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phase Il: proliferative

fibroblast collagen
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phase IV: remodeling

scar tissue




Major | Clot formation Growth factor  Collagen deposition Collagen cross linking
event | Hemostasis Elaboration

Fibroblasts
cellular Lymphocytes
Ny Macrophages
Neutrophils
= - Vasoconstriction
Vascular .
response Vasodilation

i Fyi '
| I l Fr I Fr
Injury 3 days 7 days 3 weeks 1 year

Time



Dividing basal
epithelial cells

Detached, enlarged \g@@st— - : Epidermie

basal epithelial ' N g

cells migrating N -

across wound b 1 Stratum

' basale
Basement
membrane
Dermis
(a) Division of basal epithelial cells and migration across wound (b) Thickening of epidermis

Epidermal wound healing

(€) Inflammatory phase

Blood clot Scab

in wound

Epithelium Resurfaced

migrating ) epithelium

across wound rr—*'* r, Collagen fibers

Fibroblast =l

Collagen fibers

Monocyte Scar tissue

(macrophage)

Neutrophil Fibroblast

Dilated blood

vessel

Damaged blood

vessel

End of clot Restored
blood vessel

Deep wound healing

(d) Maturation phase



Summary of wound healing

The fellowing is @ summary of the events that occur during the phases of wound healing.

Hemostasis

Platelets

Inflammatery Phase

Tissue debris and pathogens ——

Proliferative phase
Fibroblasts

Extracellular matrix
(ECM) and granulation tissue

=

Angiogenesis

ECM

Capillaries

Reepithelialization

>
- -

i:‘

.

Release cytokines [PDGF, TGF-, EGF)

Attract macrophages and neutrophils, which

are responsible for:

» phogocytosis

= producing biolegical regulators, bioactive
lipids, and proteclytic enzymes.

Responsible for:

= synthesizing and depositfing extracellular
profeins

= producing growth factors

= producing angiogenic factors.

ECM comprised of:

= collagens and elastin

* adhesive proteins

= fibronectin and lamina

* polysaccharides

= proteoglycans

* glycosaminoglycans.

Capillary growth into ECM

Migration of marginal basal cells across the
provisional matrix




92 CHAPTER 5 ® Acute and Chronic Wound Hedling

Summary of wound healing (confinued)

Wound contraction » Contraction of fibroblasts and myofibroblasts

<7

to bring wound edges closer

Maturation

¢ Collagen deposition and remodeling
V * Differentiation of fibroblasts info myofi-
broblasts with programmed cell death
(apoptosis)

Resultant scar » Formation of a scar, an avascular, acellular
mass of collagen
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Table 3.3 Differences between healing and non-healing wounds

Acute Chronic

Controlled inflammatory response Prolonged inflammatory response

Normal levels of inflammatory cytokines Increased levels of pro-inflammatory cytokines

Levels of neutrophils, elastase and MMPs within -~ Elevated levels of neutrophils, elastase and activated MMPs
normal limits

Controlled bioburden Elevated bioburden

Crowth factors freely available Limited availability of growth factors

Wound fluid supports cell proliferation Wound fluid inhibits cell proliferation

Fibronectin intact Fibronectin degraded

Normal remodelling of extracellular matrix Defective remodelling of extracellular matrix

Wound fluid does not damage peri-wound skin Wound flujd causes peri-wound skin imitation and excoriation

Heal with minimal complications and no recumence  Defective healing, complications common and frequently recurrence

The main group of enzymes responsible for the collagen and other protein degradation in
extracellular matrix (ECM) are matrix metalloproteinases (MMPs).
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36 Wound Healing and Skin Integrity
A Tissue Tissue
|
Inflammatory I Inflammatory
Response ] Response
Factors Conducive Factors Inhibiting Factors Inhibiting
to Healing [ Proliferation ] Healing [ Proliferation ] Healing
[ Contraction J | [ Contraction }
!
[ Scarring ] | [ Scarring ]
Tissue Tissue
Healed Healed
Healing wound (acute) >
Non healing Non healing Non healing Mon healing
wound (chronic wound (chronic wound (chronic wound (chronic
Figure 3.2 Diagrammatic summary of healing and non-healing wounds.
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Arterial leg ulcer showing unhealthy, fragile granulation tissue




Non-healing surgical wound: devitalised tissue and slough evident.




