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Professional Certificate in Advanced Wound Care

Physiology of Wound Healing

Angiogenesis — formation of new blood vessels — related terms: Vasculogenesis, neovascularization. The
process supplies oxygen and nutrients to the granulation tissue during the proliferative phase. Example:
Capillary sprouting observed in chronic ulcers. Practical application: Stimulating angiogenesis with
growth-factor dressings to accelerate healing. Challenge: Excessive angiogenesis may lead to hypertrophic
scar formation.

Apoptosis — programmed cell death — related terms: Necrosis, autophagy. Controlled elimination of
inflammatory cells and fibroblasts is essential for remodeling. Example: Removal of neutrophils after the
inflammatory phase. Practical application: Modulating apoptosis pathways to reduce prolonged
inflammation. Challenge: Premature apoptosis can diminish necessary cellular activity.

Barrier Function — integrity of the epidermal layer — related terms: Stratum corneum, transepidermal water
loss. A restored barrier prevents microbial invasion and fluid loss. Example: Intact epidermis after
re-epithelialization. Practical application: Using occlusive dressings to support barrier formation. Challenge:
Compromised barrier in diabetic patients delays closure.

Biofilm — structured microbial community — related terms: Extracellular polymeric substance, chronic
infection. Biofilms protect bacteria from host defenses and antibiotics, contributing to stalled healing.
Example: Pseudomonas aeruginosa biofilm in a pressure ulcer. Practical application: Debridement combined
with anti-biofilm agents. Challenge: Detecting biofilm without invasive sampling.

Cellular Migration — movement of cells into wound bed — related terms: Chemotaxis, keratinocyte migration.
Keratinocytes and fibroblasts migrate to re-epithelialize and form granulation tissue. Example: Fibroblast
migration across a fibrin matrix. Practical application: Applying matrix-mimicking scaffolds to guide
migration. Challenge: Impaired migration in hypoxic environments.

Collagen Synthesis — production of structural protein — related terms: Fibroblasts, extracellular matrix. Type
[l collagen is initially deposited, later replaced by stronger type I. Example: Increased hydroxyproline
content during proliferation. Practical application: Collagen-based dressings to provide a scaffold.
Challenge: Over-production can cause excessive scar tissue.

Contraction — reduction of wound size — related terms: Myofibroblasts, wound edge approximation.
Myofibroblasts generate contractile forces that draw wound edges together. Example: Measurable
reduction in wound dimensions after 2 weeks. Practical application: Tension-relieving dressings to support
natural contraction. Challenge: Excessive contraction may distort surrounding tissue.

Degranulation - release of granule contents — related terms: Neutrophils, mast cells. Degranulation releases
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proteases and antimicrobial peptides essential for early defense. Example: Neutrophil elastase activity in the
first 48 hours. Practical application: Topical agents that enhance degranulation in immunocompromised
patients. Challenge: Uncontrolled degranulation can damage healthy tissue.

Debridement — removal of non-viable tissue - related terms: Autolysis, sharp debridement. Essential to
convert a chronic wound to an acute healing environment. Example: Enzymatic debridement with
collagenase ointment. Practical application: Selecting appropriate debridement method based on wound
type. Challenge: Over-debridement may expose underlying structures.

Epithelialization — restoration of epidermal layer — related terms: Keratinocyte proliferation, wound closure.
New epithelial cells migrate across the wound surface to seal it. Example: Formation of a thin epithelial
“tongue” at wound margins. Practical application: Using moist dressings to promote epithelial migration.
Challenge: Diabetic neuropathy can impair epithelialization speed.

Extracellular Matrix (ECM) — network of proteins and glycosaminoglycans — related terms: Collagen,
fibronectin. Provides structural support and signaling cues for cell adhesion and migration. Example: Fibrin
matrix serving as a provisional scaffold. Practical application: ECM-based bioengineered skin substitutes.
Challenge: Altered ECM composition in aged skin hinders healing.

Fibroblast — connective tissue cell - related terms: Collagen synthesis, myofibroblast. Central to granulation
tissue formation and matrix deposition. Example: Fibroblast proliferation observed on day5 post-injury.
Practical application: Growth-factor therapy to stimulate fibroblast activity. Challenge: Fibroblast senescence
reduces matrix production in chronic wounds.

Growth Factors — signaling proteins that regulate cell behavior — related terms: PDGF, VEGF, TGF-f. Bind to
cell receptors to stimulate proliferation, migration, and angiogenesis. Example: Platelet-derived growth
factor released during clot formation. Practical application: Topical recombinant growth-factor creams.
Challenge: Rapid degradation in the wound environment limits efficacy.

Granulation Tissue — new vascularized connective tissue — related terms: Granulation phase, capillary buds.
Consists of proliferating fibroblasts, endothelial cells, and extracellular matrix. Example: Bright red, beefy
appearance of a healthy granulating wound. Practical application: Maintaining moisture to support
granulation. Challenge: Excessive granulation (“proud flesh”) can impede epithelialization.

Hemostasis — initial clotting response — related terms: Platelet aggregation, fibrin clot. Stops bleeding and
provides a provisional matrix for subsequent phases. Example: Formation of a fibrin-rich clot within minutes
of injury. Practical application: Applying pressure and hemostatic agents in acute wounds. Challenge:
Impaired platelet function in anticoagulated patients delays clot formation.

Hypoxia — low oxygen tension — related terms: Ischemia, oxygen therapy. Moderate hypoxia stimulates
angiogenesis, but severe hypoxia impairs cell metabolism. Example: Oxygen tension below 20mmHg in a
peripheral ulcer. Practical application: Transcutaneous oxygen measurement to guide therapy. Challenge:
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Balancing oxygen delivery without promoting oxidative stress.

Immune Modulation — adjustment of inflammatory response — related terms: Cytokines, macrophage
polarization. Shifting macrophages from M1 (pro-inflammatory) to M2 (pro-repair) is critical for transition to
proliferation. Example: Increased IL-10 levels indicating M2 dominance. Practical application:
Immunomodulatory dressings containing honey or silver. Challenge: Excessive suppression can increase
infection risk.

Inflammatory Phase — early response to injury — related terms: Neutrophil infiltration, cytokine release. Lasts
3-5days, clearing debris and preventing infection. Example: Peak neutrophil activity at 24 hours post-injury.
Practical application: Monitoring wound exudate for signs of persistent inflammation. Challenge: Chronic
wounds often remain trapped in this phase.

Ischemia-Reperfusion Injury — damage caused by restored blood flow — related terms: Oxidative stress, free
radicals. Sudden reperfusion generates reactive oxygen species that can damage cellular membranes.
Example: Increased malondialdehyde levels after reperfusion. Practical application: Antioxidant therapy
during re-vascularization procedures. Challenge: Predicting and mitigating reperfusion effects in flap
surgeries.

Keratinocyte — epidermal skin cell — related terms: Re-epithelialization, migration. Proliferates and migrates
to cover wound surface. Example: Basal keratinocyte layer expanding during day4-7. Practical application:
Using growth-factor-rich dressings to enhance keratinocyte activity. Challenge: Impaired keratinocyte
function in smokers.

Lactate — metabolic by-product — related terms: Glycolysis, wound pH. Acts as a signaling molecule
promoting angiogenesis and collagen synthesis. Example: Elevated lactate concentrations in chronic wound
fluid. Practical application: Lactate-releasing dressings to stimulate healing. Challenge: Over-accumulation
may lower pH excessively.

Macrophage Polarization — shift between M1 and M2 phenotypes — related terms: Cytokine profile, tissue
remodeling. M1 macrophages dominate early for defense; M2 support repair and remodeling. Example:
Increased CD206+ cells indicating M2 presence. Practical application: Topical agents that encourage M2
polarization. Challenge: Dysregulated polarization leads to stalled healing.

Matrix Metalloproteinases (MMPs) — enzymes that degrade extracellular matrix — related terms: TIMPs,
wound remodeling. Balanced MMP activity remodels matrix; excess MMPs degrade growth factors and
impede healing. Example: High MMP-9 levels in non-healing venous ulcer. Practical application:
MMP-inhibiting dressings (e.G., Silver-impregnated). Challenge: Measuring MMP activity at bedside remains
limited.

Microcirculation — network of small blood vessels — related terms: Capillary density, perfusion. Adequate
microcirculation delivers oxygen, nutrients, and immune cells. Example: Laser Doppler assessment showing
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reduced flow in a diabetic foot ulcer. Practical application: Off-loading techniques to improve microvascular
perfusion. Challenge: Microvascular disease in peripheral arterial disease reduces healing potential.

Neovascularization — development of new blood vessels — related terms: Angiogenesis, vasculogenesis.
Critical during the proliferative phase to supply granulation tissue. Example: Capillary loops visible under
microscopy by day 7. Practical application: Applying VEGF-containing biomaterials. Challenge: Uncontrolled
neovascularization may cause edema.

Neutrophil — first-line immune cell — related terms: Chemotaxis, degranulation. Arrives within minutes to
phagocytose bacteria and release proteases. Example: Neutrophil count peaking at 48 hours. Practical
application: Using topical antiseptics to support neutrophil function. Challenge: Excessive neutrophil activity
can damage healthy tissue.

Oxidative Stress — imbalance between free radicals and antioxidants — related terms: Reactive oxygen
species, lipid peroxidation. Moderate oxidative stress aids signaling; high levels impair cell viability. Example:
Increased superoxide production after reperfusion. Practical application: Antioxidant-rich dressings (e.G.,
Vitamin C). Challenge: Measuring oxidative markers in routine practice.

Platelet-Derived Growth Factor (PDGF) — key mitogenic factor — related terms: Fibroblast activation,
chemotaxis. Attracts fibroblasts and smooth muscle cells, stimulating matrix deposition. Example: PDGF
levels rise sharply during clot formation. Practical application: Recombinant PDGF gels for chronic wounds.
Challenge: Short half-life necessitates frequent application.

Proliferative Phase — stage of tissue formation — related terms: Granulation tissue, epithelialization. Typically
spans days4-21, characterized by fibroblast activity and angiogenesis. Example: Peak granulation tissue
observed around day 10. Practical application: Maintaining moist environment to support cell proliferation.
Challenge: Premature transition to remodeling can result in weak scar.

Re-epithelialization — restoration of epidermal continuity — related terms: Keratinocyte migration, wound
closure. Occurs after sufficient granulation tissue has formed. Example: Complete epithelial cover by day 14
in a superficial abrasion. Practical application: Silicone dressings that reduce shear stress. Challenge: Tension
across wound edges can disrupt epithelial sheets.

Re-oxygenation — restoration of adequate oxygen levels — related terms: Hyperbaric oxygen therapy, tissue
perfusion. Improves cellular metabolism and collagen synthesis. Example: Increased tissue PO, after HBOT
sessions. Practical application: Prescribing HBOT for refractory hypoxic ulcers. Challenge: Contraindications
such as untreated pneumothorax limit use.

Remodeling Phase — final maturation stage — related terms: Collagen cross-linking, scar formation. Lasts
months to years, where type Ill collagen is replaced by type | and tensile strength increases. Example: Scar
tensile strength reaching 80 % of normal skin after 12 months. Practical application: Scar massage to align
collagen fibers. Challenge: Hypertrophic scar or contracture development in high-tension areas.
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Scar Tissue — fibrous tissue replacing normal dermis — related terms: Remodeling, contracture. Provides
tensile strength but lacks appendages. Example: Pale, fibrous line after healed burn. Practical application:
Silicone gel sheets to flatten hypertrophic scars. Challenge: Functional limitation when scar crosses joints.

Shear Stress — force parallel to wound surface — related terms: Mechanical load, tissue deformation.
Excessive shear disrupts granulation tissue and delays healing. Example: Increased exudate and tissue
maceration under friction. Practical application: Using low-adhesion dressings to minimize shear. Challenge:
Patient mobility may increase shear despite precautions.

Skin Graft — transplanted skin layer — related terms: Autograft, split-thickness. Provides immediate coverage
and promotes re-epithelialization. Example: Split-thickness graft covering 30 % body surface area. Practical
application: Selecting graft thickness based on wound depth. Challenge: Graft failure due to infection or
inadequate vascularization.

Soft Tissue Defect — loss of dermal and subdermal layers — related terms: Wound dehiscence, tissue loss.
Requires reconstruction to restore function. Example: Full-thickness defect after excision of necrotic tissue.
Practical application: Employing bioengineered matrices to fill defect. Challenge: Ensuring adequate vascular
ingrowth to sustain the construct.

Stem Cells — undifferentiated cells with regenerative potential — related terms: Mesenchymal stem cells,
differentiation. Contribute to fibroblast and endothelial lineages during healing. Example:
Bone-marrow-derived MSCs applied to chronic ulcer. Practical application: Topical stem-cell-laden scaffolds.
Challenge: Regulatory hurdles and cost limit widespread use.

Synergy — combined effect greater than sum of parts — related terms: Combination therapy, additive effect.
Example: Concurrent use of growth factors and negative-pressure wound therapy (NPWT) enhances
granulation more than either alone. Practical application: Designing protocols that pair modalities for
maximal benefit. Challenge: Risk of adverse interactions if therapies are not timed correctly.

Temporal Sequence — order of healing phases — related terms: Hemostasis, inflammation, proliferation,
remodeling. Understanding timing guides clinical interventions. Example: Applying debridement after the
inflammatory phase but before excessive granulation. Practical application: Scheduling dressing changes to
align with phase-specific needs. Challenge: Individual patient variability can shift expected timelines.

Thrombin — key enzyme in clot formation — related terms: Fibrinogen, coagulation cascade. Converts
fibrinogen to fibrin, stabilizing the clot. Example: Rapid thrombin generation after arterial injury. Practical
application: Topical thrombin preparations for bleeding control. Challenge: Systemic anticoagulants can
diminish thrombin activity locally.

Tissue Perfusion — delivery of blood to wound area — related terms: Capillary flow, oxygen delivery.
Adequate perfusion is prerequisite for all healing phases. Example: Transcutaneous oxygen measurement of
30mm Hg indicating sufficient perfusion. Practical application: Using compression therapy to improve
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venous return. Challenge: Arterial occlusive disease may limit perfusion despite compression.

Tissue Remodeling — structural re-organization of extracellular matrix — related terms: Collagen maturation,
scar maturation. Involves enzymatic cross-linking and alignment of fibers. Example: Increased tensile
strength observed after 6 months. Practical application: Physiotherapy to stretch remodeling tissue and
prevent contracture. Challenge: Excessive remodeling can lead to rigidity.

Transdermal Oxygen — topical delivery of oxygen through skin — related terms: Oxygen therapy,
percutaneous diffusion. Increases local PO,, supporting fibroblast function. Example: Oxygen-releasing gel
applied to a hypoxic ulcer. Practical application: Adjunct to systemic oxygen therapy. Challenge: Limited
depth of penetration may not reach deep tissue.

Ultraviolet (UV) Radiation — electromagnetic spectrum component — related terms: Phototherapy, DNA
damage. Controlled UV exposure can modulate inflammation but excessive exposure hampers healing.
Example: UV-B therapy used for psoriasis may delay wound closure. Practical application: Protecting wounds
from sunlight to avoid UV-induced injury. Challenge: Balancing therapeutic phototherapy with risk of
phototoxicity.

Vasculogenesis — de-novo formation of blood vessels from progenitor cells — related terms: Angiogenesis,
endothelial progenitor cells. Important in early embryonic development and can be re-activated in adult
wound healing. Example: Recruitment of EPCs to ischemic tissue. Practical application: Mobilizing EPCs with
cytokine therapy. Challenge: Limited endogenous EPC pool in elderly patients.

Venous Insufficiency — failure of venous valves leading to pooling — related terms: Edema, stasis dermatitis.
Contributes to chronic ulcer formation due to sustained inflammation. Example: Ankle-brachial index >0.9
With prominent varicosities. Practical application: Graduated compression stockings to improve venous
return. Challenge: Patient compliance and contraindications in arterial disease.

Wound Bed Preparation — optimizing environment before definitive closure — related terms: Debridement,
infection control, moisture balance. A well-prepared bed promotes rapid granulation and epithelialization.
Example: Use of antimicrobial dressings to reduce bacterial load to Wound Edge Approximation — bringing
wound margins together — related terms: Suturing, stapling, tension relief. Reduces wound size and
accelerates closure. Example: Simple interrupted sutures placed at 5mm intervals. Practical application:
Selecting closure technique based on wound tension. Challenge: Excessive tension can cause ischemia and
necrosis at edges.

Wound Exudate — fluid released from injured tissue — related terms: Inflammatory mediators, proteases.
Provides nutrients but excess can macerate surrounding skin. Example: Serous exudate with low protein
content in early granulation. Practical application: Absorptive dressings to manage high-output wounds.
Challenge: Distinguishing beneficial exudate from pathological drainage.

Wound Healing Index (WHI) — scoring system to assess progress — related terms: Clinical assessment,
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quantitative metrics. Combines size reduction, granulation quality, and epithelialization rate. Example: WHI
score of 8/10 indicating favorable healing trajectory. Practical application: Using WHI to guide treatment
adjustments. Challenge: Inter-observer variability may affect consistency.

Wound Infection — colonization by pathogenic microorganisms — related terms: Biofilm, bacterial load.
Delays healing by prolonging inflammation. Example: Presence of >10° CFU/g of Staphylococcus aureus.
Practical application: Culture-guided antibiotic therapy. Challenge: Multidrug-resistant organisms
complicate management.

Wound Matrix — synthetic or biological scaffold — related terms: Extracellular matrix, dermal substitute.
Provides structural support and guides cell migration. Example: Collagen-based matrix applied to a deep
ulcer. Practical application: Selecting appropriate matrix thickness for defect depth. Challenge: Integration
failure leading to delamination.

Wound Remodeling Dynamics — rate of collagen turnover — related terms: MMP activity, tensile strength.
Balance between synthesis and degradation determines scar quality. Example: Peak remodeling activity
observed at 3-6 months. Practical application: Timing of interventions such as silicone therapy to coincide
with remodeling peak. Challenge: Prolonged high MMP levels can prevent scar maturation.

Wound Temperature — thermal measurement of wound surface — related terms: Inflammation marker,
infrared thermography. Elevated temperature may indicate infection; reduced temperature can signal
ischemia. Example: Temperature 2 °C above surrounding skin in an inflamed wound. Practical application:
Using handheld thermometers for early infection detection. Challenge: Ambient conditions can affect
accuracy.

Wound Tension — mechanical force across wound edges — related terms: Shear, contracture. Excess tension
compromises blood flow and delays healing. Example: Visible puckering of skin around a sutured incision.
Practical application: Tension-relieving devices (e.G., Retention sutures). Challenge: Patient movement can

increase tension despite preventive measures.

Wound Vacuum (Negative-Pressure Wound Therapy — NPWT) — application of sub-atmospheric pressure —
related terms: Granulation promotion, edema reduction. Stimulates tissue perfusion and removes exudate.
Example: -125MmHg continuous suction applied to a large sacral ulcer. Practical application: NPWT as
adjunct to graft take. Challenge: Ensuring airtight seal in irregular wound geometry.

Wound Volume — three-dimensional measurement of defect — related terms: Depth, surface area. Important
for planning reconstructive options. Example: Calculated volume of 12 cm?® using wound casting. Practical
application: Serial volume assessments to monitor healing progress. Challenge: Irregular shapes make
accurate volume determination difficult.

Wound Oxygenation — availability of oxygen at cellular level — related terms: Tissue PO,, hypoxia. Critical for
fibroblast activity and collagen synthesis. Example: Transcutaneous PO, of 35mmHg indicating adequate
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oxygenation. Practical application: Supplemental oxygen delivery in hypoxic wounds. Challenge: Systemic
hypoxemia may limit local oxygen availability despite therapy.

Wound pH - acid-base status of wound environment — related terms: Alkalinity, bacterial growth. Chronic
wounds often exhibit alkaline pH (>7.4) Which favors bacterial proliferation. Example: PH meter reading of
8.1 In a stagnant ulcer. Practical application: Acidic dressings to lower pH and promote healing. Challenge:
Maintaining pH balance while preserving necessary enzymatic activity.

Wound Perfusion Imaging — visualization of blood flow — related terms: Laser Doppler, thermography.
Assists in assessing vascular status and predicting healing potential. Example: Laser Doppler showing
reduced flow in peripheral ulcer. Practical application: Selecting candidates for revascularization based on
imaging. Challenge: Equipment cost and operator expertise.

Wound Re-epithelialization Rate — speed of epidermal coverage — related terms: Closure velocity,
keratinocyte migration. Measured as mm?/day. Example: Re-epithelialization of 1.5 Mm?/day in a superficial
abrasion. Practical application: Monitoring rate to detect stalled healing. Challenge: Variability due to patient
comorbidities.

Wound Sensitivity — patient’s perception of pain or discomfort — related terms: Nociception, analgesia. Pain

can affect compliance with dressing changes. Example: Sharp pain on dressing removal indicating adhesion.
Practical application: Using non-adhesive dressings to reduce pain. Challenge: Neuropathy may mask pain,

leading to unnoticed deterioration.

Wound Surface Area — planar measurement of defect — related terms: Length x width, tracing method.
Essential for calculating healing rate and product usage. Example: Surface area of 12 cm?® measured with
transparent grid. Practical application: Documenting size reduction over time to evaluate treatment efficacy.
Challenge: Irregular margins can cause measurement errors.

Wound Swab Technique — method of obtaining microbial sample — related terms: Culture, aseptic collection.
Influences accuracy of infection diagnosis. Example: Levine technique yielding quantitative culture results.
Practical application: Standardizing swab protocol to reduce contamination. Challenge: Distinguishing
colonization from true infection.

Wound Tension-Relieving Devices — devices that off-load mechanical stress — related terms: Splints,
negative-pressure systems. Reduce shear and promote granulation. Example: Use of a silicone off-loading
shoe in a plantar ulcer. Practical application: Integrating tension-relieving devices into wound-care plans.
Challenge: Patient adherence to device usage.

Wound Tissue Oxygen Tension (PtO;) — partial pressure of oxygen within tissue — related terms:
Transcutaneous measurement, hypoxia. Direct indicator of metabolic capacity. Example: PtO, of 20mmHg
indicating severe ischemia. Practical application: Deciding need for revascularization based on PtO,
thresholds. Challenge: Probe placement may affect reading accuracy.
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Wound Ulcer Classification — system to categorize ulcer etiology — related terms: Wagner, Texas, CEAP.
Guides treatment selection and prognosis. Example: Wagner grade 3 indicating deep ulcer with tendon
exposure. Practical application: Using classification to prioritize referral to specialist care. Challenge:
Inter-observer variability in assigning grades.

Wound Vessel Density — number of capillaries per unit area — related terms: Angiogenesis, perfusion. Higher
density correlates with better healing potential. Example: Histologic count of 150 vessels/mm? in a healing
wound. Practical application: Evaluating effectiveness of angiogenic therapies. Challenge: Invasive biopsy
required for accurate measurement.

Wound Volume Reduction Rate — percentage decrease in three-dimensional size — related terms: Healing
kinetics, granulation. Calculated over set intervals to assess progress. Example: 30 % Volume reduction over
2 weeks indicating favorable response. Practical application: Adjusting treatment intensity based on
reduction rate. Challenge: Accurate volume measurement in irregular wounds.

Wound Xenograft — biologic dressing derived from another species — related terms: Porcine split-thickness,
allograft. Provides temporary coverage and promotes granulation. Example: Porcine xenograft applied to a
large sacral ulcer. Practical application: Using xenografts when autograft availability is limited. Challenge:
Potential for immune reaction and disease transmission.

Wound Z-Score - statistical measure of healing deviation — related terms: Baseline, standard deviation.
Helps compare patient outcomes across populations. Example: Z-score of —1.2 Indicating slower than
average healing. Practical application: Benchmarking clinic performance. Challenge: Requires large dataset
for reliable calculation.
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