
Wound management for nurses 

 

Soft tissue wounds undergo several phases of healing, each merging seamlessly into the next. These 

are classified as: 

 

 Coagulation (clotting) phase 

 Inflammatory phase 

 Proliferative (or healing) phase 

 Maturation (or reorganisation) phase 

 

 

 

Coagulation begins immediately in healthy animals. Blood vessels first spasm and contract to limit 

bleeding, but later dilate to provide oxygenated blood and allow neutrophils to reach the area. A 

platelet plug forms (primary haemostasis) limiting contamination and blood loss. Later, this seal is 

strengthened and reorganised as a result of the action of clotting factors (secondary haemostasis) to 

add fibrin and later collagen.  

 

The Inflammatory Phase also begins immediately post-injury and should last approximately 3-5 

days. Neutrophils dominate this phase and are important in removing necrotic material and 

protection from invasion by microorganisms.  Inflammatory mediators released from leukocytes and 

damaged cells attract and activate circulatory cells important in the next phase of healing. 

 

The Proliferative Phase is characterised by the presence of granulation tissue and beings from about 

days 3-5 post-injury, lasting for approximately 3 weeks. Healthy granulation tissue has a rich red 

appearance and a velvet smooth matt finish. It contains fibroblasts (collagen producing cells), a 

developing collagen matrix which is important for wound strength, macrophages and developing 

blood vessels. As it matures, myofibroblasts produce myocollagen that results in wound contraction. 

This can lead to a 30% reduction in wound surface area in loose skinned areas, with maximal 

contraction about 7-10 days after injury.  

 



Healthy granulation tissue is very resistant to infection and provides a foundation for epithelial cells 

(skin cells) to migrate from the wound margins across its surface. Sutured wounds with a small 

dermal gap epithelialise in 48hrs since there is no intervening proliferative phase. Epithelialisation of 

open wounds begins 4-5 days post-injury and may take weeks to complete. Epithelialisation 

produces a fragile hairless scar compared with normal skin. 

 

The Maturation Phase begins 2-4 weeks post-injury. Remodelling of collagen confers strength to the 

tissue (up to 80% of original strength for skin). Fibre orientation parallel to tension in the tissue 

allows it to better resist lines of force. This can continue for months to years after an injury, 

depending on the tissue type and the forces acting on it.  

 

Cats are different to dogs. Compared to dogs, they have a poorer blood supply to the skin, a weaker 

inflammatory response, a slower increase in wound strength as they heal, slower development of 

granulation tissue and finally slower epithelialisation. 

 

 

Fundamentally, the aim of wound management is to allow healing to proceed normally OR speed 

up the healing process. We should avoid doing anything that slows healing and try to encourage a 

wound environment that facilitates transition from one healing phase to the next.  

 

Final wound closure can be achieved by one of, or a combination of, approaches: 

 

 Primary closure – surgical closure immediately (e.g. surgical wounds) 

 Delayed primary closure – surgical closure before the presence of granulation tissue, 

having managed the wound open for hours to days 

 Secondary closure – surgical closure over granulation tissue 

 Second intention healing – leave wound healing to proceed normally without 

surgical intervention, encouraging conditions that favour uncomplicated healing in a 

normal timeframe.  

 

 

  



Acute Open Wounds 

 

Initial presentation 

 

Triage 

 

 Assess for life threatening problems – neuro / cardiovascular / respiratory 

 Cover wound during assessment/stabilisation using a clean (ideally nonadherent) 

material 

 Then, perform a full clinical examination for concurrent injuries 

 

Immediate analgesia 

 

 Consider sedation/anaesthesia 

 

Further investigations 

 

 Clinical pathology 

 Imaging 

 

Consider patient long term nursing requirements (essential) 

 

 Fluid therapy  

o Cephalic or saphenous line is short term and avoiding the wounded area 

o Jugular line if longer period IVFT required; can repeat blood sample in more 

critical patients 

 Feeding 

o Oesophagostomy tubes are cheap and easy to place with minimal risk 

complications and excellent patient tolerance, particularly if under GA for a 

different reason and they are not vomiting 

 Urinary catheters 

o Wounds are protected from urine contamination 

o Can monitor urinary output in critical patients 

o Avoids problems if recumbent due to pain / multiple injury 

 

Classifying the wound can help to make decisions regarding management: 

 

 Location  

o some regions (e.g. the distal limb) can me more difficult to close surgically 

since there is less spare skin; others can be difficult to apply dressings (e.g. 

the groin or perineum) 

 Cause  

o Some cancers can have the appearance of wounds. Wounds over the 

abdomen and chest should be carefully checked to make sure that body 



cavities are not penetrated. Burns and envenomation can become slowly 

worse before they become better. Major trauma should be investigated for 

concurrent injury (e.g. pneumothorax, bladder rupture, fractures / 

luxations). 

 

 Depth of injury 

o Partial thickness wounds do not need surgery 

 

 Type of injury 

 

o Abrasions result on contaminated wounds; skin avulsion can lead to 

ischaemic skin necrosis several days after the initial trauma. 

 

 Degree of contamination 

 

o Contaminated or infected wounds need to be completely cleaned before 

any type of primary or secondary closure otherwise the surgery will fail; 

sharp, biological, enzymatic or dressing debridement can be appropriate. 

 

 Amount of discharge  / exudate 

 

o Wounds should be kept moist, but not wet, to encourage healthy fibroblast 

activity and epithelialization. Dressings are selected to either absorb or 

retain moisture if the wound is exudative or dry, respectively.  

 

 Age of injury / wound 

 

 The ‘Golden period’ is sometimes used to describe the first 6-8 hours after an injury 

(and may be as mythical as its name sounds) before bacterial contamination of a 

wound has chance to become infection; some surgeons advocate primary closure in 

this period. This should only be performed if the wound is absolutely thoroughly 

completely decontaminated and the tissue of the wound bed and wound edges is 

undeniably healthy and will not die away in the next few days i.e. pretty much 

never. Pragmatically, it can be attempted if the owners are aware that there is a 

reasonable chance primary closure will fail and they have the enthusiasm and 

money for a second surgery. If in doubt, don’t close a wound before good open 

management to ensure a healthy wound and peri-wound tissue.   

 

Initial wound management 

 

 Wear gloves! – not necessarily sterile at first 

 Cover wound with water soluble jelly (KY or similar) 

 Clip wide area around wound 

 Clean skin with dilute chlorhexidine (or similar) as for surgical skin preparation 



 Change gloves / incontinence sheet / towel 

 Flush wound with (minimum) 1 L sterile Hartmanns solution using  

 a fluid bag, giving set, and a 3 way tap with a 20ml syringe and 21G needle  

 or, 21G needle connected to the giving set directly and a pressure infusion 

cuff on the fluid bag, inflated to the maximum pressure 

 Collect swabs/tissue samples for bacteriology; start antibiotics after sample 

collection, and choose a broad-spectrum drug until culture/sensitivity results are 

obtained (e.g. potentiated amoxicillin).  

 Sharp surgical debridement if required (preserve tendons / ligaments / nerves). 

 Dress wound to protect it and encourage the current / next stage of wound healing 

o Bandage or tie over (Suture loops placed circumferentially around wound, 

with the dressing applied over wound and swabs/pad applied over contact 

layer. Suture/tape is crisscrossed over the dressing and tied securely) 

o Consider further support e.g. splint 

o Buster collar 

 

On-going wound management 

 

Debridement 

Removal of dead or dying tissue is vital for progression of normal wound healing. This can be 

performed by: 

 

 Sharp selective surgical removal of dead or contaminates tissue, being careful to preserve 

vital anatomy (nerves, tendons, ligaments).  

 Mechanical debridement using dressings (e.g. wet-to-dry) to tear off debris and dead tissue 

that sticks to the dressings when changed. This is non-selective, but very effective, 

particularly for small particulate debris.  

 Autolytic debridement, using dressings to maintain a moist environment that facilitates the 

bodies natural debridement process, and lavage away the debris during dressing changes 

 Enzymatic (rare); proteolytic enzymes applied to the wound surface. 

 Biosurgical (uncommon): Biological grade maggots, 5-8 per cm2 that remove necrotic tissue, 

disinfect wound & promote granulation tissue 

 

  



Open Wound dressings 

 

The contact layer of a dressing should optimise the conditions for uncomplicated wound healing. 

Recognising the stage of wound healing and the requirement of the dressing to optimise conditions 

(i.e. need for debridement, to retain or remove fluid, to reduce microbial numbers) helps to select 

the most appropriate materials.  

 

 Inflammatory phase 

o Debridement (surgical or non-surgical) 

o Absorption of exudate 

o Control (or avoiding promotion) of infection 

 

 Early proliferative phase 

o Protection of fragile blood vessels and epithelial cells  

o Non-adherent 

o Maintain moist environment 

 

 Late proliferative stage 

o Maintain moist environment 

o Minimal exudate at this stage 

 

A moist wound environment optimises healing, speeds up debridement, granulation tissue 

formation and epithelialisation. It also results in a wound that is less painful and pruritic with 

reduced scar formation. 
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Some categories of dressing types (broadly in reducing order of adherence to the wound): 

 

 Adherent Dressings 

Gauze swabs (good quality) 

Wet-dry or dry-dry 

Depending upon the amount of exudation 

Function – debridement (aggressive) 

Inflammatory phase only 

Requires a minimum of once daily dressing changes 

Painful to remove – requires sedation/GA 

Materials are cheap 

 

 Perforated Polyurethane Dressings 

E.g. Melolin + Primapore 

Fully permeable and thus do not prevent wound dessication and can adhere to wounds with 

capillary loops and exudate entering holes. 

Functions 

To protect surgical wounds until fibrin sealed 

Protect and allow healing of minor abrasions 

Late proliferative phase open wound healing 

To promote epithelisation 

 

 Alginates 

E.g. Kaltostat 

Functions 

Early proliferative phase 

Allow moist wound healing 

Encourage formation granulation tissue 

Especially in chronic wounds or difficult areas 

 

 Foam Dressings  

E.g. Allevyn, Advazorb plus 

Primary or secondary layer which come as sheets or cavity dressings. 

Non-adherent, highly absorbent dressing 

Semi-permeable – require some exudate to prevent adherence 

Functions 

Inflammatory & proliferative phases 

Autolytic debridement 

Absorb exudate 

Maintain moist wound environment 

 

 Hydrogels 

E.g. Intrasite, Citrugel 

Functions 

Inflammatory or early proliferative phases 



Debridement – very gentle autoloytic 

Absorbs exudate 

Maintain moist environment 

Useful to cover exposed bone, tendons, ligaments – protection from dessication and trauma 

Must cover with secondary semi-occlusive dressing e.g. allevyn, NOT melolin – expensive 

 

 Paraffin Gauze/Silicone Dressings 

E.g. Jelonet  / Mepital (respectively) 

Totally non-adherent 

Non-absorptive, require secondary layer 

Used to cover skin grafts where any movement of the skin graft during dressing changes can 

shear newly ingrowing vessels. 

Mepitel can be washed and autoclaved 

 

Dressings with antimicrobial effects include: 

 

 Silver dressings 

Sheet dressings or cream 

E.g. Acticoat (excellent for foot/pad wounds), Flamazine 

Functions 

Inflammatory or early proliferative phases 

Antibacterial: E coli, Klebsiella, Pseudomonas, Strep and Staph have very little resistance 

Inhibits wound contraction 

Care with correct application (moisten with sterile water and not saline / Hartmanns) 

 

 Manuka Honey 

Medical grade 

Various methods of application (e.g. liquid or impregnated guaze) 

Functions 

Inflammatory & proliferative phases 

Antibacterial 

Debridement – osmotic effect 

Enhanced healing? – antioxidant 

Manuka Honey Factor (MHF; antibacterial quality) and hydrogen peroxide activity 

 

 

Negative Pressure Wound Therapy (NPWT) 

This relatively recent wound treatment modality is gaining popularity and is extremely effective in 

encouraging rich healthy granulation tissue and removing fluid from exudative wounds. Controlled 

negative pressure is continuously applied to a wound (between -80 and -125mmHg) using a vacuum 

device, a sterile foam primary contact layer and an airtight plastic film covering. The dressing is in 

place for at least 3-5 days and generally a maximum of 7 days. Benefits include reduction in wound 

oedema (and therefore improved oxygen supply to tissues), removal of exudate, a suspected 

reduction in tissue levels of bacteria, more rapid and more richly vascularised granulation tissue 

formation. They can delay epithelialisation and contracion if used longer than 7 days. 



 

Surgical Reconstruction can sometimes be more cost effective and produce a more satisfactory 

outcome than second intention healing once the wound is healthy. For example, for large wounds 

where second intention healing would be slow, result in thin epithelium susceptible to trauma (e.g. 

distal limbs), result in functional problems (e.g. contraction over joints) or result in poor cosmesis. 

Methods of surgical reconstruction can include: 

 

 Tension relief and primary closure 

 Subdermal plexus flaps 

 Axial pattern flaps 

 Free skin grafts  

 

Bearing in mind that cats have slower granulation and epithelialisation of wounds then dogs, 

consider surgical management of open wounds in cats sooner than one might for dogs. 

 

Delayed Healing / Chronic wounds 

 

Failure or prolongation in any phase of wound healing may result in a delay or ultimately failure of 

wound closure. It is therefore important to recognise what phase of wound healing is present, 

whether the wound has been in that phase for too long and then investigate (and treat!) the reasons 

causing an arrest in healing. Problems may be best recognised by: 

 

 Booking the patient in with same nurse / vet at least once weekly 

 Taking photographs at each recheck or having the owners email photos 

 Taking time to evaluate progression of healing and keeping accurate records 

 

1) Prolongation of the inflammatory phase can result from: 

 Infection 

 Foreign material 

 Desiccation 

 Excessive exudate and tissue maceration 

 Necrosis of superficial layers of tissue 

 Continuing tissue damage (self trauma, abrasion) 

 

Action should then be taken to deal with these possible causes: 

 

 Eliminate infection: 

o Culture/sensitivity 

o Systemic antibacterial therapy 

o Topical antibacterial therapy, Silver or Honey 

 Complete debridement, using dressings and/or surgery 

 Improve wound hydration if desiccated (e.g. occlusive dressings, hydrogels) 

 Remove excess exudate, using more absorbent dressings (e.g. Allevyn, sterile nappies) or 

NPWT 



2) Failure/prolongation of proliferative phase can be recognised by the appearance of chronic 

indolent granulation tissue; this has an irregular, pale pink lumpy surface that doesn’t bleed when 

disturbed and can look slimy. Discount causes such as abrasion/trauma, desiccation and continued 

damage from chemical irritation (e.g. urine scald). Non-healing wounds are characterised by a 

percentage area reduction of <20-40% over a 2-4 week period of treatment. 

 

 Use a scalpel blade to freshen up surface/edges 

 Re-stimulate the granulation tissue (Wet-dry dressings or alginates). This may require 

hospitalisation for several days. 

 Protect the wound and maintain a moist environment (Allevyn and tie-over dressings) 

 Consider reconstructive surgery 

 Consider using NPWT (one of the earlier things I would now consider) 

 INVESTIGATE 

Systemic health evaluation  

?Infection (bacterial, fungal, mycobacterial)  

Histopathology +/- special stains for neoplasia 

 

Solving the problem can therefore include:  

 Deal with underlying factors as best as possible 

 Treatment of systemic disease (e.g. Cushing’s or hypothyroidism) 

 Vitamin A (particularly if receiving steroids) 

 Eliminate infection  

 Address physical factors 

 Explore different techniques 

 

 

Summary 

Wound healing is a complex process, but a good understanding of the biological processes involved, 

accurate recognition of the stage of wound healing and early identification with appropriate 

treatment of problems can dramatically accelerate closure. Second intention healing can be a good 

treatment option, but surgical closure can result in earlier closure and better functional result in 

some cases. Appropriate early management of traumatic wounds and considering the patient as a 

whole is vital for a successful outcome.  

  



MCQ 

 

1) Surgical closure of a wound once healthy granulation tissue has formed is called 

a. Delayed primary closure 

b. Primary closure 

c. Second intention healing 

d. Secondary closure 

 

2) Which of the following dressings will adhere to the surface of a wound least? 

a. Melolin 

b. Allevyn 

c. Sterile cotton gauze 

d. Jelonet 

 

3) The phases of wound healing come in which order? 

a. Inflammatory, proliferation, maturation 

b. Proliferation, inflammatory, maturation 

c. Inflammatory, maturation, proliferation 

d. Proliferation, maturation, inflammatory 

 

4) Granulation tissue contains: 

a. Macrophages, fibroblasts, blood vessels, collagen 

b. Neutrophils, fibroblasts, blood vessels, collagen 

c. Macrophages, fibroblasts, blood vessels, fibrin 

d. Neutrophils, fibroblasts, blood vessels, fibrin 

 

5) Over what time period does the proliferative phase of wound healing last? 

a. 0-3 days 

b. 3 days to 3 weeks 

c. 3 days to 3 months 

d. 3 weeks to 3 months 

 

6) Which of the following dressings has antibacterial properties? 

a. Alginate 

b. Polyurethane foam 

c. Fenestrated polyethylene  

d. Silver ion impregnated 

 

7) Which of the following is a cause of delayed wound healing? 

a. High oxygen tension in the wound 

b. Moist wound environment 

c. Being a cat 

d. Occult infection 

 



8) What is the correct order of patient assessment and treatment for a young previously 

healthy dog that has a traumatic wound with considerable blood loss? 

a. Triage, analgesia, complete clinical examination, fluid therapy, wound management 

b. Complete clinical examination, fluid therapy, antibiosis, analgesia, wound 

management 

c. Triage, wound management, complete clinical examination, fluid therapy, antibiosis 

d. Complete clinical examination, antibiosis, analgesia, wound management 

 

9) Which of the following options describes a tie-over dressing? 

a. Sterile contact layer sutured (or stapled) to the skin at the wound margins 

b. Sterile contact layer held to wound surface with suture or tape laced through stay 

suture loops located around the wound margins 

c. Sterile contact layer held to wound surface using a bandage wrapped around the 

limb or body and tied in place with a knotted conforming material 

d. An emergency dressing using any clean uncontaminated material to hand in an 

effort to reduce surface wound contamination 

 

10) Which of the following materials can be used to protect the wound from contamination with 

hair and debris when clipping widely around an acute traumatic wound? 

a. Sterile aqueous gel lubricant 

b. KY jelly 

c. Intrasite gel 

d. Any of the above 

 

11) Negative pressure wound therapy results in which of the following, when compared with 

standard second intention wound healing? 

a. Granulation tissue with a greater vascularisation in a shorter period of time  

b. More rapid surface epithelialisation if used for longer than 7 days 

c. More rapid granulation tissue formation in dogs but not in cats 

d. More discomfort when negative pressure is applied continuously 

 

12) Which of the following options is not a sensible choice to clean a massively contaminated 

wound? 

a. Tap water 

b. Sterile 7% NaCl 

c. Sterile Hartmanns solution 

d. Sterile 0.9 % NaCl 

 

13) Which of the following setups would result in an appropriate wound lavage pressure? 

a. 1L fluid bag attached with a 21G needle stuck through the bung, bag squeezed by 

hand 

b. 1L fluid bag, bung cut off and bag emptied over the wound  

c. 1L fluid bag in a pressure cuff, attached to a 21G needle with a giving set 

d. 1L fluid bag in a pressure cuff, attached to a 25G needle with a giving set 

 



14) Which of the following antibiotics would be appropriate for empirical antimicrobial 

treatment of a contaminated or infected wound pending culture and sensitivity results? 

a. Metronidazole 

b. Marbofloxacillin 

c. Vancomycin 

d. Potentiated amoxicillin 

 

15) Wet-to-dry dressings are changed under sedation or general anaesthetic because: 

a. They are painful to remove conscious 

b. Patient movement interferes with correct dressing placement 

c. It is more efficient use of time with a busy caseload  

d. Transient hypotension limits bleeding from the wound bed 

  

Answers 

1) d 

2) d 

3) a 

4) a 

5) b 

6) d 

7) d 

8) a 

9) b 

10) d 

11) a 

12) b 

13) c 

14) d 

15) a 

 

 

 


