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Choosing the appropriate graft for 
Hindfoot and 
Ankle Fusion Surgery

True biologic: Combination 
products with consistent, 
highly active signal proteins 
that drive bone regeneration4

Pre-market approval (PMA)

Safety and efficacy in large 
pivotal clinical trial5

Augment
Regenerative Solutions
(rhPDGF-BB/ß-TCP)

InFuse Bone Graft
(rhBMP-2/ACS)

Bone void fillers2

Osteoconductive and weakly
osteoinductive putties with
variable handling

Cell-containing products
include various claims of  
cell viability at point of use

Human tissue products 
(361 HCT/Ps) – No proof 
needed6

Devices containing human
tissue (351 HCT/Ps—more than
minimally manipulated)—510(k)11

BIO4, Allomatrix, DBX, 
Trinity Elite, Accell, Osteocel 
Plus, Grafton, Osteosponge, 
Fusionflex, Allograft chips, 
femoral head allograft, 
Allopure wedges

Passive osteoconduction
and fills space

Synthetics—510(k)7

Pro-Dense, Osteoset, 
Vitoss BA, Hydroset 
XT, Norian Drillable 
Inject 

Allograft
tissue

Synthetic
scaffolds

Bone void fillers3

Proven alternative 
to autograft1

Recombinant 
growth factors

Categorization Characteristics
Regulatory pathway and
clinical burden of proof Examples

With the myriad of bone graft 
options available and continuing to 
grow, it has become increasingly 
difficult for surgeons and hospitals 
to avoid confusion and maintain a 
clear understanding of the clinical 
value, specific features, benefits, 
and appropriate uses of available  
graft choices.

1. Combination Growth Factor products composed of biologically active signals that promote chemotaxis, mitogenesis, angiogenesis, and/or 
osteoinductivity, rigorously reviewed by FDA and proven to be non-inferior to the Gold Standard, autograft in specific approved indications.

2. Void fillers with mineralized or demineralized bone, with or without cryopreserved cells from same donor intended for treatment of 
musculoskeletal defects.

3. Physical scaffolds composed of synthetic materials (e.g. calcium phosphate) intended to be used to fill bone voids.
4. Platelet-derived growth factor (rhPDGF-BB) and bone morphogenetic protein-2 (rhBMP-2) have been tested, reviewed and established as 

alternatives to autograft in multiple clinical studies for specific indications in foot & ankle (rhPDGF-BB only), spine/orthopaedic trauma 
(rhBMP-2 only) and dental (rhPDGF-BB & rhBMP-2).

5. Multiple clinical trials culminating in a large pivotal trial are typically required to prove that the combination device is both safe and 
efficacious in the specified indications.

6. Human tissues designated as 361 HCT/Ps are not regulated as medical devices and do not require a submission and/or review for 
commercialization. Tissue processors are required to register with FDA and follow Good Tissue Practices (GTP) per 21 CFR 1271.

7. A 510(k) clearance demonstrates that the device is substantially equivalent to a legally marketed device.

With the myriad of bone 
graft options available and 
continuing to grow, it has 
become increasingly difficult for 
surgeons and hospitals to avoid 
confusion and maintain a clear 
understanding of the clinical 
value, specific features, benefits, 
and appropriate uses of available 
graft choices.

Choosing the appropriate graft for 
Hindfoot and  
Ankle Fusion Surgery This guide is intended to offer 

some perspective on how to 
better understand the three 
basic categories of commercially 
available bone graft products, and 
to offer a method of applying four 
simple, overarching questions 
that will allow you to make better 
informed purchasing decisions:

1 What is the evidence?

2 How was it approved?

3 How should it be used?

4 How does it work?

What is the  
evidence?1

Augment is the first and only proven 
alternative to autograft in hindfoot and  
ankle arthrodesis.

• The role of PDGF in bone repair and regeneration is 
documented in over 20 peer-reviewed publications 
including three large-scale randomized, controlled 
clinical trials involving rhPDGF-BB.

• Level-I clinical data is considered the most reliable 
quality of data based upon standards for peer-
reviewed evidence.

Choose an appropriate graft for Hindfoot and Ankle Fusion Surgery What is the evidence?

1. Combination Growth Factor products composed of biologically active signals that promote chemotaxis, mitogenesis, angiogenesis, 
and/or osteoinductivity, rigorously reviewed by FDA and proven to be non-inferior to the Gold Standard, autograft in specific 
approved indications.

2. Void fillers with mineralized or demineralized bone, with or without cryopreserved cells from same donor intended for treatment 
of musculoskeletal defects.

3. Physical scaffolds composed of synthetic materials (e.g. calcium phosphate) intended to be used to fill bone voids.

4. Platelet-derived growth factor (rhPDGF-BB) and bone morphogenetic protein-2 (rhBMP-2) have been tested, reviewed and 
established as alternatives to autograft in multiple clinical studies for specific indications in foot & ankle (rhPDGF-BB only), spine/
orthopaedic trauma (rhBMP-2 only) and dental (rhPDGF-BB & rhBMP-2).

5. Multiple clinical trials culminating in a large pivotal trial are typically required to prove that the combination device is both safe 
and efficacious in the specified indications.

6. Human tissues designated as 361 HCT/Ps are not regulated as medical devices and do not require a submission and/or review for 
commercialization. Tissue processors are required to register with FDA and follow Good Tissue Practices (GTP) per 21 CFR 1271.

7. A 510(k) clearance demonstrates that the device is substantially equivalent to a legally marketed device.



How should it be used?How was it approved?

54 **  A majority of patients studied in the two pivotal studies evaluating Augment Injectable also presented with one or more risk factors for non-union.

How was it 
approved?2

Augment was approved via the rigorous 
PMA pathway by the U.S. FDA as a Class III 
combination medical device/drug product.

• The PMA application was supported by two pilot clinical 
trials, the largest prospective, randomized, controlled 
clinical trial in foot and ankle history, and numerous 
preclinical studies. The PMA supplement for Augment 
Injectable was supported by two additional randomized, 
controlled clinical trials.

How should 
it be used?3

Among the criteria for which patients undergoing 
hindfoot and ankle arthrodesis should receive 
Augment, the following factors should be 
considered:

•  In the randomized, controlled pivotal trial conducted to 
support U.S. FDA approval of Augment Bone Graft, 75% of 
the treated patients had one or more risk factors for non-
union. Augment Bone Graft treated patients were found to 
have equivalent improvements in clinical outcomes and 
a better overall safety profile versus autograft (due to the 
elimination of harvest site pain and morbidity).1,**

•  A natural deficiency in PDGF-BB has been found to be 
correlated with non-union and poor bone formation in 
clinical and pre-clinical studies involving subjects with 
diabetes, osteoporosis and smokers.2,3,4

•  Unlike growth factors such as the bone morphogenetic 
proteins (BMPs), which lead solely to osteoblastic 
differentiation of cells at the implantation site, there are 
no reported incidences of ectopic bone formation.5

Augment® vs. autograft results

Clinical healing

CT Fusion Rates*

Therapeutic Failure Rate

No Graft Harvest Site Pain

2x odds of Fusion  
success ≥65 years old2

Equivalent to Autograft Compared to Autograft

*FDA did not base its approval of Augment Bone Graft on radiologic findings from the pivotal study, but instead relied on clinical outcomes.
1. DiGiovanni CW, et al., JBJS (2013)
2. Verma, et al., Curr Orthop Pract (2011) 
3. Hollinger, et al., JOR (2008)
4. Al-Zube, et al., J Orthop Res (2009)
5. Carragee EJ, et al., Spine J (2011)
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How does it 
work?4

Completion of the Bone  
Formation Process 
These mature osteoblasts will then lay 
down new bone to create a continuous 
scaffold, fusing the bony surfaces.

Implantation
Following preparation of the bony surfaces, Augment is 
applied to the fusion site. The rhPDGF-BB releases from 
the carrier, forming a concentration gradient as it migrates 
throughout the local environment.

Morphogenesis 
(Cell Transformation)
Once the colony of 
MSCs has divided 
repeatedly,
native bone 
morphogenetic 
proteins (BMPs) 
induce MSCs
to mature into 
osteoblasts.

Mitogenesis
(cell division) 
MSCs are stimulated 
to divide and 
proliferate in the 
presence of the higher 
concentration of 
rhPDGF-BB in the 
graft site.

These newly formed 
blood vessels support 
the formation of 
bone by supplying 
oxygen and nutrients, 
carrying additional 
cells and signals 
to the healing 
environment, and 
eliminating local 
waste.

Angiogenesis
(blood vessel formation) 
In parallel with the effects 
of rhPDGF-BB in the bone 
formation cascade, the protein 
also promotes angiogenesis by 
increasing vascular endothelial 
cell, pericyte, and smooth 
muscle responses. Pericytes 
then synthesize VEGF, thereby 
enhancing the neovascular drive.

Chemotaxis
(cell movement) 
Mesenchymal Stem Cells 
(MSCs) are attracted to the 
fusion site by the increase 
concentration of rhPDGF-BB 
from bleeding bone, muscle 
and the periosteum.

rhPDGF-BB VEGF

How does it work?
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Competitive summary Augment
Peer-reviewed Bibliography

The same powerful 
protein rhPDGF-BB

Augment®  
Injectable

Augment®  
Bone Graft

• Carrier ß-TCP is an osteomimetic 
scaffold with long history 
of orthopedic use

• Resorbs and replaced with 
bone as site heals 

• Carrier ß-TCP is 70-95% smaller than 
ß-TCP in Augment® Bone Graft

• ß-TCP is paired with collagen 
matrix to make flowable

• Resorbs and replaced with 
bone as site heals 
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Peer-reviewed clinicial evidence
1. Loveland JD, McMillen RL, Cala MA. A Multicenter, Retrospective, Case Series of 

Patients With Charcot Neuroarthropathy Deformities Undergoing Arthrodesis Utilizing 
Recombinant Human Platelet-derived Growth Factor With Beta-Tricalcium Phosphate. 
The Journal of Foot and Ankle Surgery. 2021 Jan 1;60(1):74-9.

2. Berlet GC, Baumhauer JF, Glazebrook M, Haddad SL, Younger A, Quiton JD, Fitch DA, 
Daniels TR, DiGiovanni CW. The impact of patient age on foot and ankle arthrodesis 
supplemented with autograft or an autograft alternative (rhPDGF-BB/ß-TCP). JBJS Open 
Access. 2020 Oct;5(4).

3. Loveland JD, Basile P, Collier BN, Manning ES. Revisional hindfoot and ankle arthrodesis 
using recombinant human platelet-derived growth factor and beta-tricalcium phosphate. 
Clin Res Foot Ankle 2020; 8(4):302-306.

4. Baumhauer JF, Glazebrook M, Younger A, Quiton JD, Fitch DA, Daniels TR, DiGiovanni 
CW. Long-term autograft harvest site pain after ankle and hindfoot arthrodesis. Foot & 
Ankle International. 2020 Aug;41(8):911-5.

5. Daniels TR, Anderson J, Swords MP, Maislin G, Donahue R, Pinsker E, Quiton JD. 
Recombinant Human Platelet–Derived Growth Factor BB in Combination With a Beta-
Tricalcium Phosphate (rhPDGF-BB/ß-TCP)-Collagen Matrix as an Alternative to Autograft. 
Foot & ankle international. 2019 Sep;40(9):1068-78.

6. Scott RT, McAlister JE, Rigby RB. Allograft Bone*: What Is the Role of Platelet-Derived 
Growth Factor in Hindfoot and Ankle Fusions. Clin Podiatr Med Surg. 2018 Jan;35(1):37-
52. doi: 10.1016. PMID: 29156166

7. DiGiovanni CW, Lin SS, Daniels TR, Glazebrook M, Evangelista P, Donahue R, Beasley W, 
Baumhauer JF. The Importance of Sufficient Graft Material in Achieving Foot or Ankle 
Fusion. J Bone Joint Surg Am. 2016 Aug 3;98(15):1260-7. doi: 10.2106/JBJS.15.00879. 
PMID: 27489316

8. Krell ES, Digiovanni CW. The Efficacy of Platelet-Derived Growth Factor as a Bone-
Stimulating Agent. FootAnkle Clin. 2016;21(4):763-770. doi: 10.1016/j.fcl.2016.07.002. 
PMID: 27871409

9. Younger A, Penner M, Montijo HE. Vancouver Experience of Recombinant Human 
Platelet-Derived Growth Factor. Foot Ankle Clin. 2016;21(4):771-776. doi: 10.1016/j.
fcl.2016.07.009. PMID: 27871410

10. Dodd A, Daniels TR. Injectable Recombinant Human Platelet-derived Growth Factor in 
Collagen Carrier for Hindfoot Fusion. Foot Ankle Clin. 2016;21(4):777-791. doi: 10.1016/j.
fcl.2016.07.013. PMID: 27871411

11. Daniels TR, Younger AS, Penner MJ, Wing KJ, Le IL, Russell IS, Lalonde KA, Evangelista 
PT, Quiton JD, Glazebrook M, DiGiovanni CW. Prospective Randomized Controlled Trial 
of Hindfoot and Ankle Fusions Treated With rhPDGF-BB in Combination With a ß-TCP-
Collagen Matrix. Foot Ankle Int. 2015 Jul;36(7):739-48. doi: 10.1177/1071100715576370. 
PMID: 25848134

12. Glazebrook M, Beasley W, Daniels T, Evangelista PT, Donahue R, Younger A, Pinzur 
MS, Baumhauer JF, DiGiovanni CW. Establishing the Relationship Between Clinical 
Outcome and Extend of Ossesus BridgingBetween Computed Tomography Assessment 
in Isolated Hindfood and Ankle Fusions. Foot Ankle Int. 2013 Dec;34(12):1612-8. doi: 
10.1177/1071100713504746. Epub 2013 Sep 16. PMID: 24043351

13. Baumhauer J, Pinzur MS, Donahue R, Beasley W, DiGiovanni C. Site Selection and Pain 
Outcome AfterAutologous Bone Graft Harvest. Foot Ankle Int. 2014 Feb;35(2):104-7. doi: 
10.1177/1071100713511434. doi: 10.1177/1071100713511434. PMID: 24227683

14. DiGiovanni CW, Lin S, Baumhauer JF, Daniels T, Younger A, Glazebrook M, Anderson 
J, Anderson R, Evangelista P, Lynch SE, et al. Recombinant Human Platelet-Derived 
Growth Factor-BB and Beta-Tricalcium Phosphate (rhPDGF-BB/ß-TCP): An Alternative to 
Autogenous Bone Graft. J Bone Joint Surg Am. 2013 Jul 3;95(13):1184-92. doi: 10.2106/
JBJS.K.01422. PMID: 23824386 
Note: FDA did not base its approval of Augment Bone Graft on radiologic 
findings from the pivotal study, but instead relied on clinical outcomes.

15. Friedlaender GE, Lin S, Solchaga LA, Snel LB, Lynch SE. The Role of Recombinant 
Human Platelet Derived Growth Factor BB(rhPDGF-BB) in Orthopaedic Bone Repair and 
Regeneration. Curr Pharm Des. 2013;19(19):3384-90. PMID: 23432673

16. Solchaga LA, Daniels T, Roach S, Beasley W, Snel LB. Effect of implantation of 
Augment Bone Graft on serum concentrations of platelet-derived growth factors: a 
pharmacokinetic study. Clin Drug Investig. 2013 Feb;33(2):143-9. doi: 10.1007/s40261-
013-0053-5. PMID: 23334906

17. Glazebrook, M; Daniels, T; Abidi, N; Younger, A; DiGiovanni, CW. Role of Plateletderived 
Growth Factor in Hindfoot Fusion. Techniques in Foot & Ankle Surgery. 11(1):34-38, 
March 2012. doi: 10.1097/BTF.0b013e3182469626

18. DiGiovanni CW, Lin S, Pinzur M. Recombinant human PDGF-BB in foot and ankle fusion. 
Expert Rev Med Devices. 2012 Mar;9(2):111-22. doi: 10.1586/erd.11.76. Review. PMID: 
22404772

19. DiGiovanni CW, Baumhauer J, Lin SS, Berberian WS, Flemister AS, Enna MJ, Evangelista 
P, Newman J. Prospective, Randomized, Multi-center Feasibility Trial of rhPDGF-BB 
Versus Autologous Bone Graft in a Foot and Ankle Fusion Model. Foot Ankle Int. 2011 
Apr;32(4):344-54. doi: 10.3113/FAI.2011.0344. PMID: 21733435

20. DiGiovanni CW, Petricek JM. The Evolution of rhPDGF-BB in Musculoskeletal Repair and 
Its Role in Foot and Ankle Fusion Surgery. Foot Ankle Clin. 2010 Dec;15(4):621-40. doi: 
10.1016/j.fcl.2010.07.001. Review. PMID: 21056861

21. Daniels T, DiGiovanni C, Lau JT, Wing K, Younger A. Prospective Clinical Pilot Trial in a 
Single Cohort Group of rhPDGF in Foot Arthrodeses. Foot Ankle Int. 2010 Jun;31(6):473-
9. doi: 10.3113/FAI.2010.0473. PMID: 20557811

22. Hollinger JO, Hart CE, Hirsch SN, Lynch S, Friedlaender GE. Recombinant Human 
Platelet-derived Growth Factor: Biology and Clinical Applications. J Bone Joint Surg Am. 
2008 Feb;90 Suppl 1:48-54. doi: 10.2106/ JBJS.G.01231. Review. PMID: 18292357

23. Nevins M, Giannobile WV, McGuire MK, Kao RT, Mellonig JT, Hinrichs JE, McAllister 
BS, Murphy KS, McClain PK, Nevins ML, Paquette DW, Han TJ, Reddy MS, Lavin PT, 
Genco RJ, Lynch SE. Platelet-derived Growth Factor Stimulates Bone Fill and Rate of 
Attachment Level Gain: Results of a Large Multicenter Randomized Controlled Trial. J 
Periodontol. 2005 Dec;76(12):2205-15. PMID: 16332231

Peer-reviewed pre-clinicial evidence
1. Gadomski, B. C., Labus, K. M., Puttlitz, C. M., McGilvray, K. C., Regan, D. P., Nelson, 

B., Seim, H. B. III, & Easley, J. T. (2021). Evaluation of lumbar spinal fusion utilizing 
recombinant human platelet derived growth factor-B chain homodimer (rhPDGF-BB) 
combined with a bovine collagen/ß-tricalcium phosphate (ß-TCP) matrix in a bovine 
model. JOR Spine, 4(3), e1166.

2. Yamaguchi, J. T., Weiner, J. A., Minardi, S., Greene, A. C., Ellenbogen, D. J., Hallman, 
M. J., Shah, V. P., Weisz, K. M., Jeong, S., Nandurkar, T., Yun, C., Hsu, W. K., & Hsu, E. L. 
(2021). Characterizing the host response to rhPDGF-B in a rat spinal arthrodesis model. 
JOR Spine, e1173.

3. Perrien DS, Young CS, Alvarez-urena PP, Dean DD, Lynch SE, Hollinger JO. Percutaneous 
Injection of Augment Injectable Bone Graft (rhPDGF-BB and ß-tricalcium Phosphate 
[ß-TCP]/Bovine Type I Collagen Matrix) Increases Vertebral Bone Mineral Density in 
Geriatric Female Baboons. Spine J. 2013;13(5):580-6. doi: 10.1016/j.spinee.2013.02.029. 
PMID: 23541446

4. Solchaga LA, Hee CK, Roach S, Snel LB. Safety of Recombinant Human Platelet derived 
Growth Factor-BB in Augment Bone Graft. J Tissue Eng. 2012;3(1):2041731412442668. 
doi: 10.1177/2041731412442668. PMID: 22511993; PMCID: PMC3324841

5. Caplan AI, Correa D. PDGF in Bone Formation and Regeneration: New Insights Into 
a Novel Mechanism Involving MSCs. J Orthop Res. 2011 Dec;29(12):1795-803. doi: 
10.1002/jor.21462. Epub 2011 May 25. PMID: 21618276

6. Verma R, Koerner J, Breitbart E, Paglia D, Vaidya S, Pinzur M, Sheldon L. Correlation 
of Growth Factor Levels at the Fusion Site of Diabetic Patients Undergoing Hindfoot 
Arthrodesis and Clinical Outcome. Current Ortho Practice May/June 2011; 22(3):251-56. 
doi: 10.1097/BCO.0b013e318212584c

7. Young CS, Bradica G, Hart CE, Karunanidhi A, Street RM, Schutte L,Hollinger JO. 
Preclinical Toxicology Studies of Recombinant Human Platelet-Derived Growth Factor-BB 
Either Alone or in Combination with Beta-Tricalcium Phosphate and Type I Collagen. J 
Tissue Eng. 2011 Jan 10;2010:246215. doi: 10.4061/2010/246215. PMID: 21350649

8. Pountos I, Georgouli T, Henshaw K, Bird H, Jones E, Giannoudis PV. The Effect of Bone 
Morphogenetic Protein-2, Bone Morphogenetic Protein-7, Parathyroid Hormone, and 
Platelet-derived Growth Factor on the Proliferation and Osteogenic Differentiation 
of Mesenchymal Stem Cells Derived from Osteoporotic Bone. J Orthop Trauma. 2010 
Sep;24(9):552-6. doi: 10.1097/BOT.0b013e3181efa8fe. PMID: 20736793

9. Moore DC, Ehrlich MG, McAllister SC, Machan JT, Hart CE, Voigt C, Lesieur-Brooks AM, 
Weber EW. Recombinant Human Platelet-derived Growth Factor-BB Augmentation of 
New-bone Formation in a Rat Model of Distraction Osteogenesis. J Bone Joint Surg Am. 
2009 Aug;91(8):1973-84. doi: 10.2106/ JBJS.H.00540. PMID: 19651957

10. Al-Zube L, Breitbart EA, O’Connor JP, Parsons JR, Bradica G, Hart CE, Lin SS. 
Recombinant Human Plateletderived Growth Factor BB (rhPDGF-BB) and Betatricalcium 
Phosphate/Collagen Matrix Enhance Fracture Healing in a Diabetic Rat Model. J Orthop 
Res. 2009 Aug;27(8):1074-81. doi: 10.1002/jor.20842. PMID: 19170096

11. McCarthy HS, Williams JH, Davie MW, Marshall MJ. Platelet-derived Growth Factor 
Stimulates Osteoprotegerin Production in Osteoblastic Cells. J Cell Physiol. 2009 
Feb;218(2):350-4. doi: 10.1002/ jcp.21600. PMID: 8814141

12. Tokunaga A, Oya T, Ishii Y, Motomura H, Nakamura C, Ishizawa S, Fujimori T, 
Nabeshima Y, Umezawa A, Kanamori M, Kimura T, Sasahara M. PDGF Receptor Beta 
Is a Potent Regulator of Mesenchymal Stromal Cell Function. J Bone Miner Res. 2008 
Sep;23(9):1519-28. doi: 10.1359/jbmr.080409. PMID: 18410236

13. Hollinger JO, Onikepe AO, MacKrell J, Einhorn T, Bradica G, Lynch S, Hart CE. 
Accelerated Fracture Healing in the Geriatric, Osteoporotic Rat with Recombinant 
Human Platelet-derived Growth Factor-BB and an Injectable Beta-tricalcium Phosphate/
Collagen Matrix. J Orthop Res. 2008 Jan;26(1):83-90. PMID: 17676626

14. Sanchez-Fernandez MA, Gallois A, Riedl T, Jurdic P, Hoflack B. Osteoclasts Control 
Osteoblast Chemotaxis via PDGF-BB/PDGF Receptor Beta Signaling. PLoS One. 
2008;3(10):e3537. doi: 10.1371/journal.pone.0003537. PMID: 18953417; PMCID: 
PMC2569415

15. Ozaki Y, Nishimura M, Sekiya K, Suehiro F, Kanawa M, Nikawa H, Hamada T, Kato Y. 
Comprehensive Analysis of Chemotactic Factors for Bone Marrow Mesenchymal Stem 
Cells. Stem Cells Dev. 2007 Feb;16(1):119-29. PMID: 17348810

16. Kilian O, Alt V, Heiss C, Jonuleit T, Dingeldein E, Flesch I, Fidorra U, Wenisch S, 
Schnettler R. New Blood Vessel Formation and Expression of VEGF Receptors after 
Implantation of Platelet Growth Factor-enriched Biodegradable Nanocrystalline 
Hydroxyapatite. Growth Factors. 2005 Jun;23(2):125-33. PMID: 16019434

17. Fiedler J, Etzel N, Brenner RE. To Go or Not To Go: Migration of Human Mesenchymal 
Progenitor Cells Stimulated by Isoforms of PDGF. J Cell Biochem. 2004 Nov 15;93(5):990-
8. PMID: 15389881

18. Mehrotra M, Krane SM, Walters K, Pilbeam C. Differential Regulation of Plateletderived 
Growth Factor Stimulated Migration and Proliferation in Osteoblastic cells. J Cell 
Biochem. 2004 Nov 1;93(4):741-52. PMID: 15660418

19. Kilian O, Flesch I, Wenisch S, Taborski B, Jork A, Schnettler R, Jonuleit T. Effects of 
Platelet Growth Factors on Human Mesenchymal Stem Cells and Human Endothelial 
Cells In Vitro. Eur J Med Res. 2004 Jul 30;9(7):337- 44. PMID: 15337634

20. Bouletreau PJ, Warren SM, Spector JA, Steinbrech DS, Mehrara BJ, Longaker MT. Factors 
in the Fracture Microenvironment Induce Primary Osteoblast Angiogenic Cytokine 
Production. Plast Reconstr Surg. 2002 Jul;110(1):139-48. PMID: 12087245

21. Fiedler J, Röderer G, Günther KP, Brenner RE. BMP-2, BMP-4, and PDGF-BB Stimulate 
Chemotactic Migration of Primary Human Mesenchymal Progenitor Cells. J Cell Biochem. 
2002;87(3):305-12. PMID: 12397612

22. Zhang Z, Chen J, Jin D. Platelet-derived Growth Factor (PDGF)-BB Stimulates Osteoclastic 
Bone Resorption Directly: The Role of Receptor Beta. Biochem Biophys Res Commun. 
1998 Oct 9;251(1):190-4. PMID: 9790928



10

Product Summary

Proven
•  Level 1 evidence from largest F&A clinical trial ever conducted

•  Equivalent improvements in clinical outcomes, compared  
to the gold standard autograft1

Labeled
•  Class III combination product labeled for ankle and hindfoot arthrodesis

Unique
•  Bioengineered human PDGF-BB stimulates multiple aspects of healing 

in response to injury

•  rhPDGF-BB is highly purified with consistent biological potency; 
allograft and autograft are highly variable in quality and potency2,3,4,5

Safe
• In commercial use since 2009 (Canada)

•  Eliminates risks, morbidities, and costs associated  
with autograft harvest

Trust Augment®

1. DiGiovanni, et al. JBJS (2013).
2. Fiedler, et al. J Cell Biochem (2002).
3. Ozaki, et al. J Stem Cells & Dev (2007). 
4. Bouletreau, et al. Plast Reconstr Surg (2002).
5. Hollinger, et al. JBJS (2008).



This document is intended solely for healthcare professionals. A surgeon must always rely on his or her own professional clinical 
judgment when deciding whether to use a particular product when treating a particular patient. Stryker does not dispense medical 
advice and recommends that surgeons be trained in the use of any particular product before using it in surgery.

The information presented is intended to demonstrate the breadth of Stryker’s product offerings. A surgeon must always refer to the 
package insert, product label and/or instructions for use before using any of Stryker’s products. Products may not be available in all 
markets because product availability is subject to the regulatory and/or medical practices in individual markets. Please contact your 
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