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Objectives

1. Review priorities for management of head injured patients.

2. Review the basis of the modified Brain Injury Guidelines.

3. Identify how the mBIG can be used to risk-stratify patients.
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Traumatic brain injuries

Trauma + GCS + ICH

13–15 (mild)
9–12 (moderate)

3–8 (severe)

EDH
SDH
SAH
IPH
IVH



5

Initial priorities

ATLS primary survey

1. Airway → manage hypoxia

2. Breathing → manage hypoxia/hypotension

3. Circulation → manage hypotension/exsanguinating hemorrhage

4. Disability

5. Exposure
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Disability

GCS 3–12 → Transfer to center with neurosurgical capability.
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Management priorities

1. Hypoxia.

2. Hypotension.

3. Coagulopathy

4. ICP

a. Worsening GCS

b. Abnormal pupil exam

c. Lateralizing signs
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Coagulopathy

● PT/INR/PTT, TEG/ROTEM

● Antiplatelets

○ Platelets, DDAVP

● Anticoagulants

○ Warfarin → 4-factor PCC > FFP >> vitamin K

○ NOAC/DOAC → Andexanet alfa/specific reversal > PCC
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ICP for the non-neurosurgeon

● Elevate the head of bed

● Loosen the C collar

● Lower pCO2 (35 mm Hg), selective hyperventilation

● Hyperosmolar therapies

○ Mannitol 

0.25 g/kg–1 g/kg q 2–6 h

○ Hypertonic saline 

23.4% (30–50 mL), 5% (100–250 mL), 3% (100–250 mL)
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Disability revisited

65-year-old on aspirin s/p mechanical ground level fall.

GCS 14 with no neurologic deficits.

CT shows a 3 mm SDH.

Admit to ICU. Consult neurosurgery. Repeat head CT in 6 hours.

Discharged home after 24 hours of uneventful observation.
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What is the value of these interventions?

1. Routine repeat head CT.

2. Routine ICU admission.

3. Routine neurosurgery consult.
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Repeat Head CT

● Radiographic progression is not uncommon ~ 20%.1

● Neurosurgical intervention is rare despite progression.

● Clinical exam has a high negative predictive value for intervention.
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Monitoring and neurosurgery consultation

● Patients more likely to require intervention benefit from close 

monitoring and Neurosurgery involvement.

● How do we identify those who fall into this higher risk category?
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Retrospective cohort study.2

3803 patients over 4 years at a level 1 TC.

Factors identifying need for:

● Hospitalization.
● Repeat CT head.
● Neurosurgical consultation.



Brain Injury Guidelines
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Variable BIG 1 BIG 2 BIG 3
Neurologic examination Normal Normal Abnormal

CAMP No No/Yes No/Yes
Skull fracture No Non-displaced Displaced

SDH ≤ 4 mm 5–7 mm ≥ 8 mm
EDH ≤ 4 mm 5–7 mm ≥ 8 mm
IPH ≤ 4 mm, 1 location 3–7 mm, 2 locations ≥ 8 mm, multiple locations
SAH Trace Localized Scattered
IVH No No Yes

Hospitalization 6 h observation Yes Yes
Repeat CT head No No Yes

Neurosurgery consult No No Yes
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Prospective observational trial.3

2,033 patients across 10 level 1 and 2 TCs.

Primary outcome:

● Neurosurgical intervention.

Secondary outcomes:

● Neurologic worsening.
● RHCT progression.
● Post-discharge ED visit.
● 30-day readmission for TBI.
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Modifications4
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Aspirin 81 and 325 mg not considered an 
antiplatelet agent.

EDH classified as mBIG 3.

Specific guidance for intoxication and 
characterization of SAH.

Guidelines for management of mBIG 2 and 3.
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Further validation5
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mBIG implemented at 3 level 1 trauma centers.

764 patients from 2014–2016 and 2017–2021.
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Why
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● Keep patients in their communities

● Reduce resource utilization/cost

● Get right patient to right care



mBIG 1
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● 6 hour ED observation

● No repeat head CT

● No neurosurgery consult

● q2h neurologic assessment

● Repeat assessment at 3 and 6 hours

● GCS 15 for discharge
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Limitations

● Other reasons for transfer

● Transport time if patient doesn’t meet discharge criteria

● Medicolegal risk

● Resource availability to observe

● Access to post-concussion/TBI resources
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Future

● Standardized reporting – synoptic reports

● Telemedicine/teletrauma8,9
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Conclusions

● Most mild TBIs do not require intervention or prolonged observation.

● Safety and efficacy of the BIG and mBIG seem robust across different 

practice environments.

● Significant potential to change practice patterns and decrease 

resource utilization.

● Still more work to be done
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Thank You

E-mail: neil.patel901@commonspirit.org or NeilPatel@creighton.edu

Twitter: @neildpatel

mailto:neil.patel901@commonspirit.org
mailto:NeilPatel@creighton.edu
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