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« BFEIFEE: Allergy: denied
No Toxoid injected in 5 years
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» Consciousness clear
* Head: Forehead swelling, cozing from lefi
» Neck: No midline tender
* Chest: No tender

* Abdomen: No tenderness.
* Four limbs: free

Initial Impression

e Head injury
* R/o Skull bone fracture

Course

*12:00

* head & C-Spine CT w/o contrast
* Toxoid 0.5ml IM

* CXR & Pelvic




CXR & Pelvix X-ray

Head CT w/o Contrast

* 12:51

Ut skull linear fracture

* Pneumocranium

* SDH

* Suspect skull base fracture

Course NS Consult reply @ 13:00
° 12:51 * E4V5M6
« On Monitor * CT: Left occipital SDH, linear fracture
« Consult NS = No open wound
* Left ear bleeding
* Suggestion
* Close monitor GCS, pupil, MP
» Admission
* NPO & pre-OP
* Mannitol 75ml g6h
* Consult ENT for ear bleeding
Course EKG
»13:19

e Keto lamp IV --- Headache, VAS: 7
* Mannitol 75ml IV g6h

* Hb, Plt, PT/aPTT

* ECG

* NPO

* Consult ENT (14:20 to 51 £2)

¢ D5S run 60ml/hr




Lab

* Cr0.74 mg/dl (GFR 131.07 ml/min)
* Hb 14.8 gm/d!

* Platelet 162,000 /ulL

¢« PT10.5

* INR 1.01

* PTT 37.1

* aPTT ratio 1.11

Course

* 14:15 Codeine 30mg IV
* 14:25 (Dr.Note) |- RS, 175 B IUBEYRE with cold
sweating, ZFE[A)% « BN HE A EIEEL4 2,
slow response, pupil 3+/3+
= EAV4-5M6 Vital sign: HR 43bpm  RR 20cpm BP
112/79mmHg, SpO2 96%
* Re-do head CT w/o contrast
* Mannitol 100ml IV ST { suggested by NS f)
. Bririage 1 &)
« DCconsult ENT
*14:38 HR 41

Course
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* On ETT with MV
* Lidocaine 100mg
* Dormicum 2.5mg IV
* Nimbex 10mg lamp
* On NG decompression
* On Foley
* On critical
* CXR post ETT

After ETT @ 15:02

» 15111

* Left temporal
EDH

‘ » Midline shift

Course

°15:12 Vitalsign: T35'C R15cpm HR 43
BP 119/72 $p02:100%

Conscious E1ViIM1
° Mannitol 125m! IV ST
* Pre-OP
* Send Pt to OR on call
* Admssion after OP
= 4EpRBC 2U to OR




Emergent OP @ 15:50

* OP time duration: 2Hr 55min

« Removal of epidural hematoma
» {CP monitor

* Bloodloss: 1000mi

* OP finding:
* EDH with mass effect
* No SDH
* head slack after EDH removal
* Post OP side pupil 3mm

Hospital course

DAY1

+ ER admission

« Emergent OP: Craniotomy + hematoma evaculation + {CP monitor
 Post-OP SICU admission

DAY3

« transfer to NS ordinary ward

DAY5

+ Headache, left 3,4,5%" finger numbness, Repeat Brain CT

Post-OP Head CT on DAY5

Hospital course

DAY1

* ER admission

» Emergent OP: Craniotomy + hematoma evaculation + ICP monitor
* Post-OP SICU admission

DAY3

« transfer to NS ordinary ward, E4VSM&

DAYS

* Headache, left 3,4,5™ finger numbness, Repeat Brain CT

DAY 11
» Discharge

DAY37-DAY40 ENT Admission
= Left conductive hearing loss
« s/p OP ossiculoplasty, tympanoplasty, partial ossicular reptaement prosthesis, left

Final Diagnosis

* Left Fronto-temporal-parietal epidural hemorrhage,
traumatic, s/p left F-T-P craniotomy with evacuated
EDH, ICP monitor

Discussion
Traumatic Brain Injury
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= Traumatic brain injury (TBI) — brain function * H 1989 £F 6 H £ 1994 £ 7 A 4FR - ST
impairment as a result mechanical force 43901 FISEEIME = {51 -
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Epidural Hemorrhage Lucid Period for EDH patient

* some patients with acute EDH develop “transient” loss
of consciousness

* “lucid interval" - recovery of consciousness .

» followed by deterioration over a period of hours due to "
continued arterial bleeding and hematoma expansion.

* This deterioration is typically associated with symptoms o
such as headache, vomiting, drowsiness, confusion, T
aphasia, seizures, and hemiparesis

* In a systematic review, a lucid interval followed by
deterioration was observed in 456 of 963 patients (47
percent) who had surgery for EDH
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Subdural Hemorrhage

» Sudden acceleration-
deceleration injury

e Elder, brain atrophy,
alcholics
* Children < 2 y/o
* Venous origin — slow
* Acute <2 weeks
* Chronic > 2 weeks

Subarachnoid Hemorrhage

» Acceleration-deceleration
* Blood in CSF
 Mortality T

* Most common in
moderate/severe TBI

* Meningeal sign

Cerebral Contusion

* Blunt trauma

« Countercoup (FZ5% )
injury

* Days after trauma

* Coagulopathy patient

Diffuse Axonal Injury

» Shearing force = Axon
fiber disruption

* Blunt trauma

* MVA

* Shaken baby syndrome
* Treatment limited

Pathyphysiology & Cushing Reflex

* Cerebral perfusion pressure ( CPP)
* Mean arterial pressure (MAP)
* Intra-cranial pressure (ICP)

* CPP = MAP - ICP
* Normal: > 60 mmHg

» Rapid rise of ICP = Cushing reflex ( seen onlyin 1/3)
* Hypertension
= Bradycardia
* Respiratory irregularity

Guidelines for severe TBI

» BTF - Brain Trauma Foundation

» Guidellines to improve patient outcome
* Prehospital
+ pediatric
* in-hospital adult
* Surgical
* battlefield management

http://www.braintrauma.org




Emergency Department
Management

* History
* Injury mechanism
* Fall: height, impact surface, leading body part,
* MVA: speed, vehicle type, airbag, seat-belt, windshield, helmet)}
* Type of injury (accelleration-deceleration, side impact,
etc...)
* Information before trauma event
« Medical history
» Medication {anti-coagulant use)
+ Drug intoxication ( alcahol)
* Symptoms
* N/V, headache, memory loss, visual/auditory dysfunction

Emergency Department
Management

» Resuscitation

* Prevent secondary insult

« Slow the expansion of underlying injury
* Airway & Breathing

* Severe TBI (GCS < 9) -» require airway control
» RS

* induction ~ Etomidate, Propofol
» Paralysis — Succinylcholine, Rocuronium

e Circulation — Keep MAP > 80mmHg to maintain CPP
» Disability — GCS score

Head CT Decision Rules

* New Orleans Criteria
* Canadian CT Rules

* Applicable to patient
* ILOC(+) or amnesia
* Not applicable to patient

* Anti-coagulants usage
* Children

Clinical Decision for Head CT

Table 254-3 New Orleans and Canadian CT Clinical Decision Rules

New Orleans Criteria—GCS 15* Canadian CT Head Rule—~GCS 13~15% |
Headarhs GCS<15at2hb
Yomiting

Suspactad open or depressad skull fracturs

Age 60 v Any sian of basal skull fracturz
Intoxication More than ons ode of vomiting
Persictant antsgrads amnasia Retrograds amnesia »30 min

Evidence of trauma above the davidlzs | Dangarous mechaniem {fall x3 ft or etruck as pedagtrisn)

Seizura Age 265y

1dentification of patients who have an intracranial lesion on CT

100% sznsitive, 5% specific §E3% sensitive, 38% spacific

Identification of patients who will need neurosurgical intervention

100% sensitive, 5% specific | 100% sensitive, 37% specific |

Clinical Decision for Head CT

s

v of ions for CT.

for Adults with Mild Traumatic Brain Injury (TBI}

Mg TB] sven if no loss

wsness if one or more of the following is present:

Glasgow Coma 5 cor

Focst neurclogic findings

vomiting mors

20 two timss

Moderate to severs headache

Age 65 v

Physiczl signs of basilar skull fracturs

Coagulopathy

Dangarcus mechanism of injury (e.g., falt >4 ft)

Mild TBI with jose of conscicusness or smnssiz if one or more of the following is present:
Drug or sfeshol intoxication

Physical evidence above thz clavides

Persistent amnesiz

Post-traumatic saizures

Increased Intra-cranial Pressure

* |CP Indicator

* Cushing triad

* Headache, nausea, vomiting, seizure
* lICP --> transtentorial herniation

= Pupil dilation

* Hemiparesis

* Motor posturing

* GCS

* Repeat head CT




[ICP management

* Keep PaCO2 35~40mmHg & Sp02>95%
* Head Elevation at 30 degrees
* Keep MAP >80mmHg

¢ Mannitol - Cerebral flow I, free radical scavenger

* Plasma expansion = Improve Oxygen carrying capacity,
initially BPD, then BP, due to diuresis

* Administered by repeat bolus (0.25 ~ 1 gm/kg)

Thank you for your attention

Comparsion of Intracranial Injury




