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Mild Traumatic Brain Injury/ MTBI 
– peanuts or serious injury with 
consequences to observe”

Dr. med. Rita Schaumann-von Stosch
Suva Luzern Switzerland
SITEM - Flachau
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MTBI

Brian Campbell
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Outline

• What is it?

• Who gets it?

• How to classify?

• How to manage?

• What is the outcome?

• When return to play, learning, work?
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Definition

• Complex pathophysiological process

• Affecting the brain

• Induced by biomechanical forces

Mc Crory 3rd International Conference on Concussion in Sports 2008 Zürich
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Definition

• Confusion or disorientation

• Loss of consciousness (loc)  < 30´

• Posttraumatic amnesia (pta) < 24h

• Other transient neurologic abnormalities – focal signs, seizure, intracranial
lesion not requiring surgery

• GCS 13 – 15

WHO Collaborating Center Task Force on MTBI; Centers for Disease Control and Prevention (CDC)
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Epidemiology

MTBI 

• 70 - 90 % of all TBI

• 600 adults/100´00 

in sports

• 1.6 to 3.8 million individuals annually in USA

Holm 2005 Cancelliere 2014
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Epidemiology

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

0 10 20 30 40 50 60 70 80 90 100

A
n

te
il
 a

n
 d

e
n

 U
n

fä
ll
e
n

 d
e
r 

G
ru

p
p

e
 

in
 %

Anteil der Gruppe an allen UVG-Unfällen in %

übrige Schädeltraumata

übrige TBI excl. Commotio

Commotio/MTBI

Epidemiology

Crime

en route

Sports

House & Garden

Accident at work

Quelle: SSUV Statistikpool Stand 2010l

Registrierungsjahre 2001-2010

Fälle mit ausgewählten Hauptdiagnosen

Hochrechnung aus Stichprobe



12.12.2014

5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

0 10 20 30 40 50 60 70 80 90

An
te

il 
an

 d
en

 U
nf

äl
le

n 
de

r G
ru

pp
e 

in
 %

Anteil der Gruppe an allen UVG-Sportunfällen in %

übrige Schädeltraumata

übrige TBI excl. Commotio

Commotio/MTBI

Epidemiology

(Motor-) Racing

Snow sports

Other sports

Mountaineering

Quelle: SSUV Statistikpool Stand 2012l

Registrierungsjahre 2003-2012

Fälle mit ausgewählten Hauptdiagnosen

Hochrechnung aus Stichprobe

Ball sports

Martial arts

Water sports
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SSUV/VTS/szt

IceSkating

Snowboard

IceHockey

Skiing

Quelle: SSUV Statistikpool Stand 2012l

Registrierungsjahre 2003-2012

Fälle mit ausgewählten Hauptdiagnosen

Hochrechnung aus Stichprobe

Sledging
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Epidemiology

Table 1. 

≈

Distribution of concussions by sport

Sport During Which Concussion

Ocurred

Patients, N (%)

Ice hockey 104 (61.2)

Soccer 15 (8.8)

Basketball 14 (8.2)

Football 10 (5.9)

Rugby 7 (4.1)

Snowboarding 4 (2.4)

Other 16 (9.4)

Total 170 (100.0)

Carson 2014
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Classification

Classification Characteristics

Mild Category 1 GCS = 15

No risk factors or only 1 minor risk factor

present (CHIP Rule)

Head injury, no TBI

Mild Category 2 GCS = 15

With risk factors: ≥1 major or ≥2 minor risk

factors

Mild Category 3 GCS = 13-14

Moderate GCS = 9-12

Severe GCS ≤ 8

Critical GCS = 3-4, with loss of pupillary reactions

and absent or decerebrate motor reactions

Vos et al 2012
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Mild Traumatic Brain Injury (GCS = 13 – 15)

Category 1
Head Injury

GCS = 15

No risk factors

Category 3
GCS = 13 - 14

Category 2
GCS = 15

+ risk factors

Discharge home CT mandatory CT mandatory

Skull fracture (linear, depressed, basal)

Haematoma Contusion zones

Brain edema Pneumocephalus

Indication for operation

yes

no

GCS 15 Focal neurological deficit

Prolonged pt amnesia/agitation

Severe headache Persistent

vomiting Skull(base) fracture – CSF 

leakage Multitrauma Coagulation

disorder Intoxikation Suspected non-

accidental injury

Discharge home Age>5, if

Age <5 warning instructions
Hospital Admission Observe >24 Consider

consult neurotrauma center repeat CT or MRI

Admit to Neurotrauma 

Center

yes

no yes

no

Vos 2012
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Complications

GCS Pathol. CT %% contusion aEDH aSDH edema SAB

15 95 / 2179 4 39 6 23 2 36

14 118 / 775 16 63 14 29 0 54

13 48 / 173 28 30 7 15 6 12

Culotta et al 1996
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Complications

GCS Number of patients CT lesion %

13-15 243 / 3181 7.6

15 135 / 2462 5.5

14 77 / 568 13.6

13 31 / 151 20.5

Smits M, et al. 2007
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Complications

GCS CT %%    Nsolut

15 Normal 96    (1210)

Pathology, total 4        (52)

Haemorrhage/contusion 2.1        (27)

Haematoma 0.8        (10)

Fracture, no other pathology 0.5          (7)

Oedema/other pathology 0.6          (8)

Lannsjö M, et al 2013
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Complications

Recurrent concussions

• Second Impact Syndrome (SIS)

• Postconcussion Syndrome

• Dementia

• Parkinson's disease
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Complications

Second Impact Syndrome (SIS)

• Elevated intracranial pressure leads to death

• Case Reports

• WHO task force: No evidence on incidence or risk

• Controversial
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Complications

Postconcussion syndrome (PCS) 

Headache
Balance problems
Dizziness
Fatigue
Depression
Anxiety
Irritability
Memory disturbances
Attention disturbances
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Complications

Parkinson's Disease

• WHO task force: "Taken together, the results suggest that MTBI 
does not make a clinically relevant contribution to the risk of PD."

Marras et al 2014
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Complications

Dementia

• WHO task force: "No evidence of an increased risk of dementia after 
MTBI"

Marras et al 2014
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Management concussion in sports

Best practice recommendations

• Onsite evaluation e.g. SCAT (ww.cjsportmed.com) ImPACT (www.impact.com)

• Medical evaluation - exclusion structural lesion

• Physical and cognitive rest until all symptoms are resolved

• Implementation of a graded program of exertion (6 step protocol)

• No premature return to activity

Mc Crory et al 2013
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Take home

MTBI is defined by clinical symptoms ......

• Consciousness

GCS 13-15

LOC < 30´ or

Alteration of consciousness

• Posttraumatic Amnesia < 24 h
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Take home

MTBI has......

• a 10% risk for intracranial abnormalities

• a low risk (1%) of life threatening intracranial haematoma that needs immediate 

neurosurgical operation

• a very low mortality of 0.1% in adults
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Take home

MTBI is benign, if ...... 

• Acute management includes

standardized medical evaluation with imaging and education of patient

mental and physical rest until all symptoms resolve

stepwise RTP, RTL, RTW

• Special attention to recurrent MTBI within short period esp. in kids (SIS)
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