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Wounds are injuries that break the 
skin or other body tissues. They 

include cuts,  scratches, and 
punctured skin.



HEALING

• Wound Healing is the body’s
response to injury in an attempt
to restore normal structure and
function.



TYPES OF WOUND HEALING
 Healing by first intention (primary

union/wounds with opposed edges)

 Healing by secondary intention
(secondary union/wounds with
separated edges)



Healing by first intention (wounds with
opposed edges)

Healing of wound with following characteristics:
 Clean and uninfected
 Surgically incised
 Without much loss of cells and tissue
 Edges of wound are approximated by surgical

sutures.
 Wounds with opposed edges



Sequence of events in primary union:
1. Initial haemorrhage: 

Initially following an injury the wound space is 
filled with blood  which later clots and seals the 
wound against dehydration and infection.



2. Acute inflammatory response:
This occurs within 24 hours with 

appearance of polymorphs .
By 3rd day , polymorphs are 

replaced by macrophages



3. Epithelial changes:
 the cells of basal layers from 

the cut margins start 
proliferating and migrating 
towards incisional space in 
the form of epithelial spurs.



this epithelial layer separates 
viable dermis from the superficial 
necrotic material forming scab 
which is cast off.
The basal cell continue to divide 

to form a new multilayered 
epidermis.





4. organisation:
by 3rd day, fibroblasts invade the 
wound.
By 5th day, new collagen fibrils start 
forming. 
In four weeks the scar tissue  with 
scanty cells and vascular elements are 
seen.  Fig 5.44.. Pg 158



5. Suture tracks :
Each suture track heals as an 

individual wound in the same 
pattern as primary wound healing 
ie, by initial haemorrhage, 
inflammation, ep changes and 
organisation



WOUND HEALING BY SECONDARY 
INTENTION

wound having the following 
characteristics:
i) Open with a large tissue defect, at 
times infected;
ii) Having extensive loss of cells and 
tissues; and
iii) Wound is not approximated by 
surgical sutures but is left open. 
The basic events in secondary union 
are similar to primary union but differ 
in having a larger tissue defect 
. 



The seqeuence of events in secondary 
union:

1. Initial haemorrhage: the injured 
wound site is filled with blood & fibrin 
clot .

2. inflammatory phase: there is an initial 
acute inflammatory response followed 
by appearance of macrophages which 
clear off the debris as in primary 
union.



3. Epithelial changes :
As in primary healing , the epidermal 

cells from both the margins  of wound 
proliferate and migrate into the wound 
in the form of epithelial spurs.

The viable connective tissue is separated 
from the necrotic material and clot on 
the surface , forming scab which is cast 
off.



4.Granulation tissue: 
• Main bulk of secondary healing 

is by granulations. Granulation 
tissue is formed by proliferation 
of fibroblasts and 
neovascularisaation from the 
adjoining viable elements. 



• with time, the scar on 
maturation becomes pale and 
white due to increase in 
collagen and decrease in 
vascularity.



5. Wound contraction: 
contraction is a feature of 
secondary wound healing , not 
seen in the primary healing.

Wound contraction occurs at a 
time when active granulation 
tissue is being formed.



6. presence of infection: 
bacterial contamination of 
an open wound delays the 
process of healing due to 
release of bacterial toxins 
that provoke necrosis, 
suppuration and thrombosis.









COMPLICATIONS OF WOUND 
HEALING:

1. infection: infection of wound due 
to entry of bacteria delays healing

2. deficient scar formation: due to 
inadequate formation of 
granulation tissue.



3.  implantation cyst(epidermal cyst): this may 
occur due to persistence of epithelial cells in 
the wound after healing.



4. pigmentation: staining due to haemosiderin or 
some coloured mater left in the wound can 
cause pigmentation



5. Incisional hernia: due to weak scar.



6. Hypertrophied scars and keloid fromation: 
some times ugly and painful, scars are formed 
due to excessive collagen formation resulting in 
keloid .



7. Excessive contraction: this results in contractures 
or cicatrisation. 



8. neoplasia:rarely a scar may 
develop to carcinoma.

Eg: scars following burns on the 
skin



Factors influencing wound 
healing:

2 types:
I. Local factors
II. systemic factors.



Local factors
1. infection: it is the most important 

factor which delays the process of 
healing.

2. poor blood supply slows healing 
eg: injuries in face heal faster than 

those in legs with varicose ulcers 
because of good blood supply in 
face.



3. Foreign bodies including sutures 
interfere with healing and cause 
intense inflammatory reaction and 
infection.

4. Movement delays wound healing.
5. Exposure to ionising radiation 

delays granulation tissue formation.



6. Exposure to ultraviolet light 
facilitates healing.

7. Type , size and location of injury 
determines whether healing takes 
place by resolution or organisation.



B. SYSTEMIC FACTORS: 
1. Age: wound healing is rapid in young 

and somewhat slow in aged and 
debilitated people due to poor blood 
supply to the injured area in the 
latter.

2. nutrition: deficiency delays wound 
healing



3.systemic infection delays 
wound healing.

4. administration of 
glucocorticoids has anti-
inflammatory effect.



5. Uncontrolled diabetics are more 
prone to develop infections and 
hence delay in healing.

6. Haematologic abnormalities like 
defect of neutrophil functions and 
bleeding disorders slow healing.





• A fracture is the medical term for a broken 
bone.

• Bone healing, or fracture healing, is 
a proliferative physiological process in which 
the body facilitates the repair of a bone 
fracture.



Types of fractures

1. traumatic(in previously normal bone)
or

pathological (in previously diseased bone)
2. Complete or incomplete like green-stick 

fracture
3. simple(closed), comminuted( splintering of 

bone) or compound(communicating to skin 
surface)



PRIMARY UNION OF FRACTURES
• It occurs in few situations where the ends of 

fracture are approximated surgically as it is done 
by application of compression clamps or metal 
plates.

• In this cases bony union takes place with the 
formation of medullary callus without periosteal 
callus formation.



• Patient can be made for early 
mobilisation(early ambulation). 

• But there is extensive bone 
necrosis. Hence healing is delayed. 



Secondary union of fracture
• It is the common form of fracture 

healing.
• It is a continuous process.
• It is described under 3 headings namely:
a) Procallus formation
b) Osseous callus formation
c) Remodelling



PROCALLUS FORMATION
• Steps involved in formation of procallus

are
1) Haematoma forms due to bleeding from 

torn blood vessels, filling the area 
surrounding the fracture. Loose 
meshwork is formed by blood and fibrin 
clot which acts as framework for 
granulation tissue formation.



2.Local inflammatory response occurs 
at the site of injury with exudation of 
fibrin, polymorphs and macrophage. 

The macrophages clear away the fibrin, 
RBCs and inflammatory exudate and 
debris. Through the process of 
phagocytosis.



3) Ingrowth of granulation tissue
begins with 

 Neovascularisation
 Callus formation by proliferation of 

mesenchymal cells from periosteum
and endosteum. 



4) Callus composed of woven bone and 
cartilage starts within the first few 
days:

 The cells of the inner layer of the 
periosteum lays down collagen & 
osteoid matrix in the granulation 
tissue. 



The osteoid undergoes 
calcification and ultimately forms 
the woven bone.

 the zone on either side of the 
fractured ends are covered by the 
woven bone callus and this unites  
the gap between the 2 fractured 
ends.



 at times, callus is composed of woven 
bone as well as cartilage , temporarily 
immobilizing the bone ends. 

 This stage is called procallus or 
provisional callus formation stage this 
procallus stage is in turn divided into 

External 
Intermediate 
Internal procallus



II.OSSEOUS CALLUS FORMATION 
• The procallus acts as scaffolding 

on which osseous callus 
composed of lamellar bone is 
formed.

• The woven bone is cleared away 
by incoming osteoclasts and the 
calcified cartilages disintegrates.



• In their place, newly formed 
blood vessels and osteoblasts
invade, laying down osteoid.

• Lamellar bone is formed by 
developing haversian system 
concentrically around the blood 
vessels



C.REMODELLING 

• During the formation of lamellar 
bone, osteoblastic laying and 
osteoclastic removal are takes 
place remodeling the united bone 
ends.



• The external callus is cleared 
away, compact bone is formed 
in place of intermediate callus 
and the bone marrow cavity 
develops in internal callus.







GRANULATION TISSUE
• Granulation tissue is new 

connective tissue and tiny blood vessels 
that form on the surfaces of a wound 
during the healing

• 3 PHASES :
1. Phase of inflammation
2. Phase of clearance
3. Phase of ingrowth of granulation tissue



Phase of inflammation
Blood fills the wound following injury, 

which later forms clot.
Following this there is acute 

inflammatory response with 
exudation of plasma, neutrophils and 
some monocytes within 24hrs



• Phase of clearance:
The necrotic tissue, debris and 

RBCs are cleared with the help 
of proteolytic enzymes 
liberated from neutrophils, and 
phagocytic activity of 
macrophages.



3. Phase of ingrowth of granualtion:
2 steps:
i) Angiognesis: formation  of new 

blood vessels at the site of injury 
takes place.
The newly formed blood vessels are 
leaky , leading to oedematous
appearance of granulation tissue.



ii) Fibrogenesis: 
Collagen fibrils begin to appear by about 

6th day.
As maturation proceeds, more collagen 

is formed, while fibroblasts and new 
blood vessels decreases.

This results in formation of inactive 
looking scar known as cicatrisation.


