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The document discusses wound care and the role of physiotherapy in wound healing. It begins by defining a wound and describing the stages of wound healing: hemostasis, inflammation, proliferation, and maturation. It then discusses types of wounds, factors affecting healing, and complications. The role of physiotherapy includes wound cleaning, debridement, dressing selection and application, education, and use of modalities like ultrasound, ultraviolet light therapy, and low-level laser therapy to accelerate healing. Ultrasound increases circulation and promotes collagen formation. Ultraviolet light provides antibacterial effects. Low-level laser stimulates cell proliferation and tissue regeneration. Precautions are described for each modality's application.Read less
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	3. WOUND CARE
  


	4. Introduction-
 Wound is  a circumscribed injury which is caused
by an external force and it can involve any tissue
or organ.
 Wound healing is a complex and dynamic process
of replacing of destroyed and devitalized tissue by
living tissue.
 The wound healing process is not only complex
but also fragile, leading to the formation of non-
healing chronic wounds in conditions like
diabetes, venous or arterial disease, infection, and
metabolic deficiencies of old age.
 Wound care encourages and speeds wound
healing via cleaning and protection from re-injury
or infection.
 


	5. Role of skin  in wound
healing-
• Skin is first anatomical barrier between the
external environment and the internal
organs, protecting against trauma from
water, chemicals, micro-organisms,
mechanical stress and radiation.
• Functions of different layers of the skin-
• Outermost layer , epidermis provides
waterproofing and serves as a barrier to
infection.
• Middle layer of skin, the dermis, contains
blood vessels, nerves, and glands that are
important for our skin's function.
• Inner layer of the skin, the subcutaneous
layer or hypodermis , contains fat that
protects us from trauma.
 


	6. Types of wounds-
  Acute wounds- These progress through the normal
stages of wound healing and show definite signs of
healing within four weeks.
 Chronic wounds – These do not progress normally
through the stages of healing (often get stuck one
phase) and do not show evidence of healing with in
four weeks.
 Open wounds -The skin is split or cracked, and the
underlying tissues are exposed to the outside
environment ,for eg. Incision , laceration , abrasion ,
avulsion, penetration wound , puncture wound
,gunshot wound.
 Closed wound -The surface of the skin is intact, but the
underlying tissues may be damaged, for eg. Hematoma
, crushed injury.
 


	7. Stages of wound
healing-
  When the barrier of skin is
broken, a regulated
sequence of biochemical
events is set into motion to
repair the damage.
 The cascade of healing is
divided into these four
overlapping phases-
 Phase 1:
Hemostasis Phase.
 Phase 2:
Defensive/Inflammatory Ph
ase.
 Phase 3:
 


	8.  Begins at  the onset of injury
 Objective is to stop the bleeding
 In this phase, the body activates its emergency repair system,
the blood clotting system, and forms a dam to block the
drainage.
 During this process, platelets come into contact with collagen,
resulting in activation and aggregation.
 An enzyme called thrombin is at the center, and it initiates the
Phase 1: Homeostsis Phase-
 


	9. Phase 2: Defensive/Inflammatory
Phase-
  Defensive/Inflammatory Phase, focuses on –
 Destroying bacteria and removing debris
 Preparing the wound bed for the growth of new tissue
 During this phase-
 Neutrophils enter the wound to destroy bacteria and remove debris.
 These cells often reach their peak population between 24 and 48 hours
after injury, reducing greatly in number after 3 days.
 As the white blood cells leave, macrophages arrive to continue clearing
debris.
 These cells also secrete growth factors and proteins that attract
immune system cells to the wound to facilitate tissue repair.
 This phase often lasts 4 to 6 days and is often associated with oedema,
erythema, heat and pain.
 


	10. Phase 3: Proliferative  Phase-
 Once the wound is cleaned out, the wound enters the Proliferative Phase,
where the focus is to fill and cover the wound.
 The Proliferative phase features three distinct stages:
 Filling the wound- During the first stage, shiny, deep red granulation tissue
fills the wound bed with connective tissue, and new blood vessels are
formed.
 Contraction of the wound margins- The wound margins contract and pull
toward the center of the wound.
 Covering the wound (epithelialization)- Epithelial cells arise from the wound
bed or margins and begin to migrate across the wound bed in leapfrog
fashion until the wound is covered with epithelium.
 


	11. Phase 4: Maturation  Phase-
 During the Maturation phase-
 New tissue slowly gains strength and flexibility
 Collagen fibres reorganize
 Tissue remodels and matures
 Overall increase in tensile strength (though maximum strength is
limited to 80% of the pre-injured strength)
 The Maturation phase varies greatly from wound to wound, often lasting
anywhere from 21 days to 2 years.
 


	12. Changes during phases  of wound healing
 


	13. Factors affecting wound
healing-
  


	14. Complications of wound  healing-
• Excessive scar formation
• Exuberant granulation
• Deficient contraction (in skin grafts)
• Excessive contraction (in burns)
• Dupuytren’s contracture (palmar)
• Dystrophic calcification
• Pigmentary changes
• Painful scars
• Osteomyelitis
• Tissue Necrosis
• Gangrene
• Periwound Dermatitis
• Edema and Periwound Edema
• Hematomas
 


	15. Role of physiotherapy  in wound
care-
 Physical therapists help in wound management during the most critical stages
of wound care and healing utilizing the most current and advanced wound care
protocols. They possess in-depth knowledge of anatomy and tissue healing
as well as mobility and positioning expertise to provide the most effective and
efficient treatment for healing of the wound.
 Benefits of physiotherapy in wound care-
 Physical therapy wound care is for patients who have open wounds as a result
of pressure, vascular insufficiency, trauma, surgery and diabetes. The most
common wounds that are treated by wound care physical therapist are:
 Necrotic wounds
 Stage III, IV or unstageable pressure ulcers
 Diabetic wounds
 Chronic wounds
 Venous and/or arterial wounds
 Extremity wounds with edema
 Non-healing surgical wounds
 


	16.  Treatment procedures  in wound care-
 Patients must be referred by their physician to
physical therapy wound care.
 Physical therapy wound care begins with a
comprehensive evaluation and development of an
individualized care plan. Common treatment
approaches can include:
 Measurement and documentation of the wound
characteristics
 Cleaning of the wound
 Debridement (removal) of any dead tissue
 Selection and application of wound dressing
 Application of compression if necessary
 Education of the patient, caregivers and/or family
members regarding wound care and dressing
 


	17.  Treatment duration-
  All wounds heal at different rates and the duration of therapy will be
based on the patient’s individual needs such as the type of wound
and amount of care needed for it’s treatment.
 The duration of treatment can vary from one-several months. The
wound care therapist will work with your medical team to adapt
treatment to maximize wound healing.
 Treatment modalities used-
 Ultrasound therapy
 Ultraviolet Rays
 Low level laser therapy
 Whirlpool / Hydrotherapy
 Electrical Stimulation
 


	18. Ultrasound in
wound healing
  


	19. Ultrasonic therapy-
 Utilized  by physiotherapists to deliver a high frequency mechanical vibration to
facilitate healing at a cellular level.
 Reduces pain, increase circulation , increase mobility of soft tissues and helpful is in
the reduction of inflammation.
 Generates mechanical vibrations, from high frequency sound waves, on skin and soft
tissue via an aqueous medium.
 Effects of application of ultrasound during different
phases of wound healing-
 Inflammatory phase-
 Enhances the degranulation of mast cells resulting in the release of histamine and
other mediators that attract fibroblasts and endothelial cells to the injured area
 Formation of collagen-containing vascular granulation tissue.
 Early intervention with ultrasound should result in an accelerated acute inflammatory
phase, moving to a more quick entry into the proliferative phase and improving comfort
of the patient in this phase.
 


	20.  Proliferative Phase-
  Stimulates fibroblast migration and
proliferation to secrete collagen
 Improves tensile strength of the
healing connective tissues
 Enhanced production of vascular
endothelial growth factor and
angiogenesis
 Accelerated process of wound
contraction as ultrasound may
cause the early development of
 Maturation or Remodeling
Phase-
 The response to
ultrasound in this
stage is dependent on
if therapy was
initiated in the
inflammatory phase.
 Affects the collagen
extensibility and
enzyme activity
 Improves tensile
 


	21. Effects of ultrasound  on the Phases of Wound
Healing-
 


	22. Method of application  of
ultrasound-
 Application of Ultrasound to Periwound Tissue (tissue surrounding a wound)-
 The aim is to produce a thermal effect for vasodilation and increased tissue oxygen
levels.
 The ultrasound head should be 1.5 or 2 times the size of the area to be treated.
 Aqueous medium is applied to the transducer and is moved in a slow circular
motion around the treatment area, 2-3 minutes per zone, 3 times per week.
 Application of ultrasound to the Wound-
 The aim is to stimulate protein synthesis and increase cell proliferation.
 The dressings should be removed and wound should be debrided of dressing
residue and foreign debris.
 Apply a hydrogel sheet (Hydrogel wound dressing sheets are 3-D networks of cross-
linked hydrophilic polymers that are insoluble in water and interact with aqueous
solutions by swelling) over the wound, removing any air bubbles.
 


	23.  Acute wounds-
  Ultrasound head should be 1.5 or 2 times the size of
the treatment area
 If the area is large, treatment can be completed in
sections with 1-2 minutes per zone.
 Aqueous medium is applied to the transducer head
and is kept in contact with the hydrogel sheet
 Treated 1-2 times per day and then continued 2-3
times per week.
 Chronic Wounds-
 Ultrasound head should be 1.5 or 2 times the size of
the area to be treated.
 Aqueous medium is applied to the transducer head
and is moved in a slow circular motion around the
treatment area
 Treated2-3 minutes per zone, 3 times per week.
Application of hydrogel sheet
 


	24.  Precautions and
Contraindications-
  Contraindicated over eyes, genital
areas, abdominal area and exposed
neural tissue
 Should be avoided in cases of
thromboembolic diseases
 Avoided in patients with pacemakers
 Precautions should be taken with
sensory impairments
 Ultrasound should be terminated if
there is increased pain
Images of use of ultrasound
therapy
in wound healing
 


	25. Ultraviolet rays in
wound  healing
 


	26. Ultraviolet
Radiation-
 Ultraviolet rays  provide a non-pharmacologic,
non-invasive treatment of wounds.
 Provides a wound treatment of
microorganisms that are antibiotic-resistant.
 Ultraviolet rays (particularly UVC in the range
of 240–280 nm) is highly germicidal.
 Mechanism of UVC is inactivation of
microorganisms to cause cellular damage by
inducing changes in their chemical structure
of DNA chains.
 Capable of preserving viability of mammalian
host cells.
 


	27.  Erythema
 Epidermal  hyperplasia
 Endothelial cell proliferation
 Increase in epidermal thickness
 Increased vascular permeability
 Increased blood flow in the
microcirculation
 Bactericidal effect
 Progress toward wound closure marked by
presence of epithelial buds
 Improved epithelialization
 Return of normal skin color surrounding
the wound
 Emergence of healthy granulation tissue
 Accelerated rate of DNA, RNA, and protein
synthesis
Exposure of the wound to UV rays produces-
 


	28.  Effects of  application of ultraviolet rays during different
phases of wound healing-
 Inflammatory phase-
 The induced erythema initiates the inflammatory phase of healing by creating an inflammatory response via
vasodilatation.
 Proliferative Phase-
 Induces cellular proliferation/thickening of the skin in the stratum corneum and protects against further sunlight
damage.
 UV avoidance and use of sunscreens are commonly advised during the re-epithelialization process as well as after
wound closure
 Prevents the normal cutaneous response to injury, with melanocyte redistribution and pigmentation creating
hypopigmented scars.
 Maturation or Remodelling Phase-
 Fibronectin is released during this phase which promotes cell migration , regulates cell growth , helps in wound
contraction and gene expression.
 Growth factors are released from epidermal cells exposed to UV irradiation, which further augments the healing
cascade.
 


	29.  Method of  application of UV rays on the wound-
 Intensity-
 Between 5 and 20 W/cm2
 Intensity of between about 15 and 16 W/cm2 is more preferred.
 Duration-
 Between about 5 seconds and 1 minute
 Applied to the proximity of wound between about ¼ and 3 inches
 The duration may be varied depending on the type and character of the wound, the
microorganism to be eliminated, and the intensity and position of the source.
 Placement of the lamp-
 The position is typically between about 3 inches from the wound.
 the duration of application is between about 5 seconds and 1 minute, with a duration of
between about 5 and 30 seconds being preferred. Of course,
 Kills up to 100 % of the microorganisms present in a wound, thereby enabling the
wound to heal free of infection.
 


	30.  Contraindications-
 Childhood
  Pregnancy and breastfeeding
 Immobility or inability to stand
unassisted for 10 min or longer
 Past excessive exposure to natural sun
light or phototherapy
 Immunosuppressive medication
 Past skin cancer, especially melanoma
 Precautions-
 Ingestion of strawberries, eggs,
shellfish before treatment
 Use of birth control pills, tetracycline,
quinine, diuretics, and/or insulin
 Over areas of poor skin sensation
 Avoid active epiphyseal regions in
children
 People with little skin pigmentation
Images of method of
application of UVR
 


	31. Low level laser  therapy in
wound healing
 


	32.  The laser  therapy acts by photobiomodulation at the cellular level affecting
various biological processes that stimulate and accelerate wound healing.
 Photobiomodulation therapy is defined as the utilization of non-ionizing
electromagnetic energy to trigger photochemical changes within cellular
structures that are receptive to photons.
 It has a biphasic dose-response relationship, promoting wound healing
when given at lower dosimetric parameters while can be harmful or have no
effect at higher levels.
 Effects of lower level laser-
 Reduces pain and inflammation
 Produces analgesic effect
 Amplifies tissue repair
 Enhances regeneration of different nerves and tissues
 Increased fibroblast reproduction and angiogenesis
Low level laser therapy
(LLLT)-
 


	33.  Mechanism of  LLLT-
 LLLT uses photons at a non - thermal
irradiation to alter biological activity.
 The most important physical characteristic
of laser, is the dissemination of
electromagnetic radiation with particular
properties : monochromaticity, coherence
and low divergence.
 The main biological mechanism behind the
effects of LLLT is absorption of red and NIR
light by mitochondrial components, in
particular cytochrome c oxidase (CCO)
which is concluded in the respiratory chain
located within the mitochondria and also in
the plasma membrane of cells.
 Accordingly, a chain of events and various
process carries out in the mitochondria
leading to wound healing.
 


	34.  Dosage-
 The  most guidelines suggest that the energy density per treatment session
should be within the range of 0.1 – 12.0 J/cm2. However, there are some
instructions, for special diseases and exposure conditions that recommend
up to 30 J/ cm2.
 Contraindications –
 Patient with pacemakers as metal may interfere with photons and lead to
undesired effects.
 Pregnancy- Contraindicated during the first trimester
 Epileptic seizures- It may enhance the chances of occurrence of seizures.
 Thyroid gland- Laser therapy is contraindicated over thyroid gland as it a
very delicate gland
 Children – Specially over the bone growth plates
 Cancer
 Diabetes
 


	35. Hydrotherapy in
Wound healing
  


	36. Hydrotherapy / Whirlpool  therapy-
 Highly effective at irrigating and debriding wounds, particularly large
wounds that would be difficult to debride elsewhere .
 Effects of whirlpool therapy-
 To treat wounds with loosely adherent necrotic tissue or thick exudate
 Facilitates debridement in infected wounds and non-draining wounds
 Decreases wound pain and fever due to wound
 Helps to remove dressings that have adhered to the wound bed
 Warmth of the water promotes increased circulation to the wound surface,
and can be soothing for the patient.
 Decrease suppuration
 Large Hubbard-type tanks are able to provide resistance and buoyancy to
help patients with mobilizing joints which are having reduced range of
motion due to wound adhering.
 


	37.  Method of  application of whirlpool therapy on
wounds-
 Patient Considerations-
 Explain the purpose and steps to the patient
 Ensure that they understand the procedure
 Patient should be draped appropriately for modesty
 Patients who are to be fully immersed may wear a gown or shorts in the
whirlpool tub
 Therapist should wear appropriate barrier devices to prevent exposure to
splash injury.
 Procedure-
 Fill the whirlpool tank , leaving enough room for displacement once the
patient (or body part) has been immersed.
 Maintain the recommended temperature, between 92 and 98°F for small
whirlpools and slightly warmer for whirlpool tubs that the patient will be fully
immersed in. Do not exceed 102°
 


	38.  Adjust the  turbine to ensure it is in the correct position and that
the force of flow is adequate.
 Debridement may be performed during therapy (with the
turbines off).
 Once treatment has been completed, dry intact skin with a
towel. Leave the wound open to air or pat dry with sterile gauze;
alternately, you may cover the wound with a sterile drape.
 Consider irrigating the wound following whirlpool therapy, as
this has been shown to remove up to four times as much
bacteria than whirlpool alone.
 Dress the wound, performing any measurements or other
interventions as necessary.
 Duration of application-
 Used in 20 to 30-minute sessions
 Three to four times per week
 Therapy is only maintained for a brief period, and is unsuitable
 


	39.  Contraindications of  whirlpool therapy –
 The force generated by the water at the wound surface may potentially
damage developing granulation tissue, hindering migrating epidermal
cells, and causing maceration.
 Wound overhydration and emaciation of the periwound.
 Limb position that is required to use whirlpool therapy on the lower
extremities can actually counterproductively increase venous
hypertension and vascular congestion.
 Risk of bacterial cross-contamination between patients using the same
tank, although this can be overcome by the careful use of antibacterial
agents.
 


	40. Electrical Stimulation in
wound  healing
 


	41. Electrical Stimulation in  wound healing-
 Electrical stimulation is a simple, inexpensive intervention to improve wound healing.
 Helps to heal complicated and recalcitrant wounds, improve flap and graft survival, and even
improve surgery results.
 Reduces infection, improve cellular immunity, increase cutaneous perfusion, and accelerate
wound healing.
 Types of electrical stimulation used in wound healing and pain
control-
 Direct current (DC) and Low-intensity direct current (LIDC).
 Alternating current (AC)
 High-voltage pulsed current (HVPC)
 Pulsed electromagnetic field (PEMF)
 Transcutaneous electrical nerve stimulation (TENS)
 Frequency rhythmic electrical modulation systems
(FREMS)
 Short voltage pulsed current (SVPC)
 



	43.  Effects of  electrical stimulation on the wound-
 Restarts or accelerates wound healing by imitating the natural electrical
current that occurs in injured skin.
 Increases skin perfusion , improve venous flow and increases secretion of
vascular endothelial growth factor
 Allows to remain above basal levels throughout the healing process.
 Effects of application of electrical current during different
phases of wound healing-
 Inflammatory phase-Induces a faster inflammatory response and an
increased vascular vasodilatation that increases tissue oxygenation, blood
flow and skin temperature.
 Proliferative phase-Increases angiogenesis, collagen matrix formation,
wound contraction, and re-epithelialization
 Maturation or Remodelling phase-Increases cellular activity and produces
an advanced remodeling at a systemic level.
 


	44.  Method of  application-
 Electrodes can be placed
next to or directly on the
cutaneous wound.
 A portable and independent
dressing can also recover
the wound and deliver a
small current.
 


	45.  Contraindications to  electrical stimulation –
 Altered tissue sensation
 Impaired mental status
 Presence of an implanted electrical device (could interfere
with pacemakers or implanted pain stimulators)
 Over malignant tissue
 Over wounds that are overly moist
 Near the eyes, carotid sinus, anterior neck, or over
reproductive organs
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