
1997

2000

2005

2010

Hernigou

Bone-ON

N=1

BMC

Hernigou

Bone-ON

N=119

BMC

Hernigou

Bone-Fx

N=60

BMC

Gangji

Bone-ON

N=10

BMC

Centeno

Hip OA

N=1

BMC

Hernigou

Bone-ON

N=116

BMC

Centeno

Meniscus

N=1

MSC Cult

Hendrich

Bone-All

N=101

BMC

Giannini

Ankle OA

N=48

BMC

Hernigou

Bone-ON

N=342

BMC

Gangji

Bone-ON

N=11

BMC

Nejadnik

Knee OA

N=36

MSC Cult

Hernigou

Bone Def

N=39

BMC

Hernigou

Cancer Risk

N=1,873

BMC

Hernigou

Rot Cuff

N=45

BMC

Centeno

Ortho

N=227

MSC Cult

Centeno

Ortho

N=339

MSC Cult

Centeno

Non-union

N=6

MSC Cult

Centeno

CMC OA

N=6

MSC Cult

Centeno

Knee

N=681

BMC

Wong

Knee OA

N=56

MSC Cult

Orozco

Knee OA

N=12

MSC Cult

Emadeden

Knee OA

N=6

MSC Cult

Wakitani

Knee OA

N=45

MSC Cult

Kim

Knee OA

N=41

BMC

Skowroński
Knee OA

N=54

BMC

Vangsness

Knee OA

N=55

MSC Cult

(Allo)

Varma

Knee OA

N=25

BMC

Wong

Knee OA

N=28

MSC Cult

Lee

Knee OA

N=70

MSC Cult

Buda

Knee OA

N=30

BMC

Giannini

Ankle OA

N=48

BMC

Pettine

Disc

N=26

BMC

Gianotti

Bone

N=8

MSC Cult

Torres

Bone

N=30

BMC

LeNail

Bone-Fx

N=43

BMC

Lee

Bone-Fx

N=22

BMC

Johnson

Spine Fusion

N=25

BMC

Hart

Spine Fusion

N=80

BMC

Odri

Spine Fusion

N=12

BMC

Hatzokos

Bone-Fx

N=43

BMC

Orozco

Disc

N=10

MSC Cult

Yoshikowa

Disc

N=2

MSC Cult

n=5,029 patients
(The n is approximate as a few studies list joints instead of patients, on the other hand, 

several later case studies and small case series were also excluded due to significance.)

Orthopedic Bone Marrow Stem Cell 

Research Summary (1997-2014)

Some physicians and scientists argue that we don’t have much research supporting the use 
of bone marrow stem cells to treat orthopedic conditions. While this may be true for the 

use of fat stem cells (which have about 2% of the published research of bone marrow), 

nothing could be farther from the truth for bone marrow. Here I list all significant 

publications from the late 90s through 2014. Each circle represents a research study and is 

hyperlinked to the abstract in the U.S. National Library of Medicine or the full text article. 

The main author is listed, the type of treatment, the number of patients involved, and the 

type of bone marrow cells used (either Autologous Bone Marrow Concentrate (BMC), 

Autologous Cultured Mesenchymal Stem Cells (Cult MSC), or the allogeneic version of 

cultured cells (Cult MSC-allo). The icons represent the three types of delivery techniques: 

injection, surgical, or both. 

If you’re interested in using this slide in presentations, 
please request permission in writing from Chris 

Centeno, M.D. at centenooffice@centenoschultz.com.
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