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TABLE 3.1 Tidy versus untidy wounds.
Incised Crushed or avulsed

Clean Contaminated

Healthy tissues Devitalised tissues

Figure 3.2 (a) Tidy incised wound on the finger. (b) Untidy avulsed

Seldom tissue loss Often tissue loss wound on the hand.
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Wound healing

a mechanism where the body attempts to restore the integrity of the

by injury and tissue destruction followed by reconstruction of the tissue
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Figure 3.1 The phases of healing. (a) Early inflammatory phase with
platelet-enriched blood clot and dilated vessels. (b) Late inflamma-
tory phase with increased vascularity and increase in polymorpho-
nuclear leukocytes and lymphocytes (round cells). (¢) Proliferative
phase with capillary buds and fibroblasts. (d) Mature contracted scar.



begins immediately after wounding and lasts 2—3 days. Bleeding is
jon and thrombus formation to limit blood loss.
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italized tissue and microorganisms while regulating fibroblast activity in
healing.
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- Maturation phase of wound healing leads to formation of scar.

- Immature scar (Pink, raised, hard & itchy) — As the collagen
matures & becomes denser, scar becomes almost acellular,
as fibroblast & blood vessels reduce — Scar becomes (paler,
flattens, softer & itching diminishes) — Tensile strength of
scar increases; maximum at week 12 (after 3 months) post-
injury; represent approx. 80% of uninjured skin strength.

- Types of scar: Atrophic scar, hypertrophic scar & keloid

Feature Hypertrophic Scar Keloid
Genetic Not familial® May be familial®
Race Not race related?® Black® >white
Sex Female = male Female® >male
Age Children® 10-30 years®
Border Remains within wound® Outgrows wound area
Natural history Subsides with time Rarely subsides
Site Flexor surfaces® Sternum (MC?), shoulder, face
Etiology Related to tension® Unknown
Develop Within 4 weeks 3 months to year after trauma
Symptoms Raised, some pruritus Pain, pruritus, hyperesthesia
Respect wound confines Growth beyond wound margins

Histology

Parallel orientation of collagen fibers

Thick wavy collagen fibers in random orientation




Healing

process

= The process of healing involves two distinct processes which are
Regeneration and Repairing.

= Regeneration is when healing takes place by re-epithelization
resulting in. complete restoration of the original tissue (as
structure and function ). Which seen after having a minor
laceration.

= Repair is the process of the generation of a scar or less functional
tissue with a different form and /or composition than the original
tissue. ( Doesn't restore complete functionality).



TYPES OF WOUND HEALING

Wound closure and healing are classified into:
1. Healing by primary intention (wounds with opposed edges ) — -----

2. Healing by secondary intention (wounds with separated edges )

s

3.Healing by tertiary intention.(delayed primary intention).

Increased granulation Late suturing with wide scar

**The aim of treatment is to achieve healing by primary intention
and so reduce the inflammatory and proliferative responses. Classification of wound closure and healing

e Primary intention
Wound edges opposed
Normal healing
Minimal scar
e Secondary intention
Wound left open
Heals by granulation, contraction and epithelialisation
Increased inflammation and proliferation

Poor scar

o Tertiary intention (also called delayed primary intention)
Wound initially left open
Edges later opposed when healing conditions favourable
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DEFERENCE
BETWEEN
HEALING BY
PRIMARY

AND
SECONDARY
INTENTION

Healing by Secondary intention differs from healing by primary
intention in :

1. Inflammatory reaction is more intense.
2. Much larger amounts of granulation tissue are formed.
3. Wound contraction occurs on a large surface.

4. Substantial scar formation and thinning of the epidermis occurs.



Difference between 1° & 2° union
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AFFECTING WOUND HEALING

Factors influencing healing of a wound
o Site of the wound
o Structures involved
* Mechanism of wounding
Incision
Crush
Crush avulsion
Contamination (foreign bodies/bacteria)*
Loss of tissue
Other local factors
Vascular insufficiency (arterial or venous)
Previous radiation
Pressure
Systemic factors
Malnutrition or vitamin and mineral deficiencies
Disease (e.g. diabetes mellitus)
Medications (e.g. steroids)
Immune deficiencies (e.g. chemotherapy, acquired
immunodeficiency syndrome [AIDS])
Smoking

# |n explosions, the contamination may consist of tissue such as bone from another
individual.



- Local factors that affect wound healing

und injury:

d blood supply (e.g. face & scalp) — rapid healing while poor
nee) — delayed healing.
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FACTORS

ent

k factor for impaired wound healing due to a reduced rate of protein
ultiple existing comorbidities, there is a decrease in the body's

s in Aged Individuals

les, aged males have been shown to have delayed healing of acute
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FACTORS

factors

diminish formation of collagen & ground substance.
— Lack of maturation of protocollagen.
— deficiency of epithelialisation.

c, copper & manganese also affects wound healing.




uch as: Renal failure, jaundice, cirrhosis, DM,
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Diabetes r
Hypoxia Keratinocyte dysfunction Higher MMPs Impaired angiogenesis
l Fibroblast dysfunction Impaired neovascularization
ROS and AGEs Decreased host immunity
t Impaired Wound Healing
Hyperglycemia Neuropathy



SYSTEMIC

FACTORS

5-Medications such as Corticosteroids, cancer chemotherapy,
radiation, and immunosuppressive drugs inhibit wound healing.

6-Immunocompromised conditions: cancer,
radiation therapy, AIDS.

Z-AlCOhOl Consumptlon: leads to impaired wound
ealing by impairing the early inflammatory response, inhibiting
wound closure, angiogenesis, and collagen production, and altering
the protease balance at the wound site.

8- Smoklng: patients who smoke show a delay in wound
healing and an increase in a variety of complications such as
infection, wound rupture, anastomotic leakage, wound and flap
necroais, epidermolysis, and a decrease in the tensile strength of
wounds
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Summary of Factors Related to Wound Impairment in Obesity

Local Wound Conditions Associated Diseases and

Conditions

1. decreased vascularity in . hard to reposition

adipose tissue . coronary heart disease
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organisms . type 2 diabetes
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. increased tissue pressure . dyslipidemia
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Wound

evaluation

- Before evaluating the wound itself, mainly when there are

multiple injuries, remember to examine the whole patient
according to acute trauma life support (ATLS) principles.

- According to that start with:
* ** Primary survey and resuscitation - ABCDE

- **Secondary survey > starts after resuscitation and stabilization

through complete history and examination of the patient from
head to toe.
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equate analgesia.



t may help in wound management:
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* 2) Untidy lacerated or crushed wounds:

ound:

oreign material and unhealthy ischemic or dead tissues which
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el: Suture or arterial graft according to the degree of injury.
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examined, arranged, and approximated by black silk sutures to help their
condary suture (after 3-6 weeks).

and any fragment should be replaced in position. Any fracture is treated by
rnal fixation or external skeletal fixator, but open reduction & internal
ed due to the high risk of infection.

wound or extensive tissue damage, the deep fascia is incised & left open
erlying structures (to prevent compartment syndrome ).
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VACCUM ASSISTED CLOSURE/ NEGATIVE PRESSURE WOUND THERAPY

Vacuum AssisTep CLosURE/NEGATIVE PrRessure Wounp THErAPY (NPWT)

e NPWT promotes wound healing by applying a vacuum through a special sealed dressing.

e Continued vacuum draws out the fluid from wound & increases blood flow to the area.

e Vacuum may be applied continuously or intermittently, depending upon the types of wound being treated & clinical objectives.
e Negative pressure of -125 mm Hg? is used.

¢ Dressing should be changed 2-3 times/week®

Primary Effects of NPWT on Wound Healing
Macrodeformation® Drawing the wound edges together leading to contraction

Stabilization of wound environment®  Wound protected from outside micro-organisms in a warm & moist environment

Reduced edema® With removal of soft tissue exudates

Microdeformation® Leading to cellular proliferation on the wound surface

Contraindications for NPWT Use

+ Malignancy in the wound® * Non-enteric & unexplored fistula®
+ Untreated osteomyelitis® » Necrotic tissue with eschar®




Managing the acute wound

Cleansing

Exploration and diagnosis

Debridement

Repair of structures

Replacement of lost tissues where indicated

Skin cover if required

Skin closure without tension

All of the above with careful tissue handling and meticulous
technique
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