
2010

Hernigou

Bone-Fx

N=53

BMC

Gangji

Bone-ON

N=10

BMC

Centeno

Hip OA

N=1

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

Jager

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

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

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

2021 Bone Marrow Stem Cell Infographic 
Some physicians and scientists argue that we don’t have much research supporting the use of bone marrow stem cells to treat 

orthopedic conditions. Here I list all significant publications from the late 90s through April 2021. The list was complied by running 

various searches on body parts and bone marrow cell types on PubMed. 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 area of treatment, the number of 

patients involved or treated with bone marrow cells, and the type of bone marrow stem cells used (either Autologous Bone Marrow 

Concentrate (BMC), Bone Marrow Aspirate (BMA) or Cultured Mesenchymal Stem Cells (MSC Cult) [autologous or allogeneic]. The 

scalpel or injection icons represent the three types of delivery techniques: injection, surgical, or both. Regenexx publications are 
highlighted in yellow. Case series smaller than 5 patients, unless publishing on original concepts were excluded. 

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

in writing from Chris Centeno, M.D. at 

centenooffice@centenoschultz.com.

Centeno

Hip OA

N=196

BMC

2015
Pettine

Disc

N=26

BMC

Gobbi

Knee

N=18

BMC

Henigou

Ankle

N=86

BMC

Enea

Knee

N=9

BMC

Vega

Knee

N=15

MSC Cult

Orozco

Knee

N=12

MSC Cult

Emadedin

MSK

N=18

MSC Cult

Kim

Knee

N=49

MSC Cult

Daltro

Hip

N=89

BMC

Zhao

Hip

N=24

MSC Cult

Centeno

Knee ACL

N=10

BMC

Kim

Knee

N=24

MSC Cult

Centeno

Knee Dosing

N=373

BMC

Centeno

Safety

N=2,372

BMC MSC

Gobbi

Knee

N=18

BMC

Krych

Knee

N=12

BMC

Gobbi

Knee

N=40

BMC

O’Malley
Bone-Fx

N=10

BMC

Mishima

Hip ON

N=14

BMC

Singh

Elbow

N=30

BMC

Soler

Knee

N=18

MSC Cult

Persiani

Hip ON

N=29

BMC

Gildasio

Hip ON

N=89

BMC

Havias

Shoulder

N=10

MSC Cult

Ajiboye

Spine Fusion

N=31

BMC

Piccirilli

Disc

N=11

BMC

Broyles

Knee

N=40

BMC

Whitehouse

Knee

N=5

MSC Cult

Gupta

Knee

N=60

MSC Cult

Shapiro

Knee

N=25

BMC

Lamo

Knee

N=30

MSC Cult

Gobbi

Knee

N=50

BMC

Buda

Ankle

N=56

BMC

Kim

Shoulder

N=12

BMC

Sponer

Hip Defect

N=9

MSC Cult

Noriega

Lumbar

N=24

Cult MSC

Centeno

Lumbar

N=5

MSC Cult

2019

Mardones

Hip

N=10

MSC Cult

Mardones

Hip

N=63

MSC Cult

Centeno

Shoulder

N=102

BMC

Oladeji

Knee

N=22

BMC

Shetty

Knee

N=60

BMC

Hernigou

Knee

N=30

BMC

Rodriguez-Fontan

Knee and Hip

N=19

BMC

Kamei

Knee

N=5

MSC Cult

Bastos

Knee

N=18

MSC Cult

Shadmanfar

Knee

N=30

MSC Cult

Al-Najar

Knee

N=13

MSC Cult

Wang

Knee

N=17

MSC Cult

De Windt

Knee

N=35

MSC Cult

Whitehouse

Knee

N=5

MSC Cult

Mardones

Hip

N=20

MSC Cult

Garwood

Hip

N=5

BMC

Hauzeur

Hip ON

N=19

BMC

Pilge

Hip ON

N=49

BMC

Hernigou

Hip

N=20

BMC

Pepke

Hip

N=24

BMC

Hernigou

Hip ON

N=125

BMC

Tomaru

Hip ON

N=52

BMC

Hernigou

Hip ON

N=30

BMC

Houdek

Hip ON

N=22

BMC

Nally

Hip ON

N=72

BMC

De Rojas

Hip ON

N=2

BMC

Mardones

Hip

N=10

MSC Cult

Kim

Shoulder

N=24

BMC

Makihara

Shoulder

N=5

BMC

Cruz-Pardos

Hip

N=45
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Karnovsky

Ankle

N=20

BMC

Hernigou

Ankle

N=45

BMC

DeSandis

Ankle

N=46

BMC

Sadik

Ankle

N=10

BMC

Desando

Ankle

N=15

BMC

Lenham

Ankle

N=6

BMC

Lenham

Ankle

N=140

BMC

Stein

Achilles

N=27

BMC

Lovy

Bone

N=35

BMC

Voss

Bone

N=6

BMC

Hernigou

Bone Infection

N=30

BMC

Zhang

Bone

N=11

BMC

Pettine

Lumbar

N=26

BMC

Yousef

Lumbar

N=21

BMC

Vadala

Lumbar

N=10

BMC

Centeno

Lumbar

N=33

MSC Cult

Goncars

Knee

N=34

BMC

Hede

Knee

N=10

BMC

Teo

Knee

N=72

MSC Cult

Mautner

Knee

N=41

BMC

Gobbi

Knee

N=23

BMC

Centeno

Knee

N=48

BMC

Themistocleous

Knee

N=233

BMC

Centeno

Knee

N=29

BMC

Rodriguez-Fontan

Knee

N=19

BMC

Kim

Knee

N=80

MSC Cult

Olivos-Meza

Knee

N=17

MSC Cult

Hashimoto

Knee

N=11

MSC Cult

Chahal

Knee

N=12

MSC Cult

De Girolamo

Knee

N=12

BMC

Emadedin

Knee

N=19

MSC Cult

Buda

Knee

N=28

BMC

Kim

Knee

N=50

MSC Cult

Bastos

Knee

N=18

MSC Cult

Blanco

Spine Fusion

N=11

MSC Cult

Tomaru

Hip ON

N=44

BMC

Rivera

Hip

N=40

BMC

Hauzeur

Hip ON

N=19

BMC

Mardones

Hip ON

N=5

MSC Cult

Kang

Hip ON

N=50

BMC

Hernigou

Hip ON

N=250

BMC

Tomaru

Hip ON

N=52

BMC

Hernigou

Hip ON

N=30

BMC

Houdek

Hip ON

N=22

BMC

Richter

Ankle

N=129

BMC

Murphy

Ankle

N=32

BMC

Murphy

Ankle

N=49

BMC

Chan

Knee

N=11

Ankle

Karnovsky

Ankle

N=20

BMC

2018

2020

2021
Kon

Knee

N=30

BMC

Vanni

Ankle

N=56

BMC

Anz

Knee

N=90

BMC

Dulic

Knee

N=111

BMC

Varady

Knee

N=17

BMA

Ryu

Knee

N=25

BMC

Estrada

Knee

N=27

BMC

Hernigou

Knee

N=60

BMC

Jin

Knee

N=48

BMC

Wells

Knee

N=10

BMA

Veber

Knee

N=15

BMC

Hernigou

Knee

N=140

BMC

Bastos

Knee

N=47

MSC Cult

Akkaya

Knee

N=23

BMC

Lee

Knee

N=42

BMC

Saris

Knee

N=35

MSC Cult

Lamo-Espinoza

Knee

N=30

MSC Cult

Martincic

Knee

N=16

BMC

Ciemniewska-Gorzela

Knee

N=54

BMA

Sobti

Hip

N=111

BMC

Rosario

Hip

N=24

BMC

Boontanapibul

Hip

N=40

BMC

Tomaru

Hip

N=33

BMC

Whitney

Hip

N=24

BMC

Rocchi

Hip

N=52

BMC

Hernigou

Hip

N=23

BMC

Xui

Fracture

Delayed Union

N=66

BMC and BMA

Andeani

Bone Cysts

N=46

BMC

Martinot

Hip

N=65

BMC

Hernandez

Hip

N=18

BMC

Hauzeur

Hip

N=26

BMC

Tomaru

Hip

N=44

BMC

Rivera

Hip

N=40

BMC

Vanni

Ankle

N=56

BMC

Hansen

Ankle

N=27

BMC

Drakos

Ankle

N=62

BMC

Ghasemi

Ankle

N=7

BMC

Nguyen

Stress Fracture

N=16

BMC

Shimozono

Ankle

N=28

BMC

Guerin

Shoulder

N=23

BMC

Muench

Shoulder

N=16

BMC

Hernigou

Shoulder

N=30

BMC

Centeno

Shoulder

N=25

BMC

Muench

Shoulder

N=22

BMC

Hernigou

Fracture

N=231

BMC

Memeo

Pseudoarthrosis

N=?

BMC

Van Vugt

Fracture Non-union

N=5

BMC

Wang

Fracture Non-union

N=27

BMC

De Frutos

Spinal Fusion

N=73

BMC

Wolff

Lumbar

N=33

BMC
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