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SAH and Vasospasm:
Emerging Therapies
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SAH: subarachnoid hemorrhage
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Nguyénnhan XHDN khongdoc h Blrh €h

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

Vi ph3nh -8%ch. 80
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Saccular (berry) aneurysm oer SO
- most common type of € ,
intracranial aneurysm carosd

anery

- Robbins and Cotran Pathologic Basis of Disease
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HTN
Heavy alcohol use

Smoking
Sympathomimetic drugs (cocaine)

Previous ruptured aneurysm

Congenital
— PCKD
— Ehlers Danlos type IV
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(Sentinel Headache)
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Polmear A: Sentinel Headaches in Aneurysmal SAH: What is the True Incidence? A Systematic
Review. Cephalgia2003
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N"u t*m thdy SAH: Cathete
MR/CT angio
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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
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(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
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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%
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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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decision-making?
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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 ey N PR SIS .
» 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
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(perimesencephalig

Venous hemorrhage
Younger
Non-hypertensive
Better grade

More 1in males

Prognosis good

Re-bleeding 1s rare
Delayed i1schemic
deficit very few
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2.G1 Mlma(analgesia): tac d y nngg lsva tac
nhancot hL Yy opgl @ a@ogaygiat £ rHa
thoang quavat £ mguy c 1¢ h Yynau

3.Ant h (sedation): v Obhenzodiazepinetac
d y nngg Is miazolam (c d3tn h tranh L 8 n h
giat h kinhsail <) h
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4.Theoddit h kKinhmYgi Y
5.Theodbic hicthm 3} xcu dith top
6.Theo ddi h u y dptL X 3 boa oxygen
7.Bnhén mé: L | n Xkhi g u » th h rhay
8.Phongn g 1 cay b X nkimh: phenytoin

9.C h = mag bodn

10.Nimodipine 60mg mY 4 g i tddng 21 ngay




n § ngm Hunt-Hess

l.n8nh gi 8 LX nling Hunt an
2.ABC
3.B1 Qc 2 dtsn | lu n«o thdt,

(le, 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
tr Kng

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



Ch L nh EVD(exter

1.Grade HH cao(lV, V),H grade, Fisher group 3

SAH, I VH ni ng v hydr oc:e
ti1 "n tri n xdu
2Hydrocephal us cdp v Qi |
ttng I CH cha L " nh 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 detec HL|F A H

Diftuse SAH, no un,a|iEEd clot > 3 mm thick or vertical layers > | mm thick

Localized clot > 5 x 3 mm in subarachnold space, or > 1mm in vertical thickness

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

It Is 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 dés group, from Col u
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 0O to 4, and the higher grade is the higher risk of
developing delayed cerebral ischemia (DCl)




Modified Fisher’s Grade




EVD(external ventricular drain )

o

1.EVD ¢c- th g1t %p Li ' u tr

Placing an EVD provides twofold benelits

(1) L § ntig cay L dCP

)L T tuwdBh]LNT/lamg i ynnh 4p/ omcXs K

(3) Tr 1 OOEVDgayg 1 Y@PL Xt g vagaytaic hy y
mau? Tuy nhién tranh g i yLnXnt g X t

(4)Tr 1 shnagblH 1,2, 3 n h ‘co EVD? goodgrade (HH 1, /1)
khong L / EVD



External Ventricular Drain
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Tt ndapl omXs$o sau v iphinh mH ¢ Ho
1. Maud 1 @ih <n

2. T ymau trong nhu mo

3. Hydrocephalusc d Ipay

4. Mdt d i 'haamH crhau

5.Phuquanht Ztnh 1 1nn"ga h Mau X ) KA




1.Bn |7 my, HH nl ng (I V, V),
Lo | CP v LTt "u tr~ | CP 1
22Ttng th'!ng kh?2 nhit | ma n |
(mannitol 25-1 0 0gm/ mYi 4 gi Y)
3.] CP kh8ng tr~ do htu xd!

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




IVH

1.1 VH thlYng k"t hap hyroc
obstructive hydrocephal u
nystagmus dKc do hi <u nn
th™ v™ n«o '

220 VAN o B o N o = h a

3.l VH y"u t =

effect v° ph?»¥%n n«o goOy t
4, So hi <n diI < | VH | © y"u
htcu xXxdu cho ¢y | CH v S A
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1.Tr 1 6o p hxacl = ih 't ww’id dH nlg h Mi

0 h lay tri L Yanag | otcl €au n&o(cerebral

perfusion pressure-CPP)trong khi tranh t £ mua

nayt h dipa h u y apt

2.CPP = MAP- ICP

3.N" bnt A tadmh = h HA<150 HATT: Nicardipine,
labetolole . .

AN" bnr diowyh hnlkcadCPval 2 €RP 60-70
mmHg
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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 b-ng nl Qc)

Geometrically complex with incorporation of branch
artery (H®nh th’ hKc phnc tHp vVvQi

— Parually thrombosed
— Giant

Inability to navigate delivery system ( Kh*ng L"

Patients preference




Coiling preferred

 In elderly
« In poor-grade
- Aneurysms of basilar artery
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ni Qu tr ch  ng ti°u s
(Antifibrinolytic therapy for aneurysmal subarachnoid haemorrhpage



Antifibrinolytic  therapy?

ADungl g i ynguy c tai c h ynau.
A Tranexamic acid trong 72 g i LYS.u
A Taic h ynau 2.4 % so v Q1i0.8 %.

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



Antifibrinolytic therapy foraneurysmasubarachnoid
haemorrhagéReview)
Copyright © 2008 The Cochrane Collaboration.

Published bylohnWiley& Sons, Ltd

A 3nghienc 1041 BN

F khongco b uncgh . ickyl ciltihid h dx blu
(death, vegetative state or severe disability)

Fgi [hguyc Haix u B y J]t

-t £ mguy ¢ m h mAu nio

- khong g 1 [hydrocephalus
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ComY gvasospasm)

Ischemia

A PN
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Co mHCcCAh

xThl Yng

gl p bi"n chnng

- 3-5 ngay sau SAH

- Kh Mi
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D4t nuhS€ n

Lo8n 7006 nh Y nh
c hnre@30%In r " n
tri <u chnng

-10-20% L Xt quao t " n ph

aneurysm rupture

biocood clot



Vasospasm
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Vasospasnb ~ rsinh

xC- th° nhi  u y"u t= nhlrm
-S0 hi <n di<n cyc m8S8u L:
-Phnc hap trong m8Su( Hb,
products)
- GOYy ra phnc h-& mtrig oxicel o t
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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: gl «n mHch Vv~



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 t 8¢ dyng co mHC h,
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Vasospam
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ni Quchumnc
(standard therapy)

1.Ph, ng ngta t8i ch)yy m8u: b
n Xi 24s48gi Y
2. Cho phép HA Ién200mmHg
3. Tranh
- hypovolemia
- hypotension
- anemia
- fever
-ttng | CP
4. Nimodipine 60mg mAYgii Y u
ch©u Au nhlng kht?
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Standard therapy

Nimodipine

-T8c dyng lu th" kht'ng
-C- th qua vi tuSn how
-NiI cardi pin gl )Ym CcCO mMHC
hléng do htu( Hal ey 199:
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NJu co mUYch c-

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

A 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.



