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p Epidemiology

The 29 most common form of stroke (15-30% of strokes),

but the most deadly

12-15 cases per 100,000/yr.

30 day mortality of 30-40%

Half of deaths occur in 15t 2 days of admission
Significant Disabllity in most patients

Hemorrhagic Stroke
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Hemorrhage/blood leaks
into brain tissue




} Risk Factors of ICH

* Old Age

* Men

* Hypertension

* Smoking

* Alcoholism

« DM

* Hypocholesterolemia, low LDL

* Previous stroke

 Liver dysfunction / Anticoagulant / Antiplatelet
* Race: Black/Asia




P Initial diagnosis and assessment

* Primary ICH

 Arteriolosclerosis: penetrating arterioles of the basal ganglia,
thalamus, brainstem, and deep cerebellar nuclel: recurrent
rate: 1.1%ly

« Cerebral amyloid angiopathy (CAA): B-amyloid peptide in the
walls of arterioles and capillaries in the leptomeninges, cortex,

cerebellar hemispheres (lobar territories). recurrent rate:
7.4%ly MEZ & F ik EENRE

 Secondary ICH

 vascular malformation, saccular aneurysm, or
hemorrhage-prone neoplasm



CENTRAL ILLUSTRATION: Differential Diagnosis and Diagnostic Features of
Primary and Secondary Intracerebral Hemorrhages

Primary Intracerebral Hemorrhage Secondary Intracerebral Hemorrhage

~ . D. Hemorrhagic
A. Cerebral ",/ J /0 tumor
amyloid TN

angiopathy

C. Arteriovenous 7

.......

F. Cavernous

B- Hypertensive E. Infective malformation

vasculopathy endocarditis

Schrag, M. et al. J Am Coll Cardiol. 2020;75(15):1819-31.




* Stroke

AHA/ASA GUIDELINE

2022 Guideline for the Management ot Patients
With Spontaneous Intracerebral Hemorrhage:

A Guideline From the American Heart
Association/American Stroke Association

20230 PR B MHISEIMNEZEE RSS!

21 E40 ~ AT S BES S RARST S BIRAT S AkgEa” 0

%g’f 7]D gf\?_%uﬂ:ﬁ“‘é’ﬁiﬁg $r5%17 Fﬁ ;—ing *-ﬂ-glilIS 16‘

%%wﬂ” %aziaﬁz IR AL R (P S R R I -
BT R 2 e B M E e B4 T N éﬁ_




=1  EF58E (Class of Recommendation, COR) ¢ 53515 F 4l (Level of Evidence, LOE)

7 %58 (Class of Recommendation, COR)

s 2 E 4 (Level of Evidence, LOE)

COR 1 #xfm>>> [\
PRIVZCERRATE R Z A - R ~ B H =Y

LOE A

1. K B KN —{ERCTH & & 5548
2. KE = ERCTZ 48 & 5317

COR 2a % i >\
RFIZCERFTE A Z A - B oY

LOE B-R
1. 2k 3 —{EE—{E M _FRCTHY & f/E
2. R H T FMERCT ZEE T

COR 2b %3/ = &bz
RINZCERATE A 23R © Alge e adiny » 1]
L= REHY

LOE B-NR

1. 2R E —flE s —(E LA _Eakat BRI R TR
B ~ BIRMENTTE ~ BT TR E R

2. 2RE _EAFE 2 SR &t

COR 3 zxha=2¢<Ekz
RIZUERFTEA S A « AR 2R FN

LOE C-LD
1. 2R E B B TR Z T FeRRa i
2. 2K H Attt se 2 e & ot

LOE C-EO
HxREREIL

EO, expert opinion; LD, limited data; NR, non-randomized; R, randomized; RCT, randomized controlled trial



p ICHAHBARIE SIS o

 ICHTEEI R BI AR S 2 B 5 (R - RIBIAI
B R ECHA MR - BB5 R 5 1 IR A AR (5 )
/2 5 RO 4B 5 PR SR KB R, KBS

N

« ICHNEZEYFASTER/VHE - 25810, 3B RAVEE
Ve UREHB RS RE féEH(“Lj ®BIBE, Ui B

M RER AERMMTRE - 2SESAMNI

. EFEMERMESEROHE - ERBICHFMHEER -
T B ORI S B A E AT A A0 T BE M -




p ZfRRIEE

o ICHRY RIS RIEIE 28 CIER MM P E IR E &
s EHERRERFARICHEEMERE2FHK - BofEICE
Hﬂ?d-h"ﬂ ERY P JE R R

FAST (Face, Arm, Speech, Time to call 119;/{% - %—— A TREE ~ RE]

119) * LAPSS (Los Angeles Prehospital Stroke Scale; & 2z a1 b E =
7<) * CPSS (Cincinnati Prehospital Stroke Scale; ¥ 312 a] & @ £ 3R)
A1 ROSIER (Recognition of Stroke in the Emergency Room; &2 = F 3

4521)

» Door to imaging EMSHY 2RI B ¥R & ¢z BA O] B8 =&
MR AIEEETEkEEFECTNEERE -




) RS EE

Al
8

=¥ [ 5] 127 5o B o JEL 521 ZR(NIHSS) 8 E n B ICHE= 3=
SEHERZER, _JZE-‘H—Hﬁ xﬁjF&EEDEHH“"{T . Bl %
@%WEE BEARIEsMINEERER Z 208, 42528
A EFEAEEE rﬂ,fuxe,f/=\.u%rﬁ;¥§%tﬁﬁﬁaf

[ J
\nn

Il
I-UI\

N
7

y ,H\EEICHF/\)EE%%E’JE%%LIB? BIIRMAL AR ~ BALSNEL ~ 1H
KRR EEIRERNM - HopaiEaIlE S ZAVEIEERM
ek -

10



) ICH score

Table 96.5 ICH Score'3

Graded feature Criteria
3-4
GCS (Glasgow coma scale score; » Table 18.1) 5-12
13-15
>80 yrs
Age? i
<80 yrs
_ infratentorial
Location _
supratentorial
ICH volume 230 cc
see Eq (96.1) <30 cc
_ yes
Intraventricular blood
no

ICH Score — TOTAL

apossible bias since treatment decisions in elderly patients may have differed from younger patients

Points

O = O = O = O = O == N

Score

(0-2)

(0-1)

(0-1)

(0-1)

(0-1)

(0-6)
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}The ICH score and outcome

C
° 100
100 -
L 80
80 - >
D
vi 60
30-day 60 1 0
Mortali o
0 ty40 - g 40
(%)
-
20 - I N 20
0 ] 1 . | 1 1 ] 0
Overall 0 1 2 3 4 5 Overall 0 1 2 3 4 5
n=152 n=26 n=32 n=27 n=32 n=29 n=6
r
ICH Score ICH Score

MRS 3: Moderate disabllity; requiring some
help, but able to walk without assistance
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p Image evaluation

* Location
« Hematoma Volume
e |VH
* Presence
« Amount
« Spot sign

 Other findings:
» Shift, mass effect, herniation
» Associated lesions (AVM, tumor)
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}ICH volume
o AXBxC/2

« Select CT slice
with largest ICH

e A=AP

e B=Lat

e C=HT

« Estimated volume
of spheroid occ-IVH

17
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} Prediction of haematoma growth and outcome in patients 2> W
with intracerebral haemorrhage using the CT-angiography
spot sign (PREDICT): a prospective observational study

Andrew M Demchuk , Dar Dowlatshahi, David Rodriqguez-Luna, Carlos A Molina, Yolanda Silva Blas, Imanuel Dzialowski, Adam Kobayashi,
Jean-Martin Boulanger, Cheemun Lum, Gord Gubitz, Vasantha Padma, Jayanta Roy, Carlos S Kase, Jayme Kosior, Rohit Bhatia, Sarah Tymchuk,
Suresh Subramaniam, David ] Gladstone, Michael D Hill, Richard | Aviv, for the PREDICT/Sunnybrook ICH CTA study group

* In patients with hematoma expansion
» Positive predictive value 61%
» Negative predictive value 78%
» Specificity: 85%, Sensitivity: 51%

* Mortality and Outcome at 3 months
» Spot sign positive: 43% (median mRS 5)
» Spot sigh negative: 20% (median mRS 3)

Lancet Neurol . 2012 Apr;11(4):307-14. 19



) Hematoma Expansion (HE)
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2 =PFEMERIERE Acute BP Lowering

)

» EIBPL: early intensive blood pressure lowering,

* Avoiding peaks and large variability in SBP

* Initiating treatment within 2 hours of ICH onset and
reaching target within 1 hour can be beneficial (COR 2a)

» Acute lowering of SBP to a target of 140 mmHQg with
the goal of maintaining in the range of 130 to 150 mmHg
Is safe and may be reasonable for improving functional
outcomes. (COR 2Db)

 Acute lowering of SBP to <130mmHg is potentially
harmful (acute renal injury)



) Hemostasis and Coagulopathy #1148 B8 2 B M A9 EE %
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) B 12 O BR#E MBI (DOACS)

. %]LE’\daoigatran_E*—.FXaT[ﬂ%J’T*EH‘HE%E’J 25 ICHE S -
A AHidarucizumab&landexanet aIfaL/(LEE

dabigatranzk X FXailFH B pyin 5 FFH - @ 5 HERY(COR 2a,
LOE B-NR) *

o HRNEEURFXallFHHENBEEICH & - 4-F
PCCzlzUEHIPCC (aPCC)BEBILEN(COR 2b, LOE B-NR) -

+ ¥{/RdabigatrantHEAR B MICHERZ - FHEIAER

idarucizumabls - o] Z E{# HaPCCak PCCLXEﬁZ%IF |
(COR 2b, LOE C-LD) *




. %T K7D &ELW%(UFH)*EI?%E’J JEM4ICH B - Bk
%E% A& H(protamine)@ 5 19 - ol EF I A
1’E J(COR 2a, LOE C-LD) -

. %ﬁ%ﬁ/\%iﬁﬁ(mwmﬁF«%E’J 2 ICHEE - K
AR EEER o B0 8 Z 958 YFFH(COR 2b, LOE C-
LD) °




P HLIl/NHREEY) Aspirin

YR 1E = F0)

[EICHZZE - nl=Z BT

= /UlW(aspirin)}éF

(COR 2b, LOE C-LD) -

R IEESR
& JNB2 Z (desmopression) & 1

/]

- /MR B,

I\ EEY) R AR AVE =B
A S HF M/ R EE -

[
L

SMICHREE

'DHERI YR 121 ~BRFE(COR 2b, LOE C-LD) °

0 E S

TR B & 1£1C

H 55

I\ /ér 2 (5140 ol

El

/)N A

{TEI)¥£(COREZ, LOE B-R) -

—I:I

LA B R 225

REEHEE -

a2 XTI E
AT

MIET

{5

BY £

E =i

ANIEZE

X
X

\g/
S LAN

==

15

—_—
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} Combined with ICP monitor
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} Prognosis of ICH

* The chief cause of death is cerebral herniation, occurring mainly
during the first week and mostly in patients with initial GCS = 7.

* The Iin-hospital death rate increased for patients age = 65 y/o.
« Mortality rates vary widely, and depend on size and
location ,age, and medical condition, and etiology.

* QOverall, the 30-day mortality rate is = 44% for ICH, which is
similar to that for SAH (= 46%).

» Patients with lobar ICH tend to fare better than deep ICH.
Patients on anticoagulation fare worse than those who are not.
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}SAH

* Most cases of spontaneous SAH are due to aneurysmal
rupture 75-80%
* 30% of aSAHSs occur during sleep

* Arteriovenous malformation (AVM): 4-5%
« Vasculitis

« Cerebral artery dissection

« Coagulation disorder

* Dural sinus thrombosis

* Pretruncal nonaneurysmal SAH

* No cause can be determined: 14-22%

Brain Aneurysm
Cerebral Aneurysm
5L

Ruptured Brain Aneurysm
{Hemarrhagic strake)




} Aneurysmal SAH

Epidemiology

» prevalence: 1-5%

» 1% de novo

> 6th~7th decades

> F>M
Natural history: ~1% SAH/year with risk factors
Morphology

» Saccular > Fusiform > Dissection
Size

» 66%<5mm, 7%>10mm
Location

» <10% posterior circulation

41



} Risk Factors

« HTN

Smoking

* Chronic alcoholism

« Women

» Genetic syndromes

* Family hx

* Hx of cerebral aneurysms
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) Symptoms and Signs

« Sudden onset of severe H/A: 97%, (“the worst headache of my
life”)

* Vomiting

e Syncope

* Neck pain

* Focal cranial nerve deficits: third nerve palsy

e Seizures may occur in up to 20% of patients after SAH

« Hypertension

« Meningismus: positive Kernig sign or Brudzinski sign

* Ocular hemorrhage
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p Work up

« CT scan

« CT angiography (CTA): 98% sensitive and
100% specific for detecting aneurysms > 3
mm diameter

« Lumbar puncture: helpful to rule-out SAH If
CT negative.

* Magnetic resonance angiography (MRA) :
sensitivity: 87% and specificity: 92%

B
Aneurysm

Y. 5

 Cerebral angiogram: The gold standard B"asilajr ip



} Grading SAH

Table 4.1 Predictors of Outcome in Aneurysmal Subarachnoid

Hemorrhage
World Federation
of Neurosurgical
Grade  Hunt and Hess?' Societies (WFNS)32
1 Asymptomatic, mild head- Glasgow Coma Scale
ache, slight nuchal rigidity (GCS) score 15
2 Moderate to severe headache, @ GCS 13-14, no motor

nuchal rigidity, no neurologic deficit
deficit other than cranial

nerve palsy

3 Drowsiness/confusion, mild GCS 13-14, motor
focal neurologic deficit deficit

4 Stupor, moderate-severe GCS 7-12
hemiparesis

5 Coma, decerebrate posturing GCS 3-6




} Vasospasm (AKA cerebrovascular vasospasm)

* never before D3 post-SAH, peak incidence 6—-8 days post-SAH,
rarely starts after D17. Main time of risk: 3—14 days post-SAH

Table 86.1 Correlation of DIND with Hunt and Hess grade

Hunt and Hess grade

% DIND (clinical vasospasm)

22%
33%
52%
53%
14%
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Fisher scale Modified Fisher scale

Gradel: Gradell: Gradel: Gradell:
no subarachnoid blood diffuse deposition or no or min subarachnoid Min subarachnoid
vertical layers <1 mm Blood, no IVH Blood with IVH

Grade lll: GradelV: Gradellll: GradelV:
localized clot or any thickness with IC Diffuse or focal, thick Diffuse or focal, thick
vertical layers >1 mm and/or IVH Subarachnoid blood, no IV Subarachnoid blood with |

*risk of symptomatic vasospasm *risk of symptomatic vasospasm



p Complications of SAH @

» Re-bleeding BB H 1, 3-4%(24/\IF5A), L MEFX1.5%,
15—-20% within 2 weeks

» Hydrocephalus 7J<H“<

- Vasospasm k=& Delayed cerebral ischemia (DCI),
Delayed ischemic neurologic deficit (DIND)

» Seizures EH

 DVT and pulmonary embolism

* Hyponatremia with Hypovolemia

* Neurogenic stress cardiomyopathy

* Neurogenic pulmonary edema




p Medical management

ANES
balE!

2 bed rest and BP control, {BAAE

L

o0 (LV 1l grade B)

Anti-fibrinolytic therapy ( ransamine)

» EREHRIRHE - MR TSP 4

=]
5 E
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FE/\LL——vTJE’JF/\ (LOE II, grade A)=>1B{EH72hrsi -
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p Treatment: Surgical Clipping

 Wrapping or coating

Temporary clip

Perforating
branch

Aneurysm clipped
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p Treatment: Endovascular coiling
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« Simple coiling
« Balloon remodellng coiling
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} Prognosis of SAH
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Thanks for your attention~

chuntoo@gmail.com



