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Ca lam sang

Bn nam 67 tudi nhap vién vi dau dau

Bénh su

Cach nhap vién BVCR 4 ngay luc khoang 8 gic sang, bénh
nhan dang di trong nha dot ngot bi dau dau nhiéu, dau
khap dau, khong chong mat, kém budn 6i. BEnh nhan di
khéng ndi phai ddng vin tay vao tudng, ngudi nha lai dd va
diu bénh nhan nam Ién giudng va sau do dua bénh nhan
dén cap cdu BV Hoan My Soc Trang. Bénh nhan diéu tri tai
day 4 ngay va dugc chup CT scanner dau, dugc chan doan
XHDN chuyén BVCR.




Ngay thu hai sau nhap vién BVCR tri giac bn xau dan, ngu
nhiéu, it ti€p xuc. BN xuat hién yéu 2 ngudi bén (P).
Bénh nhan dudc phat hién THA cach 3 nam di€u tri
thudng xuyéen vdi Amlodipin 5mg / ngay, HA dao dong tu
120 — 150mmHgqg.

BéEnh nhan bi nhoi mau nao cach 1 nam, bi té yéu 12
ngudi bén (P) sau mot thai gian phuc hoi hoan toan.

Hut thudc la khoang 40 nam, khoang 2 goi / ngay
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Chan doan

Xuat huyét khoang du@i nhén (Hunt va Hess do 3), bién
chi’ng co mach nao ban cau (T) / Tang huyét ap — Nhoi
mau nao cu.



SAH: subarachnoid hemorrhage
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Nguyén nhan XHDN khong do chan thwong

Aneuryvsmal Rupture : 80-859%

Non aneuryvsmal perimesencephalic
haemorrhage : 109%

Arteriovenous Malformation/ Fistula
Intracranial vessel dissection
Venous Sinus thrombosis

Vasculius

Coagulopathy

Drug abuse/ Cocaine use
Hypertensive crisis

V& phinh mach: 80-85%



Phinh mach
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Yéu to nguy co

HTN
Heavy alcohol use

Smoking
Sympathomimetic drugs (cocaine)

Previous ruptured aneurysm

Congenital
— PCKD
— Ehlers Danlos type IV




Chan doan

1. Pau dau khdi phat dot ngot cach 1-2 tuan(74%)
2. Non 6i(77%)

3. Giam y thu'c(53%)

4. Cing gay(35%)

5. Dau than kinh khu trd(15%)

6. Can dong kinh(7%)



Chan doan XHDN

® Hau hét aneurysms khong coé triéu chirng
" ....cho t&i khi vor gay XHDN
= Pau dau nhiéu
= Thay doi y thirc
® Triéu chirng aneurysm
= Liét day Il
= Triéu chirng khdi choang ché
= Rdi loan thi trwong



Chan doan XHDN

EUGE
* Thwong xuyén (85%)
" Nang, dot ngot hay khac thuwong
= Tuy nhién biéu hién “kinh dién” —
khong gia tri
= “Worst headache of life”

= “Sudden onset severe headache”
= “Different from other headaches”



Chan doan XHDN

“Dau déu canh gici”
(Sentinel Headache)

e Biéu hién “nhé” trwéc khi ve
o “dirliéu” cu
— Trén 50%
— Rat it nghién ctru
e Y van gan day
— Tan suat thap hon - 5 dén 10%
e Thach thirc trong chan doan nhiéu hon

Polmear A: Sentinel Headaches in Aneurysmal SAH: What is the True Incidence? A Systematic
Review. Cephalgia 2003



Thwong chan doan nham bé sot SAH

1. Bo sot vi dau dau nang, dot ngot khong hién dién 25% BN
2. Mot trong muGi dau dau dot ngot nguyén nhan la SAH
3. B s6t 20-50% BN biéu hién lan dau



Neéu trén 7 ngay sau dau dau?

m Ca CT scanning hay Lumbar Puncture sé giup
chan doan trong vong 7 ngay
— Sau 24 gi® d6 nhay ctia CT va LP bat dau gidm
— Sau 7 ngay CT hay LP khong tn cay

m CT Angiogram hay MR Angiogram van con
quan trong v&i tien sir dau dau sau 7 ngay
— Aneurysms van con c6 thé diéu tri



Tam soat Cerebral Aneurysms

m Can nho:

— trén 5% dan so co thé co cerebral aneurysm

— Phan Ion khong bao gio co trieu churng
m Tién st gia dinh cé aneurysms, nguy co 10%
m Guidelines hién nay:

— CT Angiogram hay MR Angiogram néu co 2 hay nhiéu
hon lien quan biét co cerebral aneurysm
— Can than néu co tién st polycystic kidney disease



Tam soat
e Tai sao?
— Du hau xau khi vo
— Nguy cc phau thuat thap cho nonruptured
e (5% bénh tat, 2% tu vong)

— Chi dinh phau thuat cho asymptomatic aneurysms
van con chua ro (critical size)

o AI?
— Gia dinh co 2 hay nhiéu hon thanh vién bi anh
hudng



Tam soat

e Khi nao?
— Tam soat tudi tur 35-65
— Lap lai tam soat tu’ 6 thang dén 5 nam

e Bang cach nao?
— MRA dudc dung rong rai
— Kich thuéc 3-5 mm khan cap



A\ N\

Can lam sang

CT va DNT néu CT am tinh

Néu tim thay SAH: Catheter cerebral angio hay
MR/CT angio
CT scan phat hién 93-98% SAH



SAH r&nh lién ban cau va bé day va trong ndo that 4 , ddn siing thai
ducng nao that bén: hydrocephalus



Aneurysm dinhf
dm nén

Computed tomography angiogram showing a large,
white, contrastenhancing massmeasuring 2.5cm in
diameter (blue arrow), which is centraland compressing
the upper brainstem anteriorly and the floor of the third
ventricle inferiorly, consistent with an aneurysm of the tip of
the basilar artery




Hydrocephalus IVH and ICH

Dilated
3rd
ventricle

Dilated
temporal
horms




Cam bay ciia CT
(Pitfalls in CT diagnosis)

Loss of sensitivity with increasing ume between onset of headache and
scanning

False negative resules in cases of small-volume bleeding ( specerum bias)

[nterpretation factors (¢.g., variauons in expertise of physician reading the
scan)

Techmical factors (e.g., vanations in thickness of slices taken at the base of
the brain, motion artifact)

False negative results for blood with a hematocrit of less than 30 percent




Dich nao tuy

Duong tinh

1.100% trong 12giG 72- 2 tuan
2.>70% sau 3 tuan
3.40% sau 4 tuan



Supernatant xanthochromia




Pitfalls in LP Diagnosis

Failure to perform lumbar puncture in patients with negative, equivocal, or
suboptimal results on computed tomography

Failure to recognize that xanthochromia may be absent very early (<12
hours after hemorrhage) and very late (>2 weeks after hemorrhage)

Failure to realize that visual inspection for the presence of xanthochromia
15 less sensitive than spectrophotometry

Failure to distingwish properly between “traumatic tap” and true subarach-
noid hemorrhage




Importance of correct diagnosis !

* A disease of high morbidity and mortality

* Good grade patients are usually
misdiagnosed

» Misdiagnosis ranges 25-50%




Cac budc chdn doan
Patient with SAH is admitted to ICU and

it is determined that angiography is
needed. CTA is performed,

Is the CTA positive tor a source of SAH?
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CT Angiogram




3D Rotational angiogram




CT Angiogram(CTA)

Demonstrate aneurysms as smallas 2to 3

mm

« Useful for surgical planning

« A screening tool in populations at high risk

» Sensitivity 95 — 97%




MRA
(Magnetic Resonance Angiography)

» Takes 2to 1 hour

» Detects aneurysms >3 to

5 mm \ /. cavernou:
.‘.’ ar ¢ caroria
S . mayys N SR RIS
» MRI detects thrombosed ,/ N,
aneurysms ' /

» Screening modality




DSA

Digital Subtraction Angiography (DSA)
“gold standard™
Mortality -<0.1%

Total neurological morbidity - 1%

Permanent neurological morbidity -0.5%.










DSA am tinh

e 15 to 20%

— 65 % are prepontine or perimesencephalic
« Causes

— Vasospasm

— Hypoperfusion

— Poor angiographic technique

— Thrombosis
« Repeat angiography

— Undetected aneurysms found in an additional
2—5% of cases at 24 weeks




Xuat huyét quanh trung n&o
(perimesencephalic)

Venous hemorrhage
Younger
Non-hypertensive
Better grade

More 1in males

Prognosis good

Re-bleeding 1s rare
Delayed i1schemic
deficit very few




Duw hau SAH

1.Du hau xau

2.Tu vong 50% sau SAH

3.Tan phé nang 15%

4.Chi 20-35% bn hoi phuc trung binh dén tot



Diéu tri dau tién

1.Nghi ngai tuyét doi, dau cao 30 do

2.Giam dau(analgesia): tac dung ngan va tac
nhan co thé dao ngudc(dau gay gia tang HA
thoang qua va tang nguy cd chay mau

3. An than(sedation): vdi benzodiazepine tac
dung ngan: miazolam (can than tranh danh
gia than kinh sai Iéch)



=

1eu tri

Diéu tri dau tién

4. Theo ddi than kinh moi gi¢

5.Theo doi chat ché nudc xuat nhap

6. Theo doi huyét ap, do bao hoa oxygen
7.Bn hon mé: dat ndi khi quan, thé may
8.Phong ngua can dong kinh: phenytoin
9.Chong tao bon i

10.Nimodipine 60mg moi 4 gic trong 21 ngay




Danh gia Hunt-Hess

1.Danh gia d6 nang Hunt and Hess [HH] grade nang

2.ABC
3.Budc 2 dan luu nao that, bao dam dat dung vi tri
(ie, draining the hemorrhagic cerebrospinal fluid [CSF] adequately when

the drain is kept open, and maintaining good waveforms when the drain
Is clamped)

4. Sau ABC, external ventricular drain (EVD) la quan
igelgle

(lifesaving, important early step for managing the patients with high-
grade acute SAH with poor mental status and IVH)



Chi dinh EVD(external ventricular drain )

1.Grade HH cao(1V, V),H grade, Fisher group 3
SAH, IVH nang va hydrocephalus cap, y thic
tién trién xau

2. Hydrocephalus cap vdi IVH va triéu ching
tang ICH chi dinh EVD



Hunt and Hess Grade for SAH

Category ~ Criteri

Gradel  Asymplomalic, o mid headache and sight nuchal igidiy

Grasell  Moderale to severe headache, nuchal iy no neurologic defctother fhan cranial nerve palsy

Gradell  Drowsiness, contusion, or mild focal defict

Grade V' Deep coma, deceretrate rigity morbund appearance




World Federation of Neurosurgical Societies Scale
for SAH

GCS 15 without focal deficit

GCS ‘3-‘4 with {ncal de{ir:it

GCS 712 wﬂh wﬂhﬂut fﬂca| dEhm

GCS 3-b with or without focal deficit




Fisher Scale of SAH

CTfinding description

No delel:t.abha S H

Difuse .HH ||"| d||hrﬂdu,|nt‘* mm thick or vertical layers > | mm thick

Localized r:.|-c|1 > 5 X Ei mm in subarachnoid space, or > | mm in vertical thickness

|r1|dpd|w II...lI',HId|”l intraventricular hemoreh a08 W ith either absent or minimal SAH

It [s important to understand that the Fisher scale actually did report

some incidence of vaso-spasm in groups 1, 2, and 4. The group 3 had
the highest incidence of vasospasm, but other groups also had
vasospasms, just much lower in frequency.




‘W Fisher’s Grade




Claassen et al’s group, from Columbia University, proposed another
grading system: the modified Fisher scale (mFS)

CT finding description IVH Modified Fisher Scale

Diffuse thick SAH Present
Absent

| ocalized thick SAH Present
Absent

Diffuse thin SAH Present
Absent

| ocalized thin SAH Present
Absent

Present

Absent

the scale goes from 0 to 4, and the higher grade is the higher risk of
developing delayed cerebral ischemia (DCI)




Modified Fisher’s Grade




EVD(external ventricular drain )

1.EVD cd thé gilp diéu tri huyét ap va CPP sau SAH

Placing an EVD provides twofold benefits:

(1) dang tin cay do ICP

(2)diéu tri dan luu DNT lam giam nhe ap luc noi so

(3) Truoc dédy EVD gay giam ICP dot ngot va gay tai chay
mau? Tuy nhién tranh giam dot ngot.

(4)Truong hop HH 1,2, 3 nhe co EVD? good-grade (HH 1, 1)
khong dat EVD



External Ventricular Drain







Piéu tri ting ap lwe noi so

Tang ap luc noi so sau vo phinh mach do
1. Mau dudi nhén

2. Tu mau trong nhu mo6

3. Hydrocephalus cap hay

4. Mat tu diéu hoa mach mau

5. Phu quanh ton thuong néu nhdi mau xay ra



Piéu tri ting ap lwe noi so

1.Bn I md, HH nang(IV,V), ventriculostomy khan
do ICP va diéu tri ICP ngan ngua thiéu mau nao

2. Tang thong khi nhe, mannitol va an than
(mannitol 25-100gm/ moi 4 giG)

3.ICP khang tri du hau xau

ICP value out of the normal
range (0 to 20 mm Hg)




W N

IVH

. IVH thuong két hdp hyrocephalus cap (acute

obstructive hydrocephalus): roi loan y thurc,
nystagmus doc do hiéu Ung khoi ton thuong doi
thi va nao gitra.

. IVH phoi hgp ICP tang
. IVH yéu t6 nguy co doc lap gay co mach. Mass

effect va phu nao gay thoat vi nao va tir vong

. Su hién dién IVH la yéu to nguy cd quan trong du

hau xau cho ca ICH va SAH



Piéu tri huyét ap

1. Trudc tién phai xac dinh diéu tri vé di dang doi hoi
phai duy tri dung ap luc tudi mau nao(cerebral
perfusion pressure-CPP) trong khi tranh tang qua
hay thap qua huyét ap

2.CPP = MAP - ICP

3.NEu bn tinh tao ha thap HA<150 HATT: Nicardipine,

labetolol.....
4.N€éu bn rdi loan y thic, do ICP va dich CPP 60-70

mmHg




Nhirng van dé trong vé aneurysm

Rebleeding Selzures

Vasospasm Pulmonary

=

complications

Hydrocephalus

Cardiac
complications

Hyponatremia




T&i xuat huyeét

< Tai hai nhat va tan phe
< Ti lé tu vong 70-90%
<+ Phong ngua tai xuat huyét la can thi€p sém



T&i xuat huyeét

24 giC dau: 4-6%

<*M0i ngay trong 2 tuan 1-2%(tich luy: 20%)
«»50% tai chay mau trong 6 thang

<*3% mOi nam sau do



Phau thuit va can thiép néi mach

Coiling or Clipping

e For patients with ruptured aneurysms
judged to be technically amenable to both
endovascular coiling and neurosurgical
clipping, endovascular coiling should be

considered

Surgical vs Endovascular Treatment

A

CONFUSION







Clipping Treatment for Cerebral Aneurysm

Surgical Clip
Ruptured Aneurysm




Clipping preferred

 Patients presenting with large ICH and MCA
aneurysm
 Aneurysm characteristics
Wide neck
— Blebs (Bong bong nudc)

Geometrically complex with incorporation of branch
artery  (Hinh thé hoc phuc tap véi hgp nhat cia ddng mach)

— Parually thrombosed
— Giant

» Inability to navigate delivery system (Khong dén dugc)

 Patients preference




Coiling preferred

 In elderly
« In poor-grade
- Aneurysms of basilar artery




Thoi gian phau thuét

1.Dinh nghia:

m Som trong 72 gio

m Tré thwe hién sau 3 ngay.

2. Chi dinh:
a. som, tirc khac khuyén cédo grade tot dén
trung blnh(Hunt and Hess I-lll) it nguy co’ tal

xuat huyeét.
b. grade xau (Grade 1V-V), phau thuat som
khuyén cao khi hién dien:

- Hematoma

- Hydrocephalus



Phau thuat cé thé tri hoan khi hién dién:
- Ischemia hay infarction
- Angiographic vasospasm nang
- XHDN lan toa(Fisher Grade llI)
aneurysm phuwc tap tréen angiography.
c. Diém cat tudi phau thuat sém khéng
khuyén cao khi khong co suy cac co
quan(cho ngwo' Ion tuoi)



Piéu tri chong tiéu s¢i huyét trong XHDN
(Antifibrinolytic therapy for aneurysmal subarachnoid haemorrhage )



Antifibrinolytic therapy?

e Dung dé gidm nguy cg tai chay mau.
e Tranexamic acid trong 72 gic dau.
e Tai chay mau 2.4 % so vdi 10.8 %.

Hillman J et al. J Neurosurg 2002; 97: 771



Antifibrinolytic therapy for aneurysmal subarachnoid
haemorrhage (Review)
Copyright © 2008 The Cochrane Collaboration.

Published by JohnWiley & Sons, Ltd.

m 3 nghien ctru 1041 BN

% khéng c6 bang chirng ich Igi cai thién dw hau xau
(death, vegetative state or severe disability)

% gidm nguy co tai xuat huyét

#tang nguy co’ nhdi mau n&o

= khong giam hydrocephalus



KET LUAN

m Diéu tri khdng cai thién du hau 1am
sang, tang nguy co nhoi mau nao

m D liéu khong cung cap diéu tri
thwong quy chong tieu soi huyét



Co mach(vasospasm)

Ischemia

< Thi€u mau ndo tré (delayed
iIschemic neurologic deficit)
<+Khdai phat 3 ngay

<Dinh 6-8 ngay

<+Khoi trong 3 tuan




Co mach )

<+ Thuong gap bién chi'ng sau phau thuat
- 3-5 ngay sau SAH
- Khoi bénh 2-4 tuan
- Chan doan hinh anh 70%
- Triéu chung rd rang 20-30% bn
- 50% bn triéu chi'ng ti€én trien nhoi mau
- 10-20% dot quy tan phé hay t vong

aneurysm rupture

biocood clot




Vasospasm

< lam sang:.
- khai phat thiéu hut khu trd mdi
- hydrocephalus khong giai thich
- tai xuat huyét
- Khong giai thich tang MAP(bu tru



Vasospasm bénh sinh

* CO thé nhiéu yéu té nhung bao gém

- SU hién dién cuc mau dong

- Phirc hop trong mau(Hb, bilirubin, oxidation
products)

- Gay ra phuc hgp (endothelin-1, nitric oxide)



Sinh Iy bénh
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Nitric oxide

NO is a potent vasodilator

NO activates guanylyl cyclase to activate
cGMP-dependent protein kinases

Dephosphorylation of myosin, activation of K*
channels and closure of voltage-dependent
Ca?* channels = smooth muscle relaxation

Low levels in SAH — free Hb mops up NO

NO: gian mach va giam trong SAH



Nitric Oxide

* SAH inhibition of NO synthase

* ADMA, endogenous inhibitor of eNOS, high
with vasospasm

* NO may reverse vasocontrictor ET-1 effects




Endothelin-1

ET-1 cleaved by endothelin converting enzyme
to active form

Potent vasoconstrictor (ET, ) via G-protein
secondary messenger

ET-1 produced by endothelial cells by
ischemia, high in SAH

Lower levels in absence of vasospasm

Endothelin-1 tac dung co mach, tang trong SAH



Yéu to nguy co giy co mach

m SO lwong mau & khoang dudi nhén Ion
® Lam sang nang

m N

m Tré tudi

m Hut thudc 13



m Twong vng 15-20% bénh nhan co mach
né'}o co trieu chirng dw hau xau mac du
diéu tri tich cwc:

m = tir vong 7-10%

m = tan phé nang 7-10%



Vasospam

Muc tiéu diéu tri

< Giam de doa ton thucng thiéu mau
- Kiém soat ICP
- Giam toc do bién duGng G nao
- Cai thién CBF



Diceu tri chuan muc

(standard therapy)

1. Phong ngua tai chay mau: bao dam an toan aneurysm
noi so 24-48 gic
2. Cho phép HA len 200mmHg
3. Tranh
- hypovolemia
- hypotension
- anemia
- fever
- tang ICP )
4. Nimodipine 60mg mdi 4 giG uong trong 21 ngay (IV ¢
chau Au nhung khong khac biét hiéu qua)



Piéu tri vasospasm

1.Nguyén nhan tu vong va bénh tat sau SAH

2.Diéu tri Uc ché kénh calcium: nimodipine: cai
thién du’ hau, co Ié qua phong ngura ton thuong
thi€u mau

3. Nimodipine cé thé gay hypotension trong mot
sO bn, lam thi€u mau nao sau co mach xau han



Standard therapy

Nimodipine:.

- Tac dung uu thé khong qua giam co mach
- CA thé qua vi tuan hoan, bao vé than kinh
- Nicardipin giam co mach nhung khong anh
hudng du hau(Haley 1993)



m Mot vai bang chirng lay cuc mau dong qua bom
rt-PA vao cac bé cd thé gidam nguy co co mach

® Thwc hién sau clipping aneurysm.

= Thrombolytic therapy ve ly thuyet c6 lién hé nguy
co xuat huyét noi so, mac du két qua so bo thuan
loi, can xac dinh sw an toan va hiéu qua cla diéu
tri nay

m Bom chat Chong oxy-hog, khang viem vao bé noi
SO chwa co hieu qua chéc chan



Néu co mach co tri¢u chung

® most authors advocate the use of
hypertensive, hypervolemic, and
hemodilutional (HHH) therapy.

m While the efficacy of HHH therapy still is
subject to debate, a number of studies
have demonstrated improved cerebral
blood flow and resolution of the ischemic
effects of vasospasm.



Triple H Therapy

* Hypervolemia/ Hemodilution/ Hypertension

Clinical Vasospasm After Subarachnoid
Hemorrhage: Response to Hypervolemic
Hemodilution and Arterial Hypertension

Issam A. Awad,. L. Philip Carter, Robert F. Spetzler,
Marjorie Medina, and Fred W. Williams Jr.

Stroke Vo! I8, No 2, March-April 1987




Triple H Therapy

* Hypervolemia/ Hemodilution/ Hypertension

* At first sign of clinical vasospasm:

— Hypervolemic hemodilution goal hematocrit 33-38%
— CVP 10-12 mmHg (PAWP 15-18 mmHg)
— SBP 160-200 mmHg in clipped aneurysms

* Cohort compared to literature standards




Triple H Therapy

* Side effects:
— Pulmonary edema
— Cardiac arrythmia

— Increased risk in elderly patients with poor cardiac
reserve




Triple H Therapy

Effect of Hypervolemic Therapy on Cerebral Blood Flow
After Subarachnoid Hemorrhage

A Randomized Controlled Trial

Laura Lenmhan, MD; Stephan A Maver, MD; Mathew E. Fink, MD; Avis Beckford, RN:
Mvunghee C. Paik, PhD: Haiving Zhang, PhD: Ya-Chi Wu, MA: Louise M. Klebanoff, MD;
Eric C. Raps, MD¥; Robent A. Solomon, MD

Stroke February 2000

* 1 randomized trial of patients to Hypervolemia
versus normovolemia post clipping

* No effect on CBF or vasospasm




Triple H Therapy

Circulatory volume expansion therapy for aneurysmal
subarachnoid haemorrhage (Review)

* Cochrane review in 2004 confirmed as no solid
evidence for volume expansion




Khuyén cao vé dieu tri co mach mau nao.
AHA-09

1. Nimodipine uéng dudc chi dinh nham lam
giam tién lugng phuc hoi kem lién quan
XHDN do v& tui phinh (Class I, Level A).

2. Bat dau sém viéc diéu tri co mach mau nao
trén bénh nhan va tui phinh, duy tri thé
tich tuan hoan va tranh lam giam thé tich
(Class IIa, Level B)



Khuyén cao vé dieu tri co mach mau nao.
AHA-09

3. Diéu tri hdp Iy co mach mau nao co triéu
chirng la tang thé tich ndi mach, tang huyét
ap, pha loang mau (triple-H therapy:
hypervolemia/ hypertension /hemodynamic)
(Class IIa, Level B)

4, Chon lua khac, diéu tri gian mach trong long
dong mach chon loc va/ hay tao hinh mach
mau nao co thé phu hgp sau khi, dong thdi,
hay thay thé triple- H, tuy thuoc tinh huong
lam sang (Class IIb, Level B)




Selzure

Early 69 to 18%
Delayed seizures 39 to 7%
Risk factors
MCA ancurysm
Thickness of SAH
ICH
Rebleeding
Infarction
Poor neurological grade
History of hypertension
Prophylactic anticonvulsants in the immmediate
posthemorrhagic period
Routine long-term use of anticonvulsants is not
recommended




Selzure

Managing Seizure Activity

e Seizures are uncommon at the onset of
aneurysmal rupture.

* The quivering, jerking, and extensor posturing
that often accompany loss of consciousness with
SAH are probably related to

» the sharp rise in ICP or, perhaps,
» acute generalized vasospasm rather than seizure.

e Use of anti-seizure drugs is controvercial.

However, phenytoin is often given as prophylactic
therapy since a seizure may promote rebleeding.




hydrocephalus

« Acute hydrocephalus occurs in 15% to 87%
With IVH - 351065 %
-~ managed by external ventricular drainage (EVD)

* Chronic shunt-dependent hydrocephalus occurs in
8.9% to 48%
Chronic hydrocepalus in 50% of pts with Ac. HCP
— Treated with ventricular shunt placement







Bién chirng tim mach

Hypertension treated requiring ECG Changes

IV medication (27%) « ST segment alterations (15%—
Hypotension requiring pressors 67%)

(18%) T-wave changes (12%-92%)
Life-threatening arrhythmia Prominent U waves (4%-52%)
(8%)

Myocardial ischemia (6%)

QT prolongation (1 1%-66%)
Conduction abnormalities
Successful resuscitation from (7.5%)
-ardiac amrest (4% . ‘
cardiac amest (4%) Sinus bradycardia (16%)
Troponin I elevation (20%-
()8(/'5 )
Regional wall motion
abnormalities (26%)

Sinus tachycardia (8.5%)




Choéang tim do than kinh
(neurogenic stunned myocardium)

Most severe form of cardiac injury
Transient lactic acidosis
Cardiogenic shock

Pulmonary edema

Widespread T-wave inversions

Prolonged QT interval
Reversible left ventricular wall motion
abnormalities




Hyponatremia

10% to 309

Associated with onset of vasospasm

Cerebral salt wasting

Risk factors
Poor clinical grade
ACOMA ancurysm
Hydrocephalus,

Treatment
Aggressive volume resuscitation
3% saline

Fludrocortisones




Bién chirng phoi

* Chest Infection

‘v ‘
" -
* Neurogenic i *

pulmonary edema
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