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MORSELIZED BONE COMPARED TO INTACT BONE
Creeping Substitution vs. Fracture Healing

BACKGROUND

Bone remodelling is a dynamic process that involves a combination of an osteoconductive functional matrix,
living cells that produce osteoinductive growth factors and osteogenetic cells that form new bone.

Autograft is defined as bone tissue transferred from one site to another in the same individual. Autograft
has traditionally been the gold standard in bone grafting because it is proven and predictable.

Autograft is an osteoconductive matrix and works because:

o Cells are harvested with the transplanted matrix structure.
° Cells can migrate within the transplanted matrix from the peripheralblood infrastructure.
° Cells can mobilize from the marrow space and home to the transplanted matrix (i.e. vasculogenesis)

drive osteoinduction and osteogenesis.
In short, CELLS GROW BONE!
Commonly employed types of autograft are derived from the lliac crest and Tibial plateau.

Normal physiologic bone healing undergoes a cascade of three overlapping phases:

° Hemostasis & Inflammation
o Proliferation
o Remodelling

Autophagy is a cellular housekeeping mechanism that is responsible for the removal of necrotic tissue, dead
cells, neutrophils and dysfunctional intracellular proteins. Autophagy occurs during the inflammation phase
of healing. (1)

Experiments demonstrate that the flow of blood through compact bone depends predominantly on an
intact blood supply from the marrow. In living bone, unimpaired microcirculation is indispensable for the
viability of bone cells, the production of new bone substance, and the regulation of bone metabolism. (2,3)
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Bones are dynamic, viable, highly organized living tissue. Harvesting autograft in pieces dramatically
disrupts this highly organized structure and supporting microvasculature of the bone. Such autologous
cancellous bone pieces are osteoconductive, osteoinductive and osteogenic.

These grafts heal by means of creeping substitution. Transplanted and migrating cells drive peripheral and
internal resorption by removing the transplanted matrix over time through the process of autophagy.
Subsequently, during the remodelling phase, cells form a callus in place of the resorbed tissue and then
structured living bone. (2,3) Harvesting an intact cancellous bone dowel which does not disrupt the highly-
organized living tissue of the bone is different from transplanting pieces of bone. Such grafts that maintain
the micro-vascular within the graft do not show extensive resorption, callus formation or remodelling. (2,3)
The inherent difference isbased on the ability of intact bone to exploit the biology of normal fracture healing
rather than through creeping substitution that is fundamental to the incorporation of a non-vascularized
graft. (2)

Research demonstrates the enhanced survival of a free bone graft as long as its primary blood supply is
preserved or re-constituted. A living bone graft will shorten the time for bony union because the
reconstructed bone is comparable to a bone with a double fracture. (2,3) Allogeneic or synthetic bone chips
hydrated with marrow can be packed around the living bone graft/dowel to accelerate anastomosis into
the graft and minimize the amount of morbidity. (2,3)

COMBINATION BONE GRAFTS

Vascularized and cancellous autograft show optimal skeletal incorporation but are limited by morbidity
concerns. (4) Using the Marrow Cellution graft delivery syringe and the Marrow Cellution Bone Dowel
Harvest device, the clinician can create a combination graft of a vascularized intact bone dowel in the center
of the graft surrounded by allogeneic, autologous or synthetic bone chips hydrated with marrow aspirate.

Higher Quality... Less Quantity... Delivered Appropriately Minimizes Host Morbidity.

REFERENCES

(1) Frieri M. et al. Wounds, burns, trauma, and injury Wound Medicine, 13 (2016) 12-17

(2) Ostrup, et al. Distant transfer of a free, living bone graft by micro-vascular anastomoses. An experimental study. Plast Reconstr. Surg. 1974 Sep;
54(3): 274-85

(3) Taylor, G. The Free Vascularized Bone Graft: A Clinical Extension of Microvascular Techniques Plastic & Reconstructive Surgery May 1975 volume 55
Issue 5 ppg 533-544

(4) Bauer, T. et al. Bone Graft Materials: An Overview of the Basic Science. Clinical Orthopaedics & Related Research: February 2000 vol 371 pp 10-27

Aspire Medical Innovation GmbH T +49 (0)89 443844-10 Geschaftsfiihrer/CEQ: Scott Shea Commerzbank AG, Miinchen
Prinzregentenhof F: +49 (0)89 443844-11 Amtsgericht Miinchen BLZ: 700 400 48 - Konto: 735096000
Einsteinstrale 167 E:  info@aspire-medical.eu HRB 220207 IBAN: DE12 7004 0048 0735 0960 00
D-81611 Miinchen W:  www.aspire-medical.eu USt-Id Nr.: DE 302 148 636 BIC: COBADEFFXXX



	COMBINATION BONE GRAFTS

