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Regional Injuries

Many injuries will vary depending on the exact area of 
the body that is injured.

A stab wound to a limb is unlikely to have fatal 
consequences, whereas a similar injury to the chest may 
well be fatal. 

Similarly, the effects of a blow to the chest may be 
minimal but the consequences of exactly the same blow 
to the head may be catastrophic.



HEAD INJURIES

 The brain is protected within the strong, bony 
skull, 

 Injuries to the brain result from differences between 
the motion of the skull and the brain. 

 There are three main components of the head: the 
scalp, the skull and the brain.



Scalp

 The scalp is vascular, 

 Lying between the galea aponeurotica and the skull is 
a very thin sheet of connective tissue that is 
penetrated by blood vessels (emissary veins) emerging 
through the skull

 Beneath this connective tissue is the periosteum of the 
outer table of the skull.
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Lacerated wound scalp





 Lacerations of the scalp may be associated with 
abrasion, adjacent to the laceration, 

Avulsion: 

 Commonly seen

 Tangential forces or glancing blows, either from an 
instrument or from a rotating wheel as in a road 
traffic accident, may tear large flaps of tissue, 
exposing the underlying skull. 





Skull fractures

The skeleton of the human head is complex and can be 
divided into three components: 

 The calvaria - the closed container that contains the 
brain. 

 The facial skeleton

 The mandible 



 The skull is not an entirely rigid structure and it is 
able to bend and distort when force is applied to it

 Fractures will represent the point of maximum 
stress

 The skulls of infants and children are thinner than 
those of adults. 



Skull fractures

 Apart from depressed fractures underlying major, 
localized areas of trauma, skull fractures are NOT life 
threatening. 

 The crucial feature of skull fractures is that they are a 
marker for the application of severe force to the head. 

 It is the effects upon the brain that are important, and 
severe brain injury can occur in the absence of any 
bony injury. 



 Skull fractures can be caused with no obvious 
evidence

 The fractures will form at the sites of maximum 
force 

 Thus it may guide as to the nature of the 
instrument, and the position of the 
instrument

 In general, however, the wound to the scalp will 
usually have identification features of contact. 



 Localized blows to the large bony plates, particularly 
the parietal bones, may result in a ‘spider’s web’ type 
of fracture composed of radiating lines transected by 
concentric circles. 

 Depressed fractures will force fragments of skull 
inwards

 The orbital plates, the upper surfaces of the orbits 
within the skull, are composed of extremely thin 
sheets of bone which are easily fractured.







Depressed Fracture



 Blows to the top of the head commonly result in long 
linear fractures (Fissure fractures)





 If the fractures extend from both sides, they 
may join at the pituitary fossa and produce a 
complete fracture across the floor of the 
skull – a hinge fracture



Hinge fracture   





Fissured fracture encircling the foramen 

magnum with the  spine driven into the skull

Occur in fall from height, or a blow on the chin

Ring fracture





Ring fracture

Falls from a height onto the top of the skull 
or onto the feet, where the force is 
transmitted to the base of the brain through 
the spine, may result in ring fracture of the 
base of the skull around the foramen 
magnum 





Ring Fracture



Localized blows to the large bony plates, particularly 

the parietal bones, may result in a ‘spider’s web’ type 

of fracture composed of radiating lines transected by 

concentric circles.



Depressed fractures will force fragments of 

skull inwards and, and the fragments of bone can 

be driven into the underlying meninges, blood 

vessels and brain tissue. 



The orbital plates, the upper surfaces of the orbits within 

the skull, are composed of extremely thin sheets of bone 

which are easily fractured.







Comminuted Fracture



Comminuted fractures or mosaic fracture



Beveling in an exit wound



Perforating fractures

Caused by firearms and pointed weapons like 

knife, sword etc



Diastatic / Sutural fractures

Separation of the sutures occurs in young 

persons due to blunt injury



Simple dent in the skull

Occurs only in infant skull

Commonly seen in forceps deliver

Pond fracture



When a part of  the bone thickness is scraped off  the 

skull

Resembles a gutter

Caused by bullet graze

Usually accompanied by depressed fracture of  the 

inner table.

Gutter fracture



Concussion of brain

A state of temporary unconsciousness due to 

head injury, comes immediately after injury, is 

always followed by amnesia & tends to 

spontaneous recovery

Due to diffuse axonal injury / axonal damage

Seen in acceleration / deceleration injuries

Followed by AMNESIA



In concussion direct damage occurs to the brain 

stem reticular formation

Death may occurs without regaining 

consciousness

May survive with post concussion syndrome 

(head ache, giddiness, nausea, insomnia, 

vomiting etc)



Post traumatic automatism

Victim shows some automatic behaviour

Eg- violent criminal acts, suicide etc

Person may be confused & disoriented after head 

injury which may simulate acute alcoholic 

intoxication

After head injury person should be kept in 

observation for 24-36 hrs



Intracranial haemorrhage

Haemorrhages within the cranial cavity have a 

particular significance in forensic medicine 

They are the cause of many deaths and disability 

following head injury. 

Bleeding into the closed cranial cavity results in the 

development of a space-occupying mass, which will 

compress and move the brain



Difference between hemorrhage & hematoma?

Small thin layer bleeding is hemorrhage

Large and space occupying bleeding is hematoma

Intracranial Hemorrhage



 The anatomy of the blood vessels within the skull has 

a major influence on the type of bleeding that will 

occur with different types of trauma. 

 The meningeal arteries run in grooves in the inner 

table of the skull and lie outside the dura





The venous sinuses lie within the dura mater. 

The connecting veins pass between the sinuses and the 

cortical veins; 

The true blood supply to the brain, the cerebral arteries 

and veins, lie beneath the arachnoid membrane and are 

protected from all but penetrating injuries. 



Bridging or the communicating veins



 There are two main types of traumatic intracranial 

hemorrhages: 

Extradural and Subdural haemorrhages. 



Occurs between skull and dura matter.

Least common type

Seen mostly in adults between 20-40 years

Usually associated with fracture

100ml or more is fatal.

Extradural hemorrhage



Extradural haemorrhage 

Associated with damage to the meningeal artery, particularly the 

middle meningeal artery in its course in the temporal bone. 

Damage to this vessel results in arterial bleeding into the extra-dural

space.

Rupture of other vessels involved being:

Anterior ethmoidal artery

Sagittal sinus, Transverse sigmoid sinus

Diploic veins







If bleeding continues for sufficient time and if sufficient 

blood accumulates, raise the pressure within the cranial 

cavity.

As the intracranial pressure increases, the blood flow to the 

brain decreases. 



If the intracranial pressure reaches a point where it 

equals or exceeds arterial blood pressure, the blood flow 

to the brain will cease





Extradural hemorrhage

A typical case will usually have LUCID INTERLVAL 
following head trauma.

LUCID INTERLVAL :

The intermediary period of consciousness between two 
periods of unconsciousness is termed as lucid interval.



EDH



 As the blood accumulates, it separates the dura from 
the overlying skull and forms a haematoma. 

 Arterial bleeding is likely to be fast and the 
development of the haematoma will result in a rapid 
displacement of the brain and the rapid onset of 
symptoms.

 Rarely, extradural haemorrhage can develop as a 
result of venous bleeding from damaged perforating 
veins or dural sinuses, in which case the development 
of symptoms will be slower. 





Bleeding between arachnoid and dura matter

Can occur in open or closed head injury

Follows head trauma

Sub dural hemorrhage



Types

Acute: Rapid onset of symptoms

Subacute: 2-14 days 

Chronic: Several weeks

150 ml or more bleeding is fatal



Cause: Injury to

Bridging and communicating veins

Inferior cerebral veins

Dural venous sinuses

Cortical veins

Laceration of brain and dura

Re injury to old adhesion between brain and dura.

Drugs like warfarin, dicoumarol and heparin



Subdural hemorrhage 

 This venous damage is not necessarily associated with 
fractures of the skull. 

 In many instances, particularly in the very young and 
the very old, there may be no history or evidence of 
any trauma to the head. 

 These venous injuries are associated with rotational or 
shearing forces that cause the brain to move relative to 
the inner surface of the skull

 This motion stretches the thin-walled veins, causing 
them to rupture. 



Clinical features

Acute: Ipsilateral pupilary disturbance, 

hemianopia, speech defects, contra lateral 

hemiparesis, urinary disturbance.

Chronic: Symptomless, recurrent headache, 

convulsions, altered mental status, focal 

neurological deficits.







 The venous bleeding lies in the subdural space.

 Recent subdural haemorrhages are dark red in colour
and shiny, but begin to turn brown after a few days.



 Older subdural collections may be enclosed in 
gelatinous membranes, which can harden into a 
firm rubbery capsule in extreme cases. 

 Such old collections of subdural blood are most 
commonly seen in the elderly, whose cerebral 
atrophy allows space for the formation of the 
haematoma without significant clinical effects. 

 Occasionally, these subdural haematoma may be 
many months or even years old. They may have 
been the cause of a change in neurological state:  a 
stroke or  psychiatric condition.





EFFECTS

 The effects of both extradural and subdural 
haemorrhages are essentially the same. 

 They both act as space occupying lesions 
compressing the brain and, at their most severe, 
causing herniation through the tentorium cerebelli. 

 The speed at which symptoms develop is variable 
and both are associated with a period of apparent 
normality – the lucid period. 



 In general terms, the arterial bleeding would be 
expected to produce symptoms and signs of raised 
intracranial pressure more quickly than the venous 
bleeding of the subdural haemorrhage.



Traumatic subarachnoid haemorrhage

 Small areas of subarachnoid haemorrhage are 
common where there has been from direct trauma to 
the brain. Eg. An intrusive injury such as a 
depressed fracture

 Or movement of the brain against the inner surface of 
the skull as a result of acceleration or deceleration 
injuries. 

 These small injuries are usually associated with areas 
of underlying cortical contusion and sometimes 
laceration. 



Large basal subarachnoid haemorrhages

Follow forceful blows or kicks to the neck

The vertebral arteries are susceptible to trauma either 
with or without fracture of the foramina. 

As a result of trauma occurs at the site at which 
vertebral arteries penetrate the spinal dura to enter 
the posterior fossa of the skull. 



The Basal subarachnoid haemorrhages are most 
commonly non-traumatic in origin 

Due to the spontaneous rupture of a berry aneurysm 
of one of the arteries in the circle of Willis. 

Great care must be taken to exclude this natural 
cause.



Berry Aneurysms



Subarachnoid Haemorrhage



Subarachnoid Haemorrhage





Intra cerebral haemorrhages



Brain injury

 Injuries that have resulted in skull fractures or 

intracranial haemorrhages suggest that significant 

force has been applied to the head. 



Diffuse axonal injury

Sometimes, however, external injuries are absent, but 

the brain is injured in these cases by rotation or by 

acceleration/deceleration, which causes shearing 

between the different layers or components of the brain 

as each moves in a different way or at a different speed. 

These changes have been termed diffuse axonal injury. 



Diffuse axonal injury

 They take a finite time to develop

 In cases of immediate or very rapid death the 
microscopic changes may not be identifiable.

 Where there has been survival for an hour or so, 
βAPP (beta apoprotein precursor) may be identified 
in the axons of the damaged nerves by 
immunohistological techniques. 

 At later stages, retraction balls may be identified 
by silver staining techniques.



Cerebral oedema

Whatever the exact cause of the trauma, the effects 
on the brain as a whole are the same and cerebral 
edema develops

Occurs due to localised / diffuse abnormal 
accumulation of water & sodium

Caused by ↑ intravascular pressure & permeability 
of cerebral vessels

The weight of the oedematous brain is increased 
and the surface of the brain is markedly flattened.

“Gyri flattened, sulci are shallow”



Cerebral oedema

Oedema of the brain



Cerebral oedema

Often associated with herniation, haemorrhage 

and necrosis of the unci & the cerebellar tonsils

Sectioning reveals compression of the ventricles, 

sometimes into thin slits. 

Associated contusion & laceration of brain is 

seen.



Cerebral
Jefferson's Conning

Cerebellar
Cushing’s Conning



 Direct injuries to the brain from depressed or 
comminuted skull fractures result in areas of bruising 
and laceration to the cortex and often associated with 
haemorrhage. 

 Penetrating injuries from gunshots or from stab 
wounds will cause injuries deep into the white matter, 
and the tissue adjacent to the wound tracks will often 
be associated with contusion. 



Whiplash Injury

Hyperflexion of spine followed by rebound 
hyperextension

Commonly seen in vehicle occupants in RTA

Dizziness, headache, neck stiffness, neck pain, 
pins and needle sensation in upperlimbs.

Spinal injuries



Hyperflexion of the neck





Causes for whiplash:
 Rear-end collisions & other types of car 

accidents 
 A sports injury 
 Shaken baby syndrome 

Symptoms of Whiplash:
 Neck pain / stiffness 
 Low back pain 
 Pain / numbness in the shoulder, arm, hand 
 Dizziness, ringing in ears, blurred vision 
 Concentration & memory problems 
 Irritability



Cerebral Contusions



Cerebral contusions

Tiny punctate haemorrhagic spots.

Lesion is often wedge-shaped ( base – on the surface, 

apex – in deep layers).



Cerebral laceration caused by a 

bullet



Cerebellar injury



Pinpoint pupil

Pontine hemorrhage



COUP AND CONTRA COUP

 Coup injury occurs when a static head is struck. 

 This causes the skull to be accelerated and to strike the 

underlying brain and this results in direct trauma. 

 The injury to the scalp will overlie the injury to the 

brain. 







Contre-coup injury
Injury to the brain opposite 

the area of impact



The skull and the brain are moving together and the 
skull is suddenly arrested. 

e.g. Biker hitting a pole

The major force will be one of deceleration and, in this 
situation, the injuries to the brain are found on the 
opposite side of the skull and the scalp injury. 



 Typically, in a moving head striking the ground on the 
occipital region, the brain injuries are found on the tips 
of the temporal poles and in the subfrontal regions. 

 Because of the complex and variable shape of the skull, 
the pattern of contra-coup injuries is not always so easy 
to identify: 

 A fall onto the frontal area is not associated with contra-
coup injuries in the occipital region 

 A fall onto the parietal regions may be associated with 
contusions in both the contralateral hemisphere and the 
medial aspect of the ipsilateral hemisphere adjacent to 
the falx. 



MLI:

 The forensic pathologist is able to form an opinion 

about the situation of the head at the time of the 

injury. 

 The key to this feature lies in the movement of the 

brain within the skull. 



Punch-drunk syndrome

• Chronic changes in the brain of boxer.

• Lesions - SDH, SAH, ICH, DAI 

- Focal ischaemic lesions, contusions

- Scars or patches of gliosis.

• C/F – Deterioration in speed & co-ordination, 
slurred speech, slow thought process, 
expressionless face, stiff limbs, defective 
memory.



Railway spine:

• Concussion of spinal cord without visible 

injury to vertebral column.

• Lumbo-sacral region (commonest region)

• Paraplegia, bladder disturbances, 

impotence, etc.



Neck Injuries

 The neck has the the presence of a large number of vital 

structures – throat and larynx, major blood vessels, major 

nerve trunks, the spine and the spinal cord – and the fact 

that it is of a size that can be grasped and easily held. 

 The application of pressure to the neck, whether by ligature 

or manually, results in a specialized group of injuries that 

are best considered with the other forms of asphyxiation.





Spinal Injuries

 The spine is a complex structure with interlocking but mobile 

components. 

 It is designed to flex to a great extent but lateral movement 

and extension are much more limited. 

 The spine is very commonly injured in major trauma such as 

road traffic accidents or falls from a height.

 However, sometimes the spinal injuries are more subtle 

 It is only after careful dissection that damage to the upper 

cervical spine and, in particular, disruption of the atlanto-

occipital joint will be revealed. 



 For the survivors of trauma, spinal injuries may have some 

of the most crucial long-term effects

 This is because the spinal cord is contained within the spinal 

canal and there is little room for movement of the canal and 

often results in spinal cord damage. 

 The effect of spinal damage depend upon the exact site and 

the exact type of the injury. 

 The type of injury to the spine will depend upon the degree 

of force and the angle at which the spine is struck. 



 Whiplash injuries associated with road traffic fatalities 

are very common and are due to the hyperextension of 

the neck, hyperflexion being less likely to cause damage.

 Hyperflexion injuries can be caused if heavy weights are 

dropped onto the back of a individual; this scenario may 

be seen in roof falls in the mining industry.

 Forceful extension of the spine can be seen in the cervical 

injuries associated with judicial hanging where there is a 

long drop before the sudden arrest and forceful extension 

of the neck.



 Forceful flexion of the spine will commonly lead to the 

‘wedge’ fracture or compression of the anterior aspect of a 

vertebral body. 

 Lateral forces will lead to fracture dislocations

 Damage to the intervertebral discs can occur as a solitary 

lesion or it may be part of a more complex spinal injury.



CHEST INJURIES

 Blunt and penetrating injuries.

 External pressure on the chest may result in traumatic 

asphyxia.

 Blunt injury may result in fractures of the ribs. 

 However, if there are numerous rib fractures, and particularly 

if they are adjacent, the structure of the chest wall may be 

compromised and it will not be able to function as the fixed 

structure required for respiration. 



 Multiple rib fractures may result in the so-called ‘flail’ chest 

and, clinically, the area of chest around the fractures may be 

seen to move inwards on inspiration – paradoxical 

respiration. 

 The clinical effects of such injuries depend on their extent 

and on the respiratory reserve of the individual: an elderly 

man with chronic lung disease may end up in terminal 

respiratory failure, that would only be a painful irritant to a 

fit young man. 



Flail chest 

A segment of thoracic wall detached 

from the rest of the chest wall. 

Occurs when ribs are fractured in two places, allowing 
that segment of the thoracic wall to "float" 
independently of the rest of chest wall. 

Paradoxical chest wall motion.



 Rib fractures may have other more serious consequences. If 

the sharp ends of the fractured bones are driven inwards, they 

may penetrate the underlying lung, resulting in a 

pneumothorax.

 If subcostal or pulmonary blood vessels are also injured, the 

resulting haemorrhage associated with the leakage of air will 

produce a haemopneumothorax.

 Pneumothoraces may also develop if fractured rib margins 

are forced outwards through the skin. 



 Children are, in general better able to cope with rib 

fractures. However, rib fractures in children are a marker for 

child abuse. 

 Rib fractures can also be artefactual and the use of 

cardiopulmonary resuscitation (CPR) or cardiac massage by 

both skilled and unskilled individuals has resulted in an 

increase in the sternal and parasternal fractures 

 They are usually easily identified by their symmetrical, 

parasternal pattern and the relative lack of haemorrhage, 

which indicates their peri-mortem or post-mortem origin.



Injury to the lungs will also result in the development of 
pneumothoraces

Damage to the blood vessels will result in haemorrhage, 
which may enter the pleural cavities. 

Haemorrhage from penetrating injuries to the chest will 
commonly remain concealed and it is not unusual to 
find several litres of blood within the chest cavity at 
post mortem.



 Cardiac tamponade



Major vessels:

 Aorta

- Laceration

- Ladder-rung tears



Heart

Concussion( Comotio cordis)

Contusion

Laceration and rupture

Lungs

Contusion

Laceration

Chest





ABDOMEN

 The anatomy of the abdominal cavity plays a major role in 

determining the type of injuries that are found. 

 Blunt trauma, especially in the anterior/posterior direction, 

may result in compression of the organs against the vertebral 

column. 

 This compressive injury may result in bruising or even 

rupture of the mesentery, bruising or even bisection of the 

duodenum or jejunum, rupture of the pancreas and laceration 

of the liver, especially the left lobe. 



ABDOMINAL INJURIES



Liver laceration

Types:

Transcapsular, 

subcapsular, 

central, 

coronal and 

inferior 

Contre-coup lacerations

Abdomen injuries





Splenic laceration

Kidney laceration

Adrenal hemorrhage



 It is unlikely that a punch to the abdomen would cause 
more than simple bruising, except in very unusual 
circumstances

 But kicks and stamps are commonly the cause of major 
intra-abdominal trauma. 



 The kidneys and the spleen are attached only by their 
hila and are susceptible to rotational as well as direct 
trauma, and severe rotational forces may result in 
avulsion from their pedicles.

 Abdominal injuries in children may have the same 
causes, but the forces required to cause them will be 
considerably reduced

 Slower compressive forces associated with squeezing of 
the abdomen during abuse may also result in the 
injuries described above.



Thank you



 Penetrating injuries to the abdomen can be the result 
of either gunshots or sharp force trauma. The effects of 
these injuries will depend almost entirely on the 
organs and vessels involved in the track of the 
projectiles. A penetrating injury to the aorta or inferior 
vena cava will result in severe haemorrhage and may 
produce rapid death. Peritonitis from a ruptured bowel 
or stomach will be immediately painful but may not, 
with adequate and prompt treatment, prove fatal.

Thank you 

Have a nice day


