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Regional Injuries

DEFINITIONS
o Traumatic brain injury (TBI): Brain injury as a result
of trauma

o Closed head injury: injury to the brain or cranium
but dura matter is intact, Non-penetrating without
fracture no penetrations to dura.

o Open head injury: penetrating, dura mater is
damaged

CLASSIFICATION OF CRANIOCEREBRAL INJURY

Based on area:
1. Focal:

» Locadlized to some area.

» Scalp laceration: hematoma in the layer of scalp aponeurosis.
» Skull fractures: linear fracture
2

Contusion/laceration: (contusion: superficial injury with pia mater intact, laceration: |
injury with pia mater involved) !

» Intracranial hemorrhage. ;
2. Diffuse: i
) Entire brain is involved due to hypoxia, concussion injury, ischemia, cerebral edema.
Diffuse Axonal injury; retraction ball (Histo-patho)

Ischemic injury: cerebral death.

v

Vascular injury: occlusion of the vessels.

v

Brain swelling: brain edema.

>

Localized lesion - scalp hematoma Raccoon eye: spectacle hematoma.

o Cause for Raccoon Eye - Local violence, fracture of orbital plate, fracture of
intracranial fossa. Example of migratory bruise.
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o Localized bleeding back of the ear: battle sign - fracture of middle cranial fossa -
migratory bruise.

Classification based on the severity:

Mild < 30 min 13-15 < 24 hours :
Moderate 30 min - 24 hours 9-12 1- 7 days ,
Severe > 24 hours 3-8 > 7 days. i

TYPES OF SKULL FRACTURE i

1. Linear/Fissure fracture: |
» linear fracture/fissure fracture. Most com-mon . ‘

fracture.

MC site - pterion.

NSNS

Irregular course

» Involved outer table.

» Missed on X-ray
» Associate with EDH (bleeding from middle meningeal artery))

» Uniateral.

2. Depressed fracture:

» Caused by a heavy object with a small striking subject. '
(hammer, stone with sharp edg,)

» Signature fracture/fracture ala signature

» Pond fracture, elevated fracture

3. Ring fracture:

» Fracture around the base of foramen Magnum

» Fall from height: sudden movement of brain in the

foramen magnum

Blow to chin or RTA
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Ping pong fracture
Newborn: forceps delivery
< 5 years

v Vv Vv Vv

Dura is intact

ture:

5. Hinge fracture/motorcyclist frac

Type III hinge fracture: involves anterior part of base, not passing the sella turcica

D AR £ A TN A

Type I hinge fracture is most common, Nodding face sign seen

6. Sutural fracture:

» RTA involving suture, suture diastasis.
» Common suture - sagittal suture (Best for age estimation)

“. MedEd \

Type I hinge fracture: passes from petrosus ridge: sella turcica: opposite petrous ridge |
Type 11 hinge fracture: passes from petrosus ridge: sella turcica: opposite frontal bone |
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damaged.
» Firearm injury
» Three types of gutter fracture: 1, II, 11T

Type I is most common

8. Blow out fracture:

b Fracture and bleeding involving the base of the orbit. Bleeding from the orbital vessels.

b Injury to the occipital part, pressure wave transmitted towards the anterior part:
contrecoup fracture.

» Tear drop sign is present

9. Comminuted fracture:
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» Fracture of cranial vault into multiple small pieces like web.

» Spider web fracture/mosaic fracture.

10. Perforating fracture:

» Fracture of the skull through and through.

Extra edge:
Polypoid mass in the roof of maxillary antrum in blow out fracture known as Tear drop sign.
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Intracranial Hematoma

BRAIN INJURY

Primary:
1. Cerebral concussion.

2. Diffuse axonal injury Most common site is the junction of white matter and gray
matter & Corpus callosum. Histopatho finding is — retraction ball.

3. Cortical contusion/laceration.
4 Brain stem contusion.

Secondary:

1. Intracranial hematoma.

2. Cerebral edema. (infection, inflammation).
3. Infection.
4, Metabolic disturbance.

5. Ischemia.

EXTRA EDGE

o Cerebral concussion — physiological diagnosis, physiological disturbance of functions of |
the brain. Resembles lke drunkenness.
o Repeated cerebral concussion in boxers can lead to chronic traumatic encephalopathy.

INTRACRANIAL HEMATOMA
I. EDH

o 1dii shape.
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- Ay -

o EDH is exclusively by trauma.

o It is on temporal site. - Pterion

o Minimum amount is 100 ml which can cause compression of the brain and respiratory
failure leading to death.

o Lucid interval (periods of consciousness between two periods of unconsciousness.) is
common in EDH, Medical negligence i you discharge during a lucid interval.

o IPC 92 - whatever that is done on a good fate, without consent in an emergency is
not an offense.

o Treatment Burr Hole to remove hematoma.

o Bleeding artery - middle meningeal artery.

EXTRADURAL V SUBDURAL HAEMATOMA

Differential diagnosis of EDH
o Heat hematoma:

» Bilaterd

» Venous bleeding
» Chocolate in color.
4

Can be antemortem or post mortem.

o Drunkenness:
» Smell of dcohol present

» Skin is congested, warm, flushed.

» Dilated pupil.
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» Rapid bounding pulse.

II. Subdural hematoma:
o Biaterd
o Below dura mater, cross suture line.

o Sickle shape, banana shape, concavo-concave
shape.

o Bridging vein.
o 100-150 ml is fetal

o Elderly, children, boxers (punch drunk
syndrome), alcohol.

o Shaken baby syndrome. (violent shaking of baby
- retinal hemorrhage, periorbital edema, subdural hematoma.)
SDH 3 types:
o Acute - 0 to 3 days. Can be hyperdense.
o Subacute - 3 days to 3 weeks. Iso -dense.

o Chronic - more than 3 weeks. Hypo dense.

Extra edge-Chronic traumatic encephalopathy (Punch Drunk Syndrome):

Cerebral atrophy

Normal Brain Advanced CTE
o Disorientation
o Depression and mood changes
o Tremors
o Chronic SDH
(o)
()

Neurofibrillary tangles
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-

III. Subarachnoid hemorrhage:
o SAH - between arachnoid mater and pia mater,
usually in subarachnoid space.

o Causes-Trauma Or aneurysm, berry aneurysm.
o Clinical feature-Thunderclap headache.

o Photophobia, neurological signs.

o Blood in CSF - xanthochromia - 4 to 6 hours.
o Rx. Endovascular coiling or clipping.

o In the autopsy water is poured and if the blood
gets washed off, this is SDH and if the blood is not
washed off, it is SAH (Water test)

o Common site of rupture - Anterior cerebral artery.

IV. Intracerebral hemorrhage:
o Not traumatic.
o Commo site - basal ganglia, putamen.

o Middle cerebral artery. Rupture of charcot

bouchard aneurysm.

o Hypertension is common cause

BRAIN CONTUSION

o Coup contusion - at the site of trauma.

o Contrecoup contusion - opp. site of trauma - larger than coup. Commonly seen in
frontal, parietal and temporal. In fall or acceleration deceleration injury,

o Fracture contusion - skull fracture + contusion.

o Intermediary coup contusion - basal ganglia.

o Gliding contusion - seen in fall from height. Dif fuse axonal injury,

o Herniation contusion - medil side of temporal lobe.

all meningeal bleeds. | all head injuries; 50% of fatal
1-29% of treated head | head injuries. Bridging veins,
injurles and 5-10% of | cortical contusions. Dural

autopsies

1. Location is between | skull and dura Dura and arachnoid Arachnoid and pia
2. Cause Mostly traumatic. Mostly traumatic. Could also | Both natural and
Rarely spontaneous, | be due to anticoagulants, traumatic
eg in coagulation iatrogenic, metabolic disorders | Commonest of all intra-
: disorders ete cranial bleeds.
3. Incidence Least common of Commoner than EDH. 5% of | basal cerebral vessels
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o A -

4 Vessels involved Midde meningeal venous sinuses Much more diffuse than

artery (posterior Generally diffuse SDH.
branches) - most If due to berry aneurysm,
common. Dural then only on the base.
Venous sinuses

5. Extent Mostly localized on

one side, generally
beneath pterion or
over superior sagittal

6.0/d sinus. Could rarely be | None congestion
bilateral. May sometimes be space
Heat hematoma
7. Effects Space occupying oceupying Rarely space occupying
lesion
8. Distortion of brain | Gyri and sulci ironed | Surface affected less Not affected
surface out Seen as a classic | Seen, but less often Not seen
case
9. Lucid interval If survival is longer, | May be saved in a simiar Generally not useful
a very
10. Preservation for | valuable piece for way as an
toxicology analysis, as toxic EDH and under similar circum-
material from blood | stances
may have been
metabolized

CONCEPT OF COUP - CONTRECOUP INJURY

o Theories of contrecoup lesions.

MNEMONIC: LRH

o Lindenberg theory - positive pressure.
o Russel - negative pressure.
o Holbourn - rotational shear stress theory.
(1) Countercoup [syn, contrecoup] contusions occur in the brain directly opposite to the
point of impact.
(2) Classically associated with falls.
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(3) Most common in frontal and temporal lobes. Virtually never seen in occipital [obes.
(4) Seen more frequently than coup contusions.

(5) Generally more severe than coup lesions.

(6) Both coup and countercoup contusions are present over the crests of gyri.

EXTRA EDGE-Intermediary coup contusions -Occur in the deep structures of the brain
(white matter, basal ganglia, corpus callosum, brain stem) between the location of coup and
countercoup points, along the line of impact.
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Forensic Psychiatry

DELUSION
False firm (unshakable) belief that is not accepted by other members of the patient[ls culture

and society.
Delusions are a feature of psychosis.

Causes: ‘.
o Delirium, schizophrenia, mania, depression, amphetamines, bipolar disease, withdrawal syndrome. f
Types of delusion:
1. Delusion of persecution. The patient believes that someone wants to harm him/her: ;
» Most common delusion. I
» Common cause: Schizophrenia. ,

» Also known as paranoid delusion.

2. Delusion of grandeur- Delusion of elated mood. Patients with delusions of grandeur believe
that they are wonderful, successful, more important than others, or even miraculous.
They make assumptions that they have exceptional talents, possessions, or powers despite :
lack of evidence supporting these beliefs. Common in mania and bipolar disease.
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3. Othello syndrome is a psychotic disorder characterized by delusion of infidelity or
jelousy. “Othello syndrome”. The name of this syndrome came about from the famous
Shakespearean play, Othello’, where Othello was extremely suspicious of the infidelity of
his wife and it became an obsession.

4 Delusion of negation - Cotard’s syndrome is a relatively rare condition that was first
described by Dr. Jules Cotard in 1882. Cotard's syndrome comprises any one of a series
of delusions that range from a belief that one has lost organs, blood, or body parts to
insisting that one has lost one’s soul or is dead. Common in depression. Known as "Cotard
Nihilistic”,

5. Erotomania: Erotomania is the delusional belief that one is passionately loved by another.
These persons often go to great lengths to approach their object of desire, often
necessitating the attention of the law. Example: A girl persistently believes that MS dhoni
is in love with her. She admits that she had never met MS Dhoni in her life

@ Forensic Medicine
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