavior of immune cells.



I/A Viscosupplementation:

• Onset delayed but more prolonged than IA steroid

• Local AEs common

• Expensive

• Should not be routinely used



Biological therapy

PRP

Stem cell



Stem Cell

• Stem cells are the foundation cells for every organ
and tissue in our bodies.

• The highly specialized cells that make up these
tissues originally came from an initial pool of stem
cells formed shortly after fertilization.

• Throughout our lives, we continue to rely on stem
cells to replace injured tissues and cells that are lost
every day, such as those in our skin, hair, blood and
the lining of our gut.



Stem cells are defined by two characteristics:

• They can make copies of themselves, or self-renew

• They can differentiate, or develop, into more
specialized cells, the ability to differentiate, giving
rise to the mature types of cells that make up our
organs and tissues





• Allogenic stem cell:
Bone marrow derived stem cell

Embryonic

Cord blood

• Autologous stem cell :

Peripheral blood stem cell

Bone marrow derived stem cell

Adipose tissue

Umbilical cord



Source of stem cells



This cell
Can form the 

Embryo and placenta

This cell
Can just form the

embryo

Fully mature 

Developmental potency



• Embryonic stem cells are pluripotent, meaning they 
can generate all of the body’s cell types but cannot 
generate support structures like the placenta and 
umbilical cord.

• Other cells are multipotent, meaning they can 
generate a few different cell types, generally in a 
specific tissue or organ.

• As the body develops and ages, the number and type 
of stem cells changes. 

• Totipotent cells are no longer present after dividing 
into the cells that generate the placenta and 
umbilical cord. 



How it Work??



It works on…



Sequence of events

Harvest of MSCs

 Preparation of MSCs

Delivery MSCs into the
osteoarthritis knee

 Post-injection
rehabilitation



Advantages of PBSC over BM stem cell collection

• Simpler 

• Done on OPD basis and not required OT

• Rapid hemotopoietic recovery

• Less likely to contain malignant cell

• Risks of GA and discomfort due to marrow aspiration 
are eliminated.

• Marrow aspiration is difficult or impossible in cases 
of fibrosis/sclerosis.



Autologous Stem Cell Harvesting 
Procedure

• Factors needed: G-CSF, GM-CSF

• Doses: G-CSF 5-10µg/kg for 5-6days

• Time of collection: When the leukocyte count  
exceeds 5k from base line.

• Collected by apheresis machine



Methods of application

There are three major 
methods of applying 
mesenchymal stem cell:

 Intra articular injection of 
mesenchymal stem cell 
suspension.

 Implantation of cell-mixed 
composite scaffold.

 Microfracture through 
articular cartilage and 
subchondral bone.



Introduction and post injection care of stem cell in knee joint

• The skin must be cleaned and sterilized.

• To help the physician guide the needle precisely to the desired location
where the stem cell will be administered,

• Fluoroscopic or USG guided may be used to give injection

• A local anesthetic is used to numb the area for the procedure and
during recovery.

• Most procedures are completed within 15 minutes

• After injecting MSc relative rest for 3days .

• ROM exercise will initiate after 3 days of relative rest.

• At 2nd week of post injection patients participate stretching and
isometric form of strengthening exercise of Quadriceps muscle.

• At 3rd week patients participate complete rehabilitation program



Case Scenerio-1

60 years obese lady present with chronic knee pain
unresponsive to conservative treatments and radiologic
evidence of osteoarthritis Knees grade-II(Lt) were treated with
activated autologous peripheral blood stem cell by USG
guided intra-articular injection in knee joint.



ROM MEASUREMENT



Case Scenario: 02

• 63 years male present with chronic bilateral knee pain
unresponsive to conservative treatments, he had history of
arthroplasty of Rt knee joint 3 year back and radiologic
evidence of osteoarthritis Knees grade-III(Lt) were treated
with activated autologous peripheral blood stem cell by intra-
articular injection in left knee joint.

• He had a bad experience of joint replacement surgery,
marked restriction of ROM, excessive heaviness of lower limb.

• After replacement he can only weight bear by his Right knee,
but without any significant improvement of functional
impairment and disabilities.





Summary
• The research performed with five study sample 61±5 years

old, among them02 were male and 03 female. Most of them
were overweight(BMI:25-30kg/m2) and two were obese
(BMI:>30kg/m2 ).

• They were presented with chronic knee pain unresponsive to
adequate conservative treatments and radiologic evidence of
osteoarthritis knees varying grade-II/III (Kellgren Lawrence
grading scale),



• Treated with autologous peripheral blood MSc by 
USG guided intra-articular injection in affected knee 
joint. 

• A mean volume of 6.5ml MSc suspension containing 
cell viability of 97±2% and viable CD34+ count 
2530±10 cell/μl were prepared and injected into the 
selected knee of patients



Follow-up

Time Pain Score
(20)

Functional 
Impairment  
(68)

Stiffness
(8)

Articular 
cartilage 
quality and 
thickness, 
mm

Range of 
motion

Initial 15±3 52±6 6±2 2±0.4 90±10 

16th week 6±3 24±6 2±1 2.9±0.5 115±10 



• A significant reduction was seen in all parameters
post injection of autologous peripheral blood MSc in
osteoarthritis of knees.

• Our limitation is short follow-up and few number of
cases

• Need longer duration follow-up to make final
comment





• Peripheral blood stem cells (PBSC) due to their multi-
lineage potential, immunosuppressive activities, and
limited immunogenicity, were tried as an intra
articular injection.

• In conclusion, we can consider that MSC therapy
could improve the patient’s conditions, as shown by
these preliminary results.

• Before starting the general use of MSCs as a new
way of treatment, the exact role of MSC therapy in
the management of OA should be clarified. For that,
further investigations are necessary.



We certainly need more experience at a large 
scale to determine: 
• The required cellular dose;

• The number and the timing of injections;

• The proper use of co-stimulators;

• The determination of the best cell subtypes;

• The stage of the disease to select for MSc
transplantation (as shown in other studies, if we treat
the patients earlier and in a better clinical condition
the results may be much better)



ACKNOWLEDGMENT

I would like to thank Dept. of Transfusion
Medicine, Dept. of PMR , BSMMU for providing
the facilities for MSC Preparation and
Intervention procedure .



Team members.






