Traumatic brain injury (TBI) for Neurologist

Dushin Jeong, MD, MPH

Department of Neurology, Soonchunhynag University College of Medicine, Cheonan, Korea

Traumatic brain injury (TBI) is a prevalent condition throughout the civilian, military, and pro-sports populations. Although TBI can be
classified as mild, moderated, or severe type, most TBIs are considered mild. This summary will provide an overview of the pathophy-
siologic mechanism, classification, initial evaluation, management, and prognosis of TBI for primary care neurologist.

Key Words: Traumatic brain injury, Head trauma, Concussion, Confusion

Y
il

AHinjury, damage)®] &84 73 ‘eitol} Zrga}
T agle g Qlste] gzl Vet 727t v
Fel oo edwb o 2 A E H vl 02 oo &

= 518 a]lo] ZRgate] AlA| o] FH tﬂi}‘% 7]
off 7} HEA = 2o B AE 200t} F& on|E

oM 287t FElges A3 e (trauma)’S ~o]-7]
st AR FREYT TR e orR T8
T Aok 53] TR #e A83515-244) ARG F
of lolo)] ml$- ZQ3l 9= A3t Qo HYAlo] o
BT} 3-4ul o] 91FH|E Bl

o (o F>

i

j&

doooff ol myd

2 o

=&

1.71™

3, AN 9 el 2 A8 54w wA

Dushin Jeong, MD, MPH

Department of Neurology, Soonchunhynag University College of
Medicine, 31 Soonchunhynag 6-Gil, Dongnam-Gu, Cheonan 31151,
Korea

Tel: +82-41-570-2290  Fax: +82-41-579-9021

E-mail: jorain@schmc.ac.kr

60

= Y2k (primary damage)®} £ 2ol o]o] HEjAY ]
Wk 713 el o3k (secondary damage) 0 &
Faac) vl2lo] e oo Te F8 ARl o
2} T4 9] 422l $(static force) 2
2 sk,

(impulse) S =2

%) (dynamic force)3} %
A e tA] FA(mpac)F FF
T8 42 7 EAY FYdes 2
=] ojul HZ&3 4 contact phenomenon)d} #4337}
(inertia effect)7} ZF83Hc) )FE-o] TR =70 7
2o A7, Z=Ae) oJet HEF AT B Fo] &2
ZQ A%S s AT o 2 LM EEre] o] Hzof A
N E zeelar FHSH Alazete] BT (depolarization)
A2 &n](confusion), 7]9AH (amnesia), 92144

(loss of consciousness)] FAELS X st}

d

)
&
1o
iy

ZHoll whe} | =<3 (closed head injury)3} 2

2

(penetratmg head injury) 22 Y= = St} =
Aol REAT, 22, Z9 So| Y,

R

A2lo= Z4F, A (stab injury) o] ik,

o o £ o

H—l o 01>4-4 F% JE

o o 2 o

lo

>

¥

)Y

K-

E=

i)

on

i

of

i

oy

X

(o

b

-+ rpy rﬁ
d2orlr Al Mz ooy o &

ol
-

CYBHAIZIFSES| 2017E 5 H36R} |5t

Jo\
E
oN
1o
Ju



Table 1. Risk stratification of patients with traumatic brain injury

Risk category ~ Characteristics

Mild Normal neurological examination

No concussion

No drug or alcohol intoxication

May complain of headache, dizziness

May have scalp abrasion, laceration, or hematoma
Absence of moderate or severe injury criteria
Glasgow coma scale score of 9-14
Concussion

Posttraumatic amnesia

Vomiting

Seizure

Signs of possible basilar or depressed skull fracture of
serious facial injury

Alcohol or drug intoxication
Unreliable or no history of injury
Age < 2yr, 65yr<

Severe Glasgow coma scale score of 3-8

Moderate

Progressive decline in level of consciousness
Focal neurologic signs

Penetrating skull injury or palpable depressed skull
fracture

Adapted from Masters SJ, McClean PM, Arcarese JS, et al. Skull x-ray
examinations after head trauma. N Engl J Med. 1987;316(2):84-91
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(3) 71el WE

Table 2. Emergency measures for ICP reduction in an unmonitored
patient with clinical signs of herniation

1. Elevated head of bed 15-30 degrees.

2. Normal saline at 80-100 mL/h (avoid hypotonic fluids).
3. Intubated and hyperventilated (target PCO2 = 28-32).
4. Mannitol 20% 1-1.5 g/kg via rapid IV infusion.

5. Foley catheter.

6. Nuerological consultation.

Table 3. Stepwise treatment for elevated ICP (> 20 mmHg for > 10
min) in monitored patient

1. Consider repeat CT and surgical intervention.

2. IV sedation to attain a motionless quiet state.

3. Pressor infusion if CPP, 60 mmHg, or reduction of blood pressure if
CPP remains > 110 mmHg.

4. Mannitol 20% 0.25-1.5 g/kg every 2-6 h as needed.

5. Hyperventilation to PCO2 level 28-32 mmHg

6. High-dose pentobarbital therapy (load with 5-20 mg/kg, maintain
with 1-4 mg/kg/h)

7. Systemic hypothermia (BT = 33 degree)

65



oz
4n
=

@O ¥¥F: ¥FF(brain edema)?} ¥ (brain swel- @ Q3T A FFH AN TR FA U HG
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o} HRge Had f Sol 4 e wEke ¥ Mol FueP@te), 4%, AUH ARF ge
T4 A FRol S7HE e E Eet) gk AR 1oz gt 7 &3] vhele 2 S
%%, AP Fopg wish ujRol AE Aol 2ol F7b oln] 1 thgo] FrjuEulolt ArjEu, elw 7))
& AR RFT ATl ohE AE Yol FRol  3e] BEFY olck, Arla TR PRI FEE E
Z7bE ATREAYREOR THAT HFHbmin by £ FS TRl Edba, g ol 5 25 ojujo
peremia)o|gh @nin] wiZol HE@o| EHH Y2 st AdleMs E]t, s74ske 22 vE A
A Rl e, Urge TAYRIEIE 2 B BWR WP o F uAgE AeE ok B
3l FAHUNEE, A9 (brain displacement), &3 Hlms SRolA Slx) 13321 = 1.9%0)4] 95N
= olo] 4 glrh Mo] JATF= o] B glon], FolAE 1,092

@ ApauEg ArkarEade FRPFA B} W 5 199(1.7%) & Big 2527} Tk
Al s TR0 2 bl $hAbo] 91%0l4] A @ g AnslEd: R FHoR wIH 9
Aagel o Wil gk, et AarEge F AE AL FUSo| Aol AvneiEioR Poo|
dH oz A6l @A ek A, AaFel F  Fe] Bolzt vt o3 AviaEdoltt. &8 o)F
HEe] S/ Hx2AE dAnd o g dakstoiolt &l dHdASolv 7ol 28T F Aok HCTE v H
o] 7ksatH, EA, AakiFol ofdk &4k Auut 9+ A 2 = AR, o] BAgh B-g-elli= CToA
TS AA2AAH BAS BN BER F e R Gl B2 HA @ 2lov], AR ARE HHs
olan, AR, FRAF A AEF UEo] @ MY UL B PUE Yot FH7] RPN
Hrh= ERkE o8 HE o 3] 37 7] wieltt, ¢ Hehzo] WS = glo v g A= AghelE Aol upg
gH 0w AxaFol oAshe Aolw Joo] Fulste] Akt HCTAA Mol EWe) Pl v E
Arraze 2 £ e AXE T 5 e At & d (spontaneous subarachnoid hemorrhage)o] 24l A
o whebd] WEE S AEa o5t gk AN SldEe] Wulshx) oW weA] BuRe 478 8
ol AARE Aolgke= F4E A He= A97E Bk ol Qlsfof gt
gt Ag-ole FAZITo|EE BA & 7EshHE Zlo] T ® 719 Es: FNEe R 377 fdE Ae F
Table 4. Clinical characteristics and outcome of traumatic brain injuries

: . . Diffuse axonal injury

Mild concussion Cerebral contusion Vil Voderate Severe
LOC None Immediate Immediate Immediate Immediate
Length None <6h 6-24h 24h< Days to weeks
Decrebrate posturing None None Rare Occasionally Present
Posttraumatic amnesia Minutes Minutes to hours Hours Days Weeks
Memory deficit None Mild Mild to moderate Mild to moderate Severe
Motor deficit None None None Mild Severe
Outcome at 3 Month (%)
Good recovery 100 95 63 38 15
Moderate deficit 0 5 15 21 13
Severe deficit 0 0 6 12 14
Vegetative 0 0 1 5 7
Death 0 0 15 24 51

Adapted from Gennarelli TA. Cerebral concussion and diffuse brain injuries. In: Cooper PR, ed. Head injury. 3rd ed. Baltimore: Williams & Wilkins;
1993:140
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Table 5. Criteria for hospital admission after traumatic brain injury

Intracranial blood or fracture identified on brain CT (with bone setting)
Confusion, agitation, or depressed level of consciousness

Focal neurological signs or symptoms

Posttraumatic seizure

Alcohol or drug intoxication

Significant comorbid medical illness

Lack of reliable home environment for observation

Table 6. Intensive care unit management of severe traumatic brain
injury

1. Serial Neurological evaluation
2. Airway and ventilation
3. Blood pressure management
4. Fluid management
5. Nutrition
6. Sedation
7. temperature management
8. Anticonvulsants
9. Intensive insulin therapy
10. Steroids
11. Prophylaxis (Deep vein thrombosis, Gastric stress ulcer, bed sore...)
12. Antibiotics
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Table 7. Acute complication of traumatic brain injury

Cerebrospinal fluid fistula

Carotid-cavernous fistula

Traumatic arterial dissection and vascular injuries
Cranial nerve injury

Postconcussion syndrome

Seizure

Posttraumatic movement disorders
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