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The effects of peripheral blood-derived and bone marrow-derived platelet-rich
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Micro-CT and histopathological analyses were performed to evaluate the
effects of peripheral blood-derived platelet-rich fibrin (P-PRF) and bone marrow-derived
platelet-rich fibrin (BM-PRF) on osteochondral defects in rabbits. Compared with transplanting P-RPF

made from peripheral blood into the osteochondral defect or osteochondral defect only,
transplantation of BM-PRF made from bone marrow accelerated the repair of subchondral bone and led
to the osteochondral repair with hyaline-like cartilage tissue. Therefore, these findings suggest
that BM-PRF may contribute to the treatment of osteochondral defects.



[1] microfracture

MF osteochondral autograft transplantation OAT
autologous chondrocyte implantation ACI 3 MF
[2]
2 cm? [3] OAT
3 cm?
[4] ACI 3 cm?
[5]
platelet-rich fibrin PRF
[6] PRF 2 transforming
growth factor-f 1 TGF-B 1 2
[71 PRF [8]
PRF P-PRF
[9]1 PRF [10]
PRF BM-PRF
P-PRF  BM-PRF
R3154
16 36 P-
PRF P-PRF BM-PRF BM-PRF n
12
4 mm 4 mm
3 mm 1A 1B P-PRF
3 m 1600 g 10 P-PRF
1C  BM-PRF 3 mL P-PRF

BM-PRF 1D 4 12



peripheral

rich fibrin P-PRF

bone marrow-derived

blood-derived platelet-

platelet-rich fibrin BM-PRF

12

10

B1

2

ANOVA  Tukey

BM-PRF
12

Kruskal-Wallis

4 mm

ImageJ

t

p 0.05

micro-CT

BM-PRF

P-PRF#

2 12

2

2

1

F A

; £
3
< |
3
=
B

S A

BM-PRF#f
(n=12)

l

3 mm

Niederaue
TGF-B 1
TGF-B 1

ImageJ

3

Post-hoc

BM-PRF

BM-PRF##

micro-CT

—— —

r [11]

Steel-Dwass

I+

ik
4 & 1238

ERECTIT D
LETE

micro-CT

TGF-B 1
TGF-

one-way



BM-PRF

3 4 3
Niederauer 3
9.7 P-PRF 11.5 BM-PRF 8.4 p=0.276 3A-C G 12 BM-PRF
P-PRF

Niederauer BM-PRF
11.8 P-PRF 14.7 BM-PRF 19.7 p

G| .
H 1 o KR
\ m P-PRFI¥
{ 214 A BM-PRFZE
ggm-
£
£ 4
S 3
7z
0-
438 1258
3 12 micro-CT
BM-PRF TGF-B 1
TGF-B 1 4 BM-PRF 4
TGF-B 1 40 4A
200 TGF-B 1
4B 2 TGF-B 1
BM-PRF TGF-B 1 2 1.3% =+ 1.3%

P-PRF 1.6% + 1.1% BM-PRF 4.9% + 3.0% p 0.05 4C

- -
s B 273 104

Xt e




BM-PRF

10.

11.

TGF-B 1 12
BM-PRF

Gorbachova, T., et al., Osteochondral Lesions of the Knee: Differentiating the
Most Common Entities at MRI. Radiographics, 2018. 38(5): p. 1478-1495.
Shapiro, F., S. Koide, and M.J. Glimcher, Cell origin and differentiation in
the repair of full-thickness defects of articular cartilage. J Bone Joint Surg
Am, 1993. 75(4): p. 532-53.

Orth, P., L. Gao, and H. Madry, Microfracture for cartilage repair in the knee:
a systematic review of the contemporary literature. Knee Surg Sports Traumatol
Arthrosc, 2020. 28(3): p. 670-706.

Solheim, E., et al., Results at 10 to 14 years after osteochondral autografting
(mosaicplasty) in articular cartilage defects in the knee. Knee, 2013. 20(4):
p. 287-90.

Adachi, N., et al., Implantation of tissue-engineered cartilage-like tissue for
the treatment for full-thickness cartilage defects of the knee. Knee Surg Sports
Traumatol Arthrosc, 2014. 22(6): p. 1241-8.

Dohan, D.M., et al., Platelet-rich fibrin (PRF): a second-generation platelet
concentrate. Part I: technological concepts and evolution. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod, 2006. 101(3): p. e37-44.

Dohan Ehrenfest, D.M., et al., Slow release of growth factors and
thrombospondin-1 in Choukroun®s platelet-rich fibrin (PRF): a gold standard to
achieve for all surgical platelet concentrates technologies. Growth Factors,
2009. 27(1): p. 63-9.

de la Puente, P. and D. Ludena, Cell culture in autologous fibrin scaffolds for
applications in tissue engineering. Exp Cell Res, 2014. 322(1): p. 1-11.
Maruyama, M., et al., Comparison of the Effects of Osteochondral Autograft
Transplantation With Platelet-Rich Plasma or Platelet-Rich Fibrin on
Osteochondral Defects in a Rabbit Model. Am J Sports Med, 2017. 45(14): p.
3280-3288.

Uno, T., et al., Effectiveness of Bone Marrow-Derived Platelet-Rich Fibrin on
Rotator Cuff Healing In a Rabbit Degenerative Model. Am J Sports Med, 2022.
50(12): p. 3341-3354.

Niederauer, G.G., et al., Evaluation of multiphase implants for repair of focal

osteochondral defects in goats. Biomaterials, 2000. 21(24): p. 2561-74.



1 1 0 0

Uno Tomohiro Maruyama Masahiro Satake Hiroshi Takakubo Yuya Toyono Shuji Xing Liu Huang 50
Hanging Yuki Issei Suzuki Akemi Mura Nariyuki Takagi Michiaki

Effectiveness of Bone Marrow?Derived Platelet-Rich Fibrin on Rotator Cuff Healing in a Rabbit 2022
Degenerative Model

The American Journal of Sports Medicine 3341 3354

DOl
10.1177/03635465221116084

2023

2024

Takahiro lgarashi, Masahiro Maruyama, Huang Hanging, Naomi Hanaka, Tomohiro Uno, Akemi Suzuki, Yuya Takakubo, Yunzhi Peter
Yang, Stuart B. Goodman, Michiaki Takagi

Comparison of the effects of peripheral blood-derived and bone marrow-derived platelet-rich fibrin for osteochondral defects
in rabbits

(The Orthopaedic Research Society annual meeting)

2024




2023

Masahiro Maruyama

Osteochondral Repair using Platelet-Rich Fibrin in Rabbits

TERMIS-AP
2023
0
2
(The Orthopaedic Research Society annual meeting) 2024 2024
TERMIS-AP 2023 2023

Stanford




