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3 putamen---(50%)
3 Thalamus---(15%)
3 Pons---(10-15%)
3 Cerebellum(10%)
3 Cerebral while matter---(10- 20%)
3 Brain stem(1-5%)




A saccular (berry) aneurysm
bulges from one side of an

artery. A neck leads to it.

A fusiform aneurysm bulges
from all sides of an artery. It
rarely has a neck.

Using this picture, the surgeon may
mark the site of the aneurysm.
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A giant aneurysm can
involve more than
one artery. It is over

2.5 centimeters (cm) wide.

A mycotic aneurysm is
caused by an infected artery
wall. This type of aneurysm
is fairly rare.

Saccular Aneurysm
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Berry aneurysm on the
anterior communicating
artery of the brain

Bottom view of brain
and major arteries
of the brain
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8 Craniotomy vs Craniectomy vs Keyhole
craniotomy

8 Stereotactic Surgery : Biopsy vs Aspiration

3 External Ventricular Drainage ( EVD ) for
hydrocpehlaus

3 Intracranial pressure monitor
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3 NE : Glasgow Coma Scale / Muscle power

o3 |CP monitor : g B 5 AR B CPP, CSF drain
3 Transcranial Doppler(TCD):CBF hemodynamics

8 Jugular bulb oxygen saturation (SjvO2) : Global
metabolism

3 Neurophysiology monitoring
&R EEG : Cortical function
R Somatosensory evoked potential (SSEP) :
Subcortical function
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Glasgow Coma Scale (GCS) + !/
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o3 ER : ABC and admitted to ICU(class I, level B) -

3 Airway clearance :
&R coma or head injury -

&R On endo: PO2<60mmHg or PCO2>50mmHg
and aspiration pneumonia

R Trachostomy : % g4 g 2% 8 = + v & 2
R ",ﬂ% (Class I, level B) ©

\\




¢3BP management?
csControl ICP:

RICP <20mmHg and CPP >70mmHg -
RGCS<9 r/o [ICP —ICP monitor implantation o

R Treatment:head up 30 degree ~ Osmotic agents ~ Hype
rventilation ~ EVD(Class lla ; level B)



e3Fluid management:
RCVP keep 5-12mmHg
cRElectroline balance

«rl/O:over 500cc/day - if fever » BT elevate 1°C 1 flui
d 300cc

3 Prevent fever: BT>38C scanol and infection
control(Class 1 ; level C)



o3Selzure:

rattack—AED(Class | ; level C)

) lobar hemorrhage—preventive use for 1 month(Clas
s Ilb, level C)

aprophylactic use of anti-seizure drugs Is not recommended(Cla
ss I11: No Benefit, level B)

o3 0ther treatment:

«rBlood sugar:140-180mg/dl ~ HbA1c<7% ~ BS<60mg
/dl —10-20%D5W(Class Ila ; level C)

cRkSedative agents
cREarly Rehabilitation (Class | ; level C)
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'How Low Can You Go?

Bload Pressure Management in Patients with
cute Cerebral Hemorrhage
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Ref: http://www.slideshare.net/ersifa/how-low-can-you-go
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Figure 1. The mechanism by which higher blood pressure
levels may lead to a poor clinical outcome in patients with
intracerebral haemorrhage




How Low Can You Go

Hematoma
expansion

BP elevation

Hematoma

Intensive BP .
expansion

reduction

2008-2010
INTERACT-1 & ATACH-1 study
Randomized pilot trials




Study Conclusion

A0 INTERACT1 SBP<140mmHgE_ % > ¥ {7 e~ 7 "4 Bl <
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AHA/ASA 2015 Guideline

1CH

BP: Recommendations

1. For ICH patients presenting with SBP between 150
and 220 mmHg and without contraindication to
acute BP treatment, acute lowering of SBP to 140
mm Hg is safe (Class I; Level of Evidence A) and can
he effective for improving functional outcome (Class
Ila; Level of Evidence B). (Revised from the previous
omdeline)

2. For ICH patients presenting with SBP =220 mm Hg,
it may be reasonable to consider aggressive reduc-
tion of BP with a continuous intravenous infusion
and frequent BP monitoring (Class IIb; Level of
Evidence C). (New recommendation)

»The 2015 AHA guidelines revised the recommen
dation & stated that a target of 140 mm Hg is safe
and can be effective for improving functional outco
mes

(Class I ; Level of Evidence A)
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Drug Dose Onset Duration

Trandate 20mg 1V drip 2min, 2-5 min 2-4 hr
then 40-80mg q10min,
Max 300mg
Infusion: 0.5-2.0mg/min

Nitroprusside | 0.25ug /kg/min, Within seconds | 2-5 min
Max 8-10ug /kg/min

Perdipine 5-15mg/hr 5-10 min 0.5-4 hr
(0.5-6ug /kg/min)

Hydralazine | 10-20mg bolus <5 min 1-4 hr




3 Perdipine (Nicardipine)
GR 1T B % g B PR A ok
&R Onset Time : 5-10 min. Duration : 0.5-4 hr.

R bolus £ :x % & : 10-30ug/kg
R infusion 2 :x & & © 0.5-6ug/kg/min
R 42403 & ¢ 3-5mg/hr > Ao B 5~15 &
g8 4r 2.5 mg/hr e 7 ¥ 42iF 15mg/h
o8 H-f# =iz ¢ (F )5 amps/NS & D5SW 200ml
3 CVP : 5 amps/NS D5W 50ml



3 Fibrinolytic therapy : Urokinase

&R Onset : rapid

R Duration : 15mins

&R Dose : 6000u in n/s 0.5-1cc diluted -
g 6-8 hours x 3days

&R hematoma : diluted urokinase IT with
n/s flush total 3cc

R ventricule : diluted urokinase IT with
n/s flush total 5-10cc
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3 Trlple H : (Class| ; level B)

R Hypervolemic : Crystalloid or Colloid -
keeping CVP @ 8~12 mmHg or PCWP :
18~20 mmHg

R Hemodilution : HCT 3 29~33%

R Hypertensive : keeping SBP : 120~160
mmHg > Dopamine 5~15 mg/Kg/min. -
Dobutamine 5~10 mg/Kg/min ~

L eVO p h e d 1 '2 !.lg/mln (Greenberg ,2010)
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3 Nimodipine . (Class 1 ; level A)
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3 Nimodipine :
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o3 B v (CSF leakage, wound necrosis,
Infection, etc...)
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3 |[CP <20mmHg : #I1CP > 20 mmH - i =Dr.

3 CPP >60 mmHg
o3 CVP 247 & 6~15mmHg : ¥ 4 -~ Crystalloid
g« Colloid

3 237 PaC0O2 +30~35mmHg
o3 37| %8 & :scanol
8 ¥ 4w ¥EIE B 1 <200mg/dl
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15 min 10-30 min

100 min 30-45 min

duration KR 2-5 hr

dose 0.25-0.5 g/kg g4-6h 0.5-1 g/kg g6h >
i 1-23%F

< %+30-60 min @ & 30125 mi/hr
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BN REFA S (IICP) R
O3 Pk

R Hypertonic 0 _L
o yp sallne 3% NaCl £ 42 E g p &
R Steroid : o5l A2 oK

“7ﬁ§’b?&

R i ¥ 7 K,f sF(craniectomy)
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3 F g % i
&R Head injury : early post-traumatic seizure
(<7days)
R late post-traumatic seizure (>7days)
X ICH : 1 month %
& Aneurysm : prophylaxis
&R Brain tumor : 1 month
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3 EVDR|§ @ Rl g A L3 g1 0 R
o "F P& Mg & E0~15mmHg
CBEVDZ i B 7 ¢ Pk Mh s MR~ 5ln

3-way R4 i ~ Low ICP

o3 RI:FEVDEE & ¢ #EVDLT ' K0 {7
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o3 EVD-=* 51 ¥ 75~80cc. » qd& # 4z i 240cc. &
& PR %5 "
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