
Wounci Su rgerl'

Wound

A wound is a break in the continuity (discontinuity) of soft tissues (skin,
mucous membrane) caused by physical, chemical or biological insult

Wounds Classification
There is no inclusive classification for wounds

A. According to skin involvement
l. Open wound

Whole thicl<ness of the skin is open. The rypes of open wound are: Incisions,
Lacerations, Puncture wounds. Penetration wounds, Gunshot wounds,

2. Closed u,ound

T.tp" of wound in which t.he skin is intact. The types of closed wound are:
Contusions, Crush injurv, Hematomas,

B. According to the etiology object that caused the wound

1. Abrasions (grazes), superficial wounds in which the topmost layer of
the sliin (the epidermis) is scraped off. Abrasions are often caused by u
slitling fall onto a rough surface. Characterized by High amount of bleeding,
painful heal slowlv.

2. Avulsion r,r'ound

'lhis tvpe caused by force that tearing away a piece of skin and tissues from
its attachrnents (rnostlv caused bv barhs). Infection and severe bleeding is a
gleal darrger.

Affected body parts that have been partly torn off may have chance to
reattach by a surgeon.

3. Incisions or incised wounds
Cansed by u sharp-edged object such as a knife, arazor or a glass splinter.
The edges of wotrtrd are smooth n,ithout tearing, are usually referred as
incised w'ound. The incised w-ounds are often difficult to control because
srnall and large vessels may also incised.
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4, Lacerations
Irregular edges wound created by some blunt trauma. That will lead to
variable damage to both superficial and underlying tissue.
These wounds may not bleed due to blood vessels are mashed by any blunt
instrument. Infection is great danger.

5. Punctures these wounds are produced by pointed objects such nails or

needles passing through the skin, resulting damage in its path. Due to poor

drainage of wound infection is always a great danger. This wound is good

environment for anaerobic bacteria.

There are two types of puncture wounds, the penetrating and perforating

puncttrre wound. Penetrating wound is causes partly deep tissue injury,
v'hile perforating puncture wound causes also deep injury but has an exit
wound(perforate the body cavity or joint capsule).

All perforating wound are puncture wound but not all puncture wound

are perforating v'ound.

C. According to duration and degree of contamination (clinical

classification)

l. Clean wound
0-6 hours duration with minimal contamination is created under aseptic
condition.

2. Contaminated wound
6-12 hours duration

o Contaminated class I
There is little bacterial proliferation

o Contaminated class II
There is large bacterial proliferation but there bacteria cant invade the
tissue (Lug phase)
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3. Infected wound
Occur in duration more than 12 hours. There is necrotic tissue with pus
formation also there is systemic reaction with presence of fever and anorexia.

Treatment of wounds

A. Clean wound. Treated by suturing

B. Contaminated wound

1. Removing any foreign body and bleeding should be stopped if present.

2. Covering the rvound b1, sterile ga:uze and approximate the wound edge by
towel clips.

3. Prepare the area surrounding the wound surgically by clipping shaving
theri washing with soap and water, then the gavze remove.

4. Irrigate the wound by normal saline or tap water.

5. Refreshment and remove the ragged edges.

6. Local powder or suspension of antibiotic.

7. Closing the wound by suture.

C. Infected wound

1. Covering the wound by sterile gauze and approximate the wound edge by
towel clips.

2. Prepare the area surrounding the wound surgically by clipping shaving
t.hen washing with soap and water, then the ga:uze remove.

3. Irrigate the wound by normal saline or tap water.

4. Debridement (removing of all necrotic tissue which present in the
wound).

5. Irrigate the wound again by normal saline or tap water to remove debris.
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6. Local powder or suspension of antihiotic.

7. Closing the wound by interrupted suture.

B. Leaving the last two stitches for drain to get rid of accumulated exudates.

9. Systemic antibiotic.

Wound debridement

Is the process of removing of devitalized tissue from a wound.
The objective is to convert the wound to clean status, containing tissue with
adequate blood supply for normal healing.

Methods of wound debridement:
1. Surgical

Sharp excision by scalpel blade is preferred over scissors.

2. Enzyrnatic (Has a minor role in treatment of wound).
Trpsin, chymotrypsin, 2.5% sodium chloride solution, Magnesium
sulphate & glycerin paste have been used topically for wound
debridement.
Advantages:

? Produce debridement without anesthesia.
? Healthy to important structure (nerve).

Disadvantages:
? Expensive.
? Time required.
? Insufficientdebridement.

3. Mechanical or hydrodynamic (lavage).
After surgical debridement sterile saline soaked gauze are applied
directly to the wound surface, follorved by application of bandage.
f{ecrotic tissue and foreign material adheres to the bandage as it dries.
Bandages need to be changed 2-3 times daily during initial wound
treatment.
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Vound healing

Is the restoration of the continuity of the structure by the biological
processes which include cell regeneration, cell proliferation, and collagen
production. These events occur in an orderly fashion, beginning with wounding
and cont.inue for several months.

Stages of wound healing

O Ittfl.mmatory Stage

The immediate response to injury is aasoconstriction of the small blood
vessels in the area of wound; this response lasts 5-10 minutes and is
follo'r,r'ed by act.ive uasodilatation.

Increase vascular permeability (small venules) is the k"y to all
subsequent inflammatory events. This increase may be cause by
histamine (from mast cell& platelets), serotonin (from mast cell), and
kinins (from o2 globulin).

The action of t.hese amines (histamine? serotonin, and kinins) results in
sw-elling (rounding) of vascular endothelial cells creating gaps between
these cells.

Leukocytes in the local vasculature become sticky and adhere to the
endothelium of local venules within 30- 60 minutes, which begin to move
through gaps in the vessel walls and concentrate at the site of injury.

Initially the predomeninte cell is the polymorphonuclear leukocyte
(PMl\)(neutrophils) whose primary role is the destruction,of bacteria.
The PMl\s is short lived compared with monocyte.
Monocytes are essential for wound healing.
Circulating monocytes upon entrance into the wound become
macrophages which phogacytize necrotic tissue and debris.
Macrophages release a chemotactic substance that attracts mesenchymal
cells to the area and influences their differentiation in to fibroblasts.

# Leakage of fluid into the extravascular space and lymphatic occlusion are
responsible for the classic inflammatory signs: redness, swelling, heat, and pain.
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* Duration and intensity of
severity of trauma; therefore
minimum.

inflammatory process are
the surgeon must to keep

dependent on the
tissue damage to

@ Proliferatiye Stage

The repair processes begin almost immediately
continue as rapidly as necrotic tissue, blood clots
removed from the wound.
Steps in the proliferative phase do not occur in
partially overlapping time.

after wounding and
and other debris are

a series but rather

A. Fibroblastie phase
Short.ly after injury undifferentiated mesenchymal cells change
to migratory fibroblasts. Fibroblast begins accumulating in the
u'ound sit.e.

The inflammatory exudates contain a considerable amount of
fibrinogen converted to fibrin (by tissue & blood enzymes). This
fibrin is laid down in the wound and act as hemostatic barrier
and framework for other elements of reconstruction.
After the fibroblasts entered the wound they secret protein
polvsaccharides and various glycoproteins. That makeup the
ground substance.
Mucopolysaccharides of the ground substance surround the
fibroblast and influence the aggregation and orientation of
collagen.

Collagen is synthesized by the fibroblasts from hydroxyproline and
hyclroxilvsine beginning on about the 4'l'or 5tl'day.
Procollagen rnolecules need 2 endopeptidase enzymes to convert to
collagen fibrils. Collagen fibers and collagen become less soluble, enlarge
of collagen bundles dense collagen bind the wound edges.

When the collagen content of a wound increase that will lead to decrease
of glycoprotein and mucopolysaccuride content and synthesizing
fibroblast numbers. A capillary begin to regress and decrease of total
collagen synthesis and balances the rate of collagen destruction.
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B. Epithelialization Phase
The formation of granulation tissue in an open wound allows the

reepithelialization phase to tahe place, as epithelial cells migrate

across the new tissue to form a barrier between the wound and

the environment.
Basal keratinocYtes from the

appendages (hair follicles, sweat

the main cells resPonsible for

wound healing.
The initial response of this cell

mobilization, epithelial cells enlarge

and across the wound.
Epithelial cells migrating across a wound the rest of basal

laminaoralongfibrindeposits(contactguidance).
Epithelial cells stop moving when contact with lihe cell (contact

inhibition)
Wounding abolishes the diurnal rhythm of mitosis in epidermal

epithelium immediately acljacent to the wound lead to absolute

increase in mitotic activitY'
Chalone a water soluble, heat labile substance, seen to require epinephrine to be

effective. It is normally present in the epidermis and seems to inhibit

mitosis.

When lissue is clamage -+ Jed

chalone gradient exists from

wound, ih"r" it is to be near zeroi this could explain why ted

mitotic activity is confined to narrow (1-2 mm) zoon around

the edge of the wound.

C. Contraction phase

Contraction is the process by which the size of a full thickness

open wound in diminished, and is characterized by the

centripetal movement of the whole thickness of the surrounding

tissue.

wound edges and dermal

glands sebaceous glands) are

the epithelializarion Phase of

is mobilization. Following
and begin to migrate down

concentration and Production of
normal tissue to the edge of the
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Around a weeL after the wounding take place. Fibroblasts have
differentiated into myofibroblasts and the wound begins
contract.

In full thickness wounds contraction peaks 5 to 15 days post
wounding. Contraction can last for several weeks and continues
even the wound is completely reepitheli alized.

There are five theories of contraction of open wounds

1. Push theory.
The 'rvound edges are pushed inward by extension of surrounding skin.

2. Growth and push theory
In which the wound edges growth.

3. Sphincter theory.
In which contractile material at the wound margin acts as a contracting
sphincter.

4. Picture frame theory.
In which active cells within the wound margin and migrate inward,
pulling the edges of the defect.

5. Pull theory.
In which material within the defect exerts tension.

Note / the l" three theories are unlikely to be correct, because the surrounding
skin stretches as the wound contracts and the contracting wound takes on
a stellate shape.

Disadvantage of contracti on

/ Near joints may lead to formation of a tight band of scar tissue lead to
limiting flexion or extension of the joint.

{ Near to body opening may lead to stenosis.

,/ Deformity and loss of function.
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@ R"-odeling stage

When the levels of collagen production and degradation equalizer, the
maturation phase of tissue repair is said to have begun. The maturation
phase can last for a year or longer, depending on the size of the wound
and whether it. was initially closed or left open.

During maturation type III collagen which is prevalent during
proliferation, is gradually degraded and the stronger type I collagen (less

accessible to tissue collagenases) is laid down in its place.

Originally disorganized collagen fibers are rearranged, cross- linked,
and aligned along tension lines.

As the phase progresses, the tensile strength of the wound increases,

with the strength approaching 50o/o that of normal tissue by 3 months
after injury and ultimately becoming as much as B0o/o as strong as

normal tissue.

Tvpes of w.ound healing

l. First Intension Healing:

Healing by First intension Occurs in incised or surgical wounds, with
minimal tissue damage and bleeding Repair begins in L2 hours by

prolif'eration angioblast and fibroblast Healing is complited in about 14

days Scar formed is very little

2. Sesond Intension Healing:

Healing by Sesond intension by replacement of tissue Wounds having

extensive ioss of tissue and edges widely separated Granulating tissue

consist of budding capillaries and fibroblast, grows from edges and

bottom to fill up gap.
* Granulating tissue is velvety in appearance, soft, moist and pink in colour Granulation tissue is

called so due to granular appearance presented by budding capillaries Healing takes 14-21 days,
in large wound with excessive loss of tissue it may take 42 days.
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3. Third Intension Healing:
Healing by Third intension (Healing by secondury suture) Granulating
tissue are united by sutures for quicker healing.

4. Mixed Intension Healing:
Healing by Mixed intension Wound healing is partly by first intension
and partly by second intension Happens when sutured wound has
partially disrupted

5. Healing under scab:

Healing under scab in superficial wounds like abrasions. Exudate present
in the wound dries and forms scab Granulation takes place under this
scab When granulation is complete the scab automatically separates and
is cast off.

l0


