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S T E M  C E L L T H E R A P Y:
W H AT  I R S S H O U L D  
K N O W ?



DO  YO U KNO W  ANY 
K IND  O F  M ED IC AT IO N 
T O  DO  T HESE  AL L  AT  

T HE  SAM E  T IM E?

R E G E N E R A T I O N  
E F F E C T Which can even create an 

ear!

A N T I  I N F L A M M A T O R Y  
E F F E C T

Same as cortons!

I M M U N O M O D U L A T O R Y  
E F F E C T
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Same as 
Inf l iximab, 

Azathioprine, 
and others

Introduction:



DO  YO U KNO W  ANY 
K IND  O F  M ED IC AT IO N 
T O  DO  T HESE  AL L  AT  

T HE  SAM E  T IM E?
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Introduction:



Regeneration:
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-Stem cells are a category of cells naturally present in our

bodies, playing a role in partial body repairs and other bodily

activities. Various sources of stem cells exist in our bodies,

including bone marrow cells, fat cells, cells in the gums, muscle

cells, and umbilical cord cells, including Wharton's jelly and

umbilical cord blood.

What are stem cells?

Introduction:



infliximab

An Inflammatory 

disease

Anti inflammatory 

effect



cortons

Auto immune disease

Immunomodulatory effect:



Stem cells play a crucial and potentially transformative role in medicine.

Therefore, radiologists must have clear vision to facilitate targeted and

personalized drug delivery.

Evidence suggests that while systemic stem cell therapy may not be effective,

targeted injections of cells are more promising.

Why is stem cell therapy important in (IR)? 

Vascular delivery is often the most effective form of targeted therapy.

Radiologists are the eyes of all other specialists.



Interventional 

radiologist



Head of femur





ABO UT  KNEE  O A

-Osteoarthritis disease (OA) , is one of the

most common joint destructive diseases,

which can progress slowly and cause

irreparable damage

-6% of men and 18% of women, who are under

the age of 60 are suffering from OA all over the

world

-No definite cure for this disease has been

known so far

-In OA, the most common treatment is medical

therapy for pain control
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Introduction:



Stem cell

preparation

Umbilical cord (UC) is a rich source of
rapidly proliferating mesenchymal stem
cells (MSCs) that are easily cultured on a
large-scale.

Schematic description for human

umbilical cord preparation to improve

the transduction of MSC-EM-initiating

cells.

Tweezers (4 mm) were used to

generate uniform slices by transversal

dissection of the umbilical cord with a

scalpel.

In the second step, the slices were cut

between the blood vessels to ensure

one blood vessel in each of three

pieces (Standard).

One blade of the scissors was pushed

into the blood vessel lumen and

closed in the orientation that the

second blade cut through the surface

of the umbilical cord and opened the

blood vessel (BLOP).

In the last step, the blood vessel was

Stem cell

preparation
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Genicular artery embolization for 
treatment of knee osteoarthritis 
pain: Systematic review and meta-
analysis

Bedros Taslakian a,∗, Larry E Miller b, Tarub S 

Mabud a, William Macaulay c, Jonathan 

Samuels d, Mukundan Attur d, Erin F Alaia e, Richard 

Kijowski e, Ryan Hickey a, Akhilesh K Sista f

Objective
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G E N I C U L A R  A R T E R Y  E M B O L I Z A T I O N  ( G A E )  I S  A  N O V E L ,  
M I N I M A L L Y  I N V A S I V E  P R O C E D U R E  F O R  T R E A T M E N T  O F  
K N E E  O S T E O A R T H R I T I S  ( O A ) .  T H I S  M E T A - A N A L Y S I S  
I N V E S T I G A T E D  T H E  S A F E T Y  A N D  E F F E C T I V E N E S S  O F  
T H I S  P R O C E D U R E .
D E S I G N
O U T C O M E S  O F  T H I S  S Y S T E M A T I C  R E V I E W  W I T H  M E T A -
A N A L Y S I S  W E R E  T E C H N I C A L  S U C C E S S ,  K N E E  P A I N  
V I S U A L  A N A L O G  S C A L E  ( V A S ;  0 – 1 0 0  S C A L E ) ,  W O M A C  
T O T A L  S C O R E  ( 0 – 1 0 0  S C A L E ) ,  R E T R E A T M E N T  R A T E ,  
A N D  A D V E R S E  E V E N T S .  C O N T I N U O U S  O U T C O M E S  W E R E  
C A L C U L A T E D  A S  T H E  W E I G H T E D  M E A N  D I F F E R E N C E  
( W M D )  V E R S U S  B A S E L I N E .  M I N I M A L  C L I N I C A L L Y  
I M P O R T A N T  D I F F E R E N C E  ( M C I D )  A N D  S U B S T A N T I A L  
C L I N I C A L  B E N E F I T  ( S C B )  R A T E S  W E R E  E S T I M A T E D  I N  
M O N T E  C A R L O  S I M U L A T I O N S .  R A T E S  O F  T O T A L  K N E E  
R E P L A C E M E N T  A N D  R E P E A T  G A E  W E R E  C A L C U L A T E D  
U S I N G  L I F E - T A B L E  M E T H O D S .
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Results

In 10 groups (9 studies; 270 patients; 339 knees), GAE 

technical success was 99.7%. Over 12 months, the WMD 

ranged from −34 to −39 at each follow-up for VAS score 

and −28 to −34 for WOMAC Total score (all p ​< ​0.001). At 

12 months, 78% met the MCID for VAS score; 92% met 

the MCID for WOMAC Total score, and 78% met the SCB 

for WOMAC Total score. Higher baseline knee pain 

severity was associated with greater improvements in 

knee pain. Over 2 years, 5.2% of patients underwent total 

knee replacement and 8.3% received repeat GAE. 

Adverse events were minor, with transient skin 

discoloration as the most common (11.6%).

Conclusions

Limited evidence suggests that GAE is a safe procedure 

that confers improvement in knee OA symptoms at 

established MCID thresholds. Patients with greater knee 

pain severity may be more responsive to GAE.
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Intra-Articular Mesenchymal Stem Cell Injection for 

Knee Osteoarthritis: Mechanisms and Clinical 

Evidence

Pengxu Wei 1,2,*, Ruixue Bao 3

https://pubmed.ncbi.nlm.nih.gov/?term="Wei P"[Author]
https://pubmed.ncbi.nlm.nih.gov/?term="Bao R"[Author]
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MSCs and their secretion may repair damaged issues via 
diverse mechanisms including chondrocyte differentiation, 
trophic effects, and immunomodulatory functions. A larger 
amount of injected MSCs may be expected to induce better 
effects.
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 1)Symptomatic knee 

OA: including people 

who have daily pain 

which has started at 

least 3 months before 

the visit
 2)Patients in mild to 

moderate stages of 

OA
 3)Radiographic 

changes should be 

observed in the 

specified knee

Exclusion criteriaInclusion criteria

 1)Intra-articular steroid, Hyaluronic acid in the knee 

or Oral steroid during the last 6 months

 2)Local or systemic infection

 3)Mori deviation in the form of valgus more than 10 

or varus

 4)Simultaneous ankle or hip pain on the same side

 5)Any manifestation of secondary arthritis

 6)History of recent malignancy

 7)Autoimmune diseases

Material and method:



-out of 500 patients that were screened,30 patients (27 

women and 3 men, mean age 61-year-old) were included in 

this study

-The study was accepted by the University IRB and Ethic 

Committee

-We selected the opposite knee as a control group, and 

initially, their WOMAC and VAS scores were similar.

-The WOMAC score was recorded one day prior to the 

intervention and at 1, 3, 6, 9 and 12 months post-

intervention.

- MRIs were performed at 1,6,9,12 months after the 

Material and method:



Technique of injection:

-Under Local anesthesia, the contralateral common femoral artery was 

accessed

-Using JB1, or cobra catheter, the genicular artery leading to arterial 

blush were selected

- Then the cells injected slowly

-5 cc of distilled water to wash the remain cells form the catheter

Material and method:



Angiographic pictures of the genicular artery and 

the blush

Material and method:



-Patient were admitted overnight and were all discharged 

the following day with this order :

RX/

1)Cephalexin 500mg q6 hours for 10 days(to prevent 

infection)

2)Apixaban5 mg BID for 2weeks(to prevent DVT because of 

immobilization)

-Patients were asked to avoid any heavy activity for a week

Material and 

method:



- Technical success was 100%

- No Immediate major complication

- 2 patients had some self-limited skin discoloration

- All the patients have successfully completed their clinical follow-up as 

scheduled.

- There was reduction of WOMAC score every 3 months and the most 

reduction was during the first month

Results:



After 12 months, we observed significant 

differences in the final WOMAC and VAS scores 

between the two groups!

Injected knee

Control Group

WOMA

C

WOMAC

VA

S

VAS

29.58 To 

3.86
6.82 To 1.71

28.86 To 41.68

6.34 To  8.37

Results:



6.82

3.79

3.06

2.31
1.96

1.71

6.34
6.68

7.2

7.65
7.82

8.37
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Results:
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Results:



Average size (mm) M0 M3 M9

Patella medial 2.19125 2.3475 2.4675

Patella lateral 2.6275 2.755 2.81875

Femoral condyle medial 

weight bearing 0.90125 0.9775 1.12625

Femoral condyle medial 

non weight bearing 1.8075 2.06 2.1475

Femoral condyle lateral 

weight bearing 1.36125 1.42125 1.6425

Femoral condyle lateral 

non weight bearing 1.58875 1.72125 1.77375

Tibial condyle medial 

weight bearing 1.305 1.31875 1.4075

Tibial condyle lateral 

weight bearing 1.59875 1.69 1.8075

Results:



Results:

M0 M6 M12



Result

s:



Results:

M0 M6 M12



As the WOMAC score clearly

indicates a significant reduction in

pain, along with notable

improvements in all clinical

symptoms, observed in all patients

after 12 months, this procedure can

be regarded as a substantial

advancement in pain management

for patients with knee osteoarthritis

(OA).
Cartilage regeneration measured

as 0.2mm in 9 months which

shows the potent ability of stem

cells to differentiate to other

tissues!

Conclusio

n:



What we can confidently state is :

Intra-arterial MSCs injection in 

Genicular artery, is 

Safe

Effective

And can:

Decrease pain and WOMAC

VAS

Signal intensity

Possibly: Cartilage regeneration

“And also prevent progress of 

OA”

Discussion:
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Thanks for your attention


