
1997

2000

2005

2010

Hernigou

Bone-ON

N=1

BMC

Hernigou

Bone-ON

N=119

BMC

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

n=10,018
(The patient 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. In addition, this number represents total 

publishing activity as patients from prior studies are likely repeated by later studies.)

Orthopedic Stem Cell Research Summary-All Cell Types 

(1997-2017)

This is an update to my annual bone marrow stem cell research summary that now includes all cell types. These are being added 

due to the additional publishing in orthopedic stem cell use outside of bone marrow that took place between 2015-2017. Here I list 

all significant publications from the late 90s through April 2017. 

The list was complied by running various searches on body parts and bone marrow cell types on PubMed. Each circle represents a 

bone marrow stem cell research study and is hyperlinked to the abstract in the U.S. National Library of Medicine or the full text 

article. Adipose stem cell studies are denoted by a square and birth tissues stem cells by a triangle. The main author is listed, the 

area of treatment, the number of patients involved, and the type of stem cells used (either Autologous Bone Marrow Concentrate 

(BMC) , Cultured Mesenchymal Stem Cells (Cult MSC) [autologous or allogeneic], Stromal Vascular Fraction (SVF), Cultured Adipose

Stem Cells (ASC Cult), or Umbilical Cord Stem Cells (UCB). The scalpel or injection icons represent the three types of delivery 

techniques: injection, surgical, or both. Centeno-Schultz publications are highlighted. 

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

Cult MSC

2017
Nguyen

Knee

N=15

SVF

Pak

Knee

N=3

SVF

Gibbs

Knee

N=4

SVF

Fodor

Knee

N=6

SVF

Michalek

Knee+

N=1128

SVF/Fat Graft

Koh

Knee

N=30

SVF

Pers

Knee

N=18

Cult ASC

Koh

Knee

N=40

SVF

Pak

Knee

N=1

SVF

Jo

Knee

N=18

Cult ASC

Koh

Knee

N=18

IPFP-SVF

Koh

Knee

N=25

IPFP-SVF

Pak

Hip

N=2

SVF

Usuelli

Achilles

N=44

SVF

Kim

Ankle

N=49

SVF

Comella

Lumbar

N=15

SVF

Park

Knee

N=6

UCB Cult

Mardones

Hip

N=10

MSC Cult

Mardones

Hip

N=63

MSC Cult
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