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Acute management of TBI

Principles:

1. Stabilise the patient

2. Prevent secondary neuronal injury



Risk of early death in TBI

Time between admission and death in trauma patients
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Acute management of TBI

Assessment of TBI
» Glasgow Coma Scale

» Pupil reactivity



Glasgow Coma Scale

Best Eye Response (4)
1. No eye opening
2. Eye opening to pain
3. Eye opening to verbal command
4. Eyes open spontaneously Best Verbal Response (5)
1. No verbal response
2. Incomprehensible sounds
3. Inappropriate words
4. Confused

5. Orientated Best Motor Response (6)

1. No motor response

2. Extension to pain

3. Flexion to pain

4. Withdrawal from pain
5. Localising pain

6. Obeys Commands



Acute management of TBI

GLASGOW COMA SCALE
Mild 13 to 15
*Moderate 9 to 12
*Severe 3to 8




Acute management of TBI

Protect the airway and oxygenate
Ventilate

Avoid hypotension

CT scan when appropriate

Neurosurgery if needed
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Intensive care



» Protect the airway and oxygenate

> Ventilate




Acute management of TBI

Protect the airway and oxygenate
Ventilate

Avoid hypotension

CT scan when appropriate

Neurosurgery if needed
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Avoid hypotension

Stabilise bleeding




Avoid hypotension




Acute management of TBI

Protect the airway and oxygenate
Ventilate

Avoid hypotension

CT scan when appropriate

Neurosurgery if needed
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CT when appropriate

Frontal homs of
Lateral ventricles

Third Ventricle




CT evaluation of TBI

_- Frontal horns

Intracranial
haematoma
- Extradural

e

Skull




CT evaluation of TBI

Right lateral ventricle
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CT evaluation of TBI

Cortical contusion

> lem in diameter




CT evaluation of TBI

Petechial Hasmorrhage Lateral ventricies

Third

ventricle
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CT evaluation of TBI
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CT evaluation of TBI
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Intensive care




What works in TBI?



Intensive care management of severe head injury

Wide variation in use of treatments

Percent using therapy for intracranial hypertension

1995 USA 1996 UK 1996 UK 1998 UK
Barbiturates 33% 56% 69% 17%
Corticosteroids 64% 49% 14% 12%
CSF drainage 44% - 69% 5%
Hyperventilation 83% 100% 89% 78%
Mannitol 83% 100% 100% 76%

Hypothermia - - 20% -



Bohn 1989
Eisenberg 1988
Ward 1985

Total (95% Cl)

Barbiturate vs control

II
N — RR 1.09 (0.81, 1.47)
.5 7 1 1.5 2
Treatment better RR Treatment worse



Corticosteroid vs control
Death (n=2119)

Alexander 1972 -
Ransohoff 1972 < -
Faupel 1976

Hernesniemi 1979
Cooper 1979 -

Pitts 1980 g
Saul 1981

Braakman 1983 -
Giannotta 1984 -
Dearden 1986 5
Zagara 1987
Chacon 1987
Stubbs 1989 =
Gaab 1994 =
Zarate 1995

Grumme 1995 =

Total (95%Cl) ~-r RR 0.96 (0.85, 1.08)

Vv

.5 7 1 1.5 2
Treatment better RR Treatment worse



Medical Research Council

A large simple placebo controlled trial, among
adults with head injury and impaired
consciousness, of the effects of a 48-hour infusion
of corticosteroids on death and neurological
disability



Death within 14 days

Corticosteroid- Placebo-
allocated allocated
1052 /4985 893 /4979
(21.1%) (17.9%) ‘ 1.18 (1.09-1.27)
p <0.001
| 1 | |
0.8 1 1.2 1.4 1.6

Corticosteroid better Corticosteroid worse



Risk ratio

(95% ClI)

Alexander 1972 -

Ransohoff 1972
Faupel 1976

B —

Cooper 1979

Hernesniemi 1979 b

Pitts 1980

Saul 1981

Braakman 1983 -

Giannotta 1984

Dearden 1986

Chacon 1987

Zagara 1987

Stubbs 1989

Gaab 1994

Grumme 1995 -
Zarate

Sub-total

Heterogeneity
chi squared =18.11 (14d.f.) p=0.2

MRC CRASH trial 2004

Overall (95% Cl)

Heterogeneity
chi squared = 26.46 (15d.f.) p=0.03
|

0.96 (0.85-1.08)

—_— e — e ]

Ml 1.18 (1.09-1.27)
|

‘ 1.12 (1.05 -1.20)

0.5 1
Corticosteroid better

|
2
Corticosteroid worse

Corticosteroid

-allocated

16/55
9/17
16/67
26/49
35/81

114/201

8/50
44/81
34/72
33/68

1/5

4/12

13/98
19/133

38/175
0/30

410/1194
(34.3%)

1052/4985
(21.1%)

1462/6179
(23.7%)

Adjusted
control
22/55
13/18
(16/28)x2
(13/27)x2
36/83
(38/74)x3
9/50
47/80
(7/16)x4
21/62
0/5
4/12
(5/54)x2
21/136

49/195
0/30

432/1230
(35.1%)

893/4979
(17.9%)

1325/6209
(21.3%)



CSF drainage vs control

No randomised controlled trials



Hyperventilation vs control
Death (n=77)

Muizelaar 1991 .

Total (95%ClI) ——— RR 0.73 (0.36, 1.49)

1 2 1 5 10

Treatment better RR Treatment worse



Mannitol vs control
Death (n=41)

Sayre 1996 .

Total (95%Cl)

RR 1.75 (0.48, 6.38)

1 2 1 5 10

Treatment better RR Treatment worse



Hyperthermia vs control

Death (n=771)

Study Hyniathermia Cortral OF (fived) Weight OF (fived)
oF sub-categary nil nil 35%Cl % 5% Cl
Clfton 1992 1/% 1/8 { J y 103 1.00 [0.05, 22.18]
Clifton 1993 B/23 B/ig £.85 0.9 [0.28, 3.16]
Hitayama 1994 4/12 5/10 { ' 4.67 0.50 [0.09, 2.81]
Marion 1997 4734 10/42 —— 9.51 0.9 [0.34, 2.63]
Meizaner 1395 aflé afld i B 1 1.11 [0.18, 6.597]
Shiozaki 1999 0/8 0/8 Not estimable
Aiki 2000 1/1% afll +—= 415 0.1% [0.0Z, Z.1%5]
Jiang 2000 11/43 2044 —— 18,83 0.41 [0.17, 1.0Z]
Clifton 2001 £3s180 43/178 —— 45,88 1.05 [0.66, 1.66]
Shinzaki 2001 f/4b £/46 & £.26 1.44 [0.46, 4.55]
Total (35% C) 392 379 r 100.00 0.88 [0.63, 1.21]
Total events: 98 (Hynothermia), 104 (Control)
Test for heterogeneity, Chi=6.00 df =8 (P=083), F=0%
Teat for overall effect Z=080(P=043)

01 02 05 1 2 5 10

Favalrs Trestment  Favours Contral



What works in head injury?

» Stabilise the patient

» Prevent secondary neuronal damage
» Neuroprotection — we don’t know

» Reduce bleeding — we don’t know

» Large treatment effects unlikely

» But even moderate effects worthwhile



