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TABLE 2-1 Phases of Repair in Soft Tissue Wounds

Phase

Function

l. Inflammation

II. Proliferation

lll. Maturation

Vascular response
Cellular infilirate
Polymorphonuclear leukocytes

Macrophages

Neovascularization
Synthesis of granulation tissue
Cellular proliferation

Macrophages
Fibroblasts

Collagen synthesis
Endothelial cell proliferation

Mature formation of granulation tissue

Increase in mechanical strength
Collagen remodeling

Increase in wound strength
Decrease in vascularity

Macrophages
Fibroblasts

Formation of scar tissue

TABLE 2-4 Different Types of Collagens

Type Tissue Distribution Cells Chemical Characteristics

I Bone, tendon, skin, dentin, Fibroblasts Hybrid composed of two kinds of chains; low content
ligament, fascia, arteries, of hydroxylysine and glycosylated hydroxylysine
and uterus

1l Hyaline cartilage Chondrocytes Relatively high content of hydroxylysine and

glycosylated hydroxylysine
n Skin, arteries, and uterus Fibroblasts High content of hydroxyproline and low hydroxylysine;
Smooth muscle contains interchain disulfide bonds
v Basement membranes Epithelial cells High content of hydroxyproline and glycosylated

A chain, B chain

Basement membranes

Uncertain

hydroxylysine; may contain large globular regions

Similar to [alpha (IV)], but may contain larger globular

domains

From Prockop DJ: Collagen biochemistry and the design of agents to inhibit excessive accumulation of collagen during wound repair. In Dineen P,
Hildrick-Smith G, editors: The surgical wound. Philadelphia, 1981, Lea & Febiger, p 97.

TABLE 2-5 Polypeptide Growth Factors Involved in Bone Healing

Stage of Bone Healing

Growth Factor

Function(s)

I. Vascular

II. Callus

Ill. Bone formation,
remodeling phase

Plasma fibronectin

Endothelial cell-derived
growth factor

Platelet-derived growth factor

Epidermal cell growth factor

Fibroblast growth factor
Insulin-like growth factor
Nerve growth factor

Epidermal growth factor

Fibroblast growth factor
Insulin

Interleukins (monocyte
products)

Anchors cells in the ground substance; ingrowth required for

collagen formation

Mitogen

Mitogen—fibroblasts, bone cell formation; activates monocytes;

promotes bone resorption

Mitogen—cartilage, bone; inhibits type | bone collagen synthesis

Mitogen—fibroblasts, chondrocytes

Chondrocyte proliferation; chondrocyte proteoglycan synthesis

Mitogen

Promotes bone resorption

Promotes bone resorption in high doses
Synergistic effect with bone growth factors

IL-1: Fibroblast proliferation, collagenase production, prostaglandin

production

IL-2: T cell growth factor, stimulation of bone resorption by osteoclastic
activation factor (OAF) production

From Simmons DJ: Fracture healing perspectives. Clin Orthop Relat Res 200:100, 1985.



TABLE 2-7 Criteria for Bacterial Infection Based on

Quantitative Wound Culture

Microorganism

Criterion for Infection

General flora
Enterococcus
Group B streptococcus

>10% bacteria/cm?®
>10° bacteria/cm?®
Any

TABLE 2-8 Growth Factors—Origins and Actions

Factor Cells of Origin

Action

PDGF (AA, AB, BB) Platelets, macrophages, endothelial

cells, fibroblasts

Mitogenic for fibroblasts, smooth muscle cells, and endothelial
cells; chemotactic for fibroblasts and macrophages

FGF (acidic, FGF1; Fibroblasts Mitogenic and chemotactic for endothelial cells and

basic, FGF2) keratinocytes; angiogenic

EGF Multiple Chemotactic for epithelial cells and fibroblasts. Mitogenic for
fibroblasts and epithelial and endothelial cells

VEGF Epithelial cells, macrophages Angiogenic

TGF-o Macrophages, keratinocytes, Chemotactic for epithelial cells and fibroblasts; mitogenic for

platelets fibroblasts and epithelial and endothelial cells

TGF-p Platelets, macrophages Chemotactic and mitogenic for fibroblasts; stimulates collagen,
fibronectin, and proteoglycan synthesis; angiogenic; and wound
contraction

IGF-1, IGF-2 Plasma, fibroblasts, keratinocytes, Mitogenic for fibroblasts, keratinocytes, endothelial cells, and

macrophages

smooth muscle cells

Adapted from Lawrence WT: Wound healing biclogy and its application to wound management. In O’Leary JP, editor: Physiologic basis of surgery,

ed 3. Baltimore, 2002. Williams & Wilkins.

TABLE 2-9 Growth Factors Found in the Fracture Callus

Growth Factor Source

Matrix Location

Responding Cells

TGF-p Platelets, inflammatory cells
(monocytes, macrophages,
osteoblasts, chondrocytes)

BMPs Chondrocytes, urinary bladder,

epithelium, brain

Fibroblast growth Inflammatory cells, osteoblasts,

factors chondrocytes
Platelet-derived growth  Platelets, monocytes, activated
factors macrophages, endothelial cells

Bone is the most abundant source
of TFG-B in the receptors body

BMPs originally identified in bone,
but distributed throughout body

Bonds bone and cartilage matrix

Interactions unknown

Most cells have TFG-B

Unknown

Most cells of mesodermal or
neuroectodermal origin

Most cells of mesodermal origin

TGF-p, Transforming growth factor-f; BMP, bone morphogenetic protein.
From Bolander ME: Regulation of fraction repair and synthesis of matrix macromolecules. In Hollinger J, Seyfer AE, editors: Portland Bone Sympaosium,
Portland, Oregon, Oregon Health Sciences University, 1995, p 165.
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