Phases in the progress of a fracture in live animals (after Bojrab (1996) and Slatter (2006))
	Phase
	Processes
	Approximate time

	Impact phase
	Spontaneous consolidation of the fracture begins with the formation of a hematoma. Necrosis and hemorrhage release factors that initiate and regulate the activation process, which comprises three phases: Migration of mesenchymal cells attracted by chemotactic factors, cell proliferation in response to mitogenic factors, and cellular differentiation regulated by inductive factors.
	Day 1

	Inflammation phase
	The inflammatory response starts immediately after the impact, cleaning the focus for further consolidation. There is an accumulation of fluid in the interstitial space by vasodilatation. The capillary permeability increases in response to factors such as histamine, serotonin etc., and leukocytes, polymorphonuclear and especially neutrophils are locally focused. Cells of the phagocytic-mononuclear series are progressively joined. All inflammatory cells, such as the fracture hematoma platelets, release local factors that trigger the proliferation, migration and differentiation of mesenchymal cells, and the vascular sprouting that invade the focus. The local blood flow increases. The regularization of the consolidation process will depend in part on the electronegativity and the relative lack of oxygen.
	Days 4-21

	Soft callus formation phase
	It is characterized by a cell proliferation and differentiation with the subsequent vascularization (Sauer 1998). It starts in the periosteum, endosteum and surrounding vascular tissues. Osteoblasts, osteoclasts and chondroblasts appear. Osteoblasts and chondroblasts form a cellular amalgam responsible of the formation of the soft callus. The fracture is accompanied by the disruption of the two periosteum layers: the outer fibrous layer and the inner fibrous layer or cambium.

Cambium cells proliferate and differentiate in a ring around each end of the fracture. They finally unite each other forming the periosteal peripheral callus.

When the focus oxygenation is good, there is a differentiation of cambium cells in osteoblastic direction (osteoid is synthesized, and constitute the first step in the process of a direct desmogen ossification). When the process is hypoxic, differentiation occurs in chondroblastic sense (amorphous intercellular substance is synthesized).

The interruption of the endosteum and the marrow will produce a cellular differentiation, forming the endosteal or medular callus, suffering an osteoblastic differentiation. All this is accompanied by the generation of angiogenesis foci that will establish a new system of local perfusion. 
	Day 15

	Hard callus formation phase
	It produces the soft callus mineralization. The neoformed osteoid tissue is mineralized directly by deposition of hydroxyapatite crystals. The cartilage continues with an endochondral ossification process. The result is a fibrillar bone tissue.
	Day 21

	Remodelling phase
	Fibrillar bone becomes in laminar trabecular bone at the epiphyseal and metaphyseal areas, and in haversian bone at the diaphyseal cortical area.

The electronegativity disappears and the oxygen tension is normalized. The marrow cavity originally occupied by neoformed tissue is occupied by bone marrow. This phase will lead to an internal reorganization of the callus.
	Months or years
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