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* Subarachnoid Hemorrhage
(SAH)




Stroke in Women
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Ischemic Stroke

InterSECT

* <75yo0: Women have lower incidence
* >75y0: Women have higher incidence
* Bimodal increased risk:

Advance Stroke Care in Women:
tional Conversation

* <30yo
* >80yo
* Higher mortality rate
M Riskfactors . § ORIGINAL RESEARGH
* Higher hypertension and A-fib rates Women With Large Vessel Occlusion Acute
* Pregnancy/Post-partum Ischemic Stroke Are Less Likely to Be

* OCP/HRT/Fertility Tx Routed to Comprehensive Stroke Centers
. Challenﬁes with routing to e S S T St
comprenhensive stroke centers

Review |
Hemorrhagic Stroke stckaand b & 3
‘women: risk factors and clinical features
* Women have higherrisk of ICHand * CAAmore common in women
aSAH, higher rate of unruptured « Increased risk in 3" trimester and
aneurysms. early post-partum
B B * Eclampsia/Pre-eclampsia contribute to
. Menopausa_ldecllne in estrogen risk
could contribute to aneurysm < AVM
formation W th higher bl )
* HRT associated with decreased risk ICH ra?e";e" with higher bleed and re-bleed

+ Early menopause increases risk of aSAH
Y P * ***Pregnancy
* 65% aSAH are women
N + Same treatment as non-pregnancy,
* More likely to have ICA aneurysm prioritize maternal safety

+ A-comm aneurysms tend to be larger in
women




Cerebral Venous Sinus
Thrombosis vt R O

Analysis of the VENOST Study
* Risk factors:
* Pregnancy (5x increased risk), puerperium (6-8wk post partum, 60x
increased risk), OCP, infection, inflammatory disease, thrombophilia
* 60% of women with CVST 20-35yo
* Pregnancy, OCP, post-partum more likely to have acute onset
* More likely to present with headache, seizure
* More likely to be associated with IPH
+ If CVST detected in absence of hormonal risk factors, malignancy should
be investigated
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STROKE

* HEMORRHAGIC

AAASAGIDEINE

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

A Guideline From the American Heart
Association/ American Stroke Association

Reviewed for A A of Congress of
Neurological Surgeons.

Endorsed by the Society of Vasculer and Interventiondl Neurology

The American Academy of Neurlogy affims the value of this taterment s an ecucational too for neurologists:

Endorsed by the Neurocritical Care Society

Steven M. Greenberg, MD, PhD, FAHA, Chair; Wendy C. Ziai, MD, MPH, FAHA, Vice Chair; Charlotte Cordonnier, MD, PhD;
Dar Dowlatshahi, MD, PhD, FAHA; Brandon Francis, MD, MPH; Joshua N. Goldstein, MD, PhD, FAHA;
J.Claude Hemphill 111, MD, MAS, FAHA; Ronda Johnson, MBA; Kiffon M. Keigher, MSN, ACNP-BC, RN, SCRN;
William J. Mack, MD, MS, FAHA'; J. Mocco, MD, MS, FAHAT; Eileena J. Newton, MD; llana M. Ruff, MDE;
Lauren H. Sansing, MD, MS, FAHA; Sam Schulman, MD, PhD; Magdy H. Selim, MD, PhD, FAHA; Kevin N. Sheth, MD, FAHA'S;
Nikola Sprigg, MD; Katharina S. Sunnerhagen, MD, Ph; on befaf of the American Heart Association American Stroke Association
KeyWards AHA Scientiic Statements & cerebral amyioid angiopathy = cerebal hemorthage  intracranial herorthage ® prevention
= recovery # treatment

Stroke, 2022 DO 1




March 2021 No acute abnormality
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10

March 2023
Small volume SAH in right temporoparietal area

11

Right temporoparietal 4-5 mm
cavernous malformation

No evidence of vasculitis

March 2023

12




October 2023
Probable incomplete thrombus right jugular bulb No
acute ICH, unchanged presumed cavernoma
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» 77 y/o female presents after collapse with left hemiparesis she is
following commands, and she is oriented but only opens eyes to
stimulus. Last known well within 3 hours.
* PMHx:
* HTN
* HLD
* Hypothyroidism
* Previous saddle PE on coumadin
14
Audience
What is the patients Glasgow coma score?
77 y/o female presents
A.14 after collapse with left
hemiparesis she is
B.13 following commands,
and she is oriented but
C. 1 only opens eyes to
stimulus. Last known
well within 3 hours.
15




Audience

What NIHSS score range would be considered a moderate to severe
stroke?

A. 3-15
B. 16-20

C. 21-42
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NATIONAL INSTITUTES OF HEALTH STROKE SCALE (NIHSS)
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Audience
* What modified Rankin score that would be considered moderately
severe disability. The individual is unable to walk without
assistance and unable to attend to own needs without
assistance?
*A. 3
*B. 4
*C.5
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Nonsignificant Slight Moderate Moderately Severe Dead
svmummi disability disability  disability severe disability
disability

Ah P 5 o
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Nonsignificant Slight Moderate Moderately Severe
svmpmms disability  disability  disability severe disability
disability
19
Audience
EMS notifies the ED and patient arrives to the ED.
After arrival to the ED what is the order
of priority in her care?
A. Head CT, initial clinical assessment, labs, stroke activation
B. Initial clinical assessment, labs, stroke activation, CT head
C. Stroke activation, initial clinical assessment, labs, CT head
20
Audience
* Based on initial presentation would you give patient
thrombolytics?
*A.Yes
*B. No
21



January 2024
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The ICH Score and 30-day mortality. Thirty-day mortality

Yo increases as ICH Score increases. No patient with an ICH Score

A:" N of 0 died. All patients with an ICH Score of 5 died. No patient in
the UCSF ICH cohort had an ICH Score of 6, although this
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Common sites of hemorrhagic stroke

ortical Nermorhage
2030

Essential Topies About the Imaging
Diagnosis and of

5, Treatmen.
Pueamingi hemarthage Hemorthagie Stroke:
\ AComprehensive Review of the 2022
\ 'AHA Guidelines

Cotor Ao GG, S IV,
Fhordo e A, WD, HSC,
Rrardo e Gori, ',

Thatarmc errormage

Pontine hemonthage
[

Coreberal hemorrhage
B

I 7. Tha it comsnon s of hamarthoge ks o dasccold il chrors bypirenion

26

FIG 4. The estimated blood volume is the product of these three dimensions divided by 2, but
the average slice thickness for standord head CT protocols is 0.5 cm. As a result, to make calcw
lations more straightforward, one con multiply A and B by the number of sices on which contigu
aus blood is visible, then divide by 2

On a CT scan, the volume of
intracranial bleeding can be
calculated
AxBxC
2 -
Choose the CT slice that shows ooty ond seemmont o &
the most intracranial hemorrhage A Comprahansie Neviow of he 2022
e Sim () "AHA Guidelines
longest CesorAondo GG, S, I,
B=longest axis perpendicular to A (em) i oo
C= number of siices x slices thickness (cm) Lshe Marisl Gonzse. ermoslo, MDY,
Mt ormn orc S, . A and
e ko ftotn M M, D
Spheroid volume estimation and
planimetric CT analysis have good
correlations.
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L

Figurs 1. Patient with spal sign, demonstrating extravasation and hematoma expansion. CT slice selection has been oplimized for
hematoma configuration, not for head posstion, A, Unenhanced CT demonstrates left postarior putaminal and intemal capsule hemar-
toma with mikd surTounding edsma. An old parieto-occpital infarct is seen posterior to this. B, / small focus of enhancemant s sssn
paripherally on GTA sourca images, consistant with the spot sign (black aow). G, Postcontrast CT demonsirates enlargsmant of the
5pot sxgn, consistent with extravasation (white arrow). D, Unenfianced CT image 1 day afler presentation reveals hematoma entarge-
ment and intraventricular hemorrhage.
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Audience

* Blood pressure goals in the ER?
*A.<180

*B.<140

* C. <200

29

Audience

* Patient had a saddle PE and is on coumadin. Would you reverse

the anticoagulation given her current neurologic status and the
hemorrhage?

*A.Yes

* B.No

30

10



Guidelines for Management of Patients with
spontaneous ICH 2022

e e
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Audience

« If I change the patient presentation and the patient was on Plavix
not coumadin, would you give platelets?

*A. Yes

*B. No

32

Audience
* Would you start the patient on anti seizure medications?
*A.Yes

*B. No

33

11



Audience

* What would your target blood sugar be for this critically ill patient?
* A.<220 mg/dL

* B.<120 mg/dl

* C. <180 mg/dl
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January 2024

35

POD#5

Follow commands answers questions

36

12



e

‘Trial of Early Minimally Invasive Removal
of Intracerebral Hemorrhage
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Sheath

FIGURE 3. The minimally inuasite acces systems wsed for hematomss evacu-
ation hax a guiding obturator and the 13.5-mm BrainPash sheath.

38

39
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Audience

* |ICH score looks at GCS, age, location, volume,and involvment of
the ventricular system. What is the predicted 30-day mortality for
a patient presenting with an ICH score of 4

TABLES_Delrmination ofth 104 Score.
o sove o

*A. 26%

*B. 72%

*C. 97%

42

14



Questions?
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43
*ISCHEMIC
* Carotid Occlusive Diease
*CEA
* Stent
*TCAR
* Carotid WEB
44
* 82 y/o with previous history of stroke 10 years ago resulting in right
sided numbness and mild weakness. H/O atrial fibrillation on
Eliquis, DM, CKD stage lll, heart disease, pulmonary fibrosis, and
CAD. Bilateral carotid occlusive disease
* Meds: include Eliquis (apixaban), atorvastatin, metoprolol
45

15



Left COD
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Right COD

47

COD

* Mechanism of symptom development in COD.
* BMT

* When and how to revascularize.

48

16



NASCET

« Estimate of risk of any fatal or nonfatal
ipsilateral stroke by 24 months

+ Surgical 9%

« Absolute risk reduction of 17% (for every
100 patients treated surgically 17 were
spared an ipsilateral stroke over the next
two years)

that six such patients are the number
needed to be treated in order to prevent
one adverse event by 24 months

* Medical 26% Tabie 3. Total Martaity Acconding 1o Treat-
e

* Relative-risk reduction of and shows

9/19/2024
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Carotid wall imaging

* Developing countries
carotid artery narrowing
reported in up to 75%

men and 62 % women 65
years and older

* 18-25% of strokes due to
carotid atherosclerosis

50

at risk for stroke

Imaging features of plaques

51

17



Audience

* What percent stenosis is CEA recommended over maximal
medical therapy for asymptomatic carotid stenosisin LOW
surgical risk patients?

* A. <50%
* B. 50-70%

*C. >70%
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Audience

* Optimal timing of carotid intervention for patients (mRS 0-2)
presenting with acute stroke with symptomatic COD and the
acute ischemic event has been managed?

* A. <24 hours
* B. 48 hours -14 days

* C. 6 months

53

Audience

* Is routine screening for asymptomatic carotid stenosis
recommened for the general population?

* A. Yes

* B. No

54
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Post Left CEA
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Post Right CEA approximately 2 months later

56

57
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TOPIGAL REVIEW ()

Sochon e Al H ki s Gl Linana, M
Carotid Interventions for Women: The Hazards
and Benefits

Cars Rsckand, MD:; Valesia Caso, MD: Peter A Schnaides MD.

ABSTRACT: The ol of the current revie is s sxarmins the hazsrds id benelis of Carold intarentons in weman and 1o
prowide recommendations o the indicatons {or caratd intesventon in female patients. Stoko and corebrorscular disease
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184 techviques and procodures o address the small dimelar of the lemale arery are wmanied.
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60
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TCAR PROCEDURAL STEPS
TransCarotid Artery Revascularization LT i

61

30 year old female, 5 months post-partum

* Sudden onset neck pain, dizziness, progresses to drowsiness

* Crete NE CT/ CTA identifies occlusion of basilar artery, intubated
and transferred to UNMC

* On arrival, she is intubated and paralyzed. Pupils are reactive.
* Should we do perfusion imaging or MRI?

62

21
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30 year old female, 5 months post-partum
*InED:
« Communication apps, imaging apps, procedures for emergency consent
* Neurology, neurosurgery, ED providers greet patient at door
« Consensus to proceed straight to angio suite
* In Angio suite:
* Anesthesia pre-alerted, room laid out
« Techs pre-alerted, catheters already open
« Standardized setups, with ability to individualize
65
30 year old female, 5 months post-partum
* 18:25 - patient enters Angio
suite
* 18:36 —radial access is
obtained
* 18:44 - catheters and stents
reach the clot
* 1845 - flow is re-established
66

22



30 year old female, 5 months post-partum

« After opening up basilar

artery, we watch the WE. 4
vertebral artery for a 5 p-3
while... =

3
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30 year old female, 5 months post-partum

* After opening up basilar
artery, we watch the &
vertebral artery for a Iy
while...

."‘ﬂ.‘i
* The stenosis at the Ve :
dissectionis getting
worse
* We discuss with
neurology, start heparin N

and aspirin and place a
stent

68

30 year old female, 5 months post-partum

* Blood thinners in the
context of an acute
stroke:

* Smart ?
* Dumb?
¢ Lucky?

* What issues do we
anticipate in the short
and longerterm?

69
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30 year old female, 5 months post-partum

* 1 monthonICU

* EVD removed - no shunt

* Extubated successfully — no tracheostomy

* Speech and swallow improve with therapy — no feeding tube
* Ambulation improves with therapy — no focal deficits

* Discharged home with family support

71

* 54 y/o female last known well at 1300 presenting at 2130
* Slurred speech and left sided weakness
* BP 170/93 and BS 331

* NIHSS 10 presentation, gaze to right, left sided weakness, left
sided sensory deficit, dysarthria

72

24



AUDIENCE

NIHSS of 10?
A. Minor
B. Moderate

C. Moderate to severe

How severe is the stroke this patient who is presenting with an

9/19/2024
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Audience

* Yes

* No

* Does the Field Assessment Stroke Triage for Emergency
Destination (FAST-ED) scale have comprable accuracy in
predicting large vessel occlusion LVO as the NIHSS?

75
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Field Assessment Stroke Triage for Emergency Destinat
A Simple and Accurate Prehos
Vessel Ocel

I Seale to Detect Large
Strokes

Flecio O. Lina, MD, MPH. PAD: Gace . Sl MD. MPH, P,

Kare L Far, MD P, i . Pkl MD: Miche H. v MD:

Eica €5, Curmags, MD, PhD. MS: Dogs €. Hansin, MD: Anke B. Siahal MD:
Watr ) Koot MD; Wole S. S, MO Rl G. Noguee, MD

Table 1. The FAST-ED Scale and Its Correspondence to the
NIHSS
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ission:Lifeline

RAPID ARTERIAL
EVALUATION SCALE

A STROKE ASSESSMENT TOOL FOR EMS

77
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Design and Validation of a Prehospital Scale to Predict
Stroke Severity
Cincinnati Prehospital Stroke Severity Scale

Brin . Kot MD: Jsson T, M, MD; Hei: Schare, PAD:
Opeta Adene, M, M Joreph P Brderck. MD.

el (Sroe, JHSAG IS 1S3, DOL 101101 STROKEATA 1Sa000)

Cincinnat Prenosptsl Stroke Severty Scale
2 points: Conpgate gure devason | = 1 on N
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Figure 1. The Cincinnati Prehaspital Stroke Severity Scale’s indi-

vidual items and scoring, NIHSS indicates National bnstitutes of
Health Stroke Scale
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Audience

* The ASPECTS score partitions the cerebral hemisphere into 10
territories. Each recieves a point. A score above which value
resulted in a rate of SYMPTOMATIC ICH of 1% when patient was
treated with thrombolytics?

9/19/2024
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83

What would you give the ASPECT score?

*A.5
*B.8

*C.10

84
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Right MCA occlusion

86

87
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D/CHCT
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Discharge

* mRS 2

* Mild dysarthria, 5/5 strength

* Dual antiplatelet aspirin and Plavix
* Atorvastatin 80 mg

* DEM managing DM

98

Aneurysm Treatment

99
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101
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104

Audience

* What proportion of aneurysm need to be treated?

* A. None
* B. Very Few
¢ C. Most

* D. Al

105
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Unruptured intracranial aneurysms: natural history, clinical
outcome, and risks of surgical and endovascular treatment

tional Sty of Unruptured Invacranial Ansuryss lovestgators”

9/19/2024

<7mm 7-12 mm 13-24 mm =25 mm
Group 1. Group 2

Cavernous carotid artery (n=210) o 0 0 3.0% 6:4%

AC/MC/IC (n=1037) o 1.5% 2:6% 14.5% 0%

PostP comm (n=445) 2:5% 3-4% 14-5% 184% 50%

AC=anterior communicating or anteriar cerebral artery. IC=Intemal carotlid artery (nol cavernous carotid artery). MC=middle cerebral artery.
comm=vertebrobasilar, posterior cerebral arterial system, or the posterior communicating artery.

Table 4: 5-year cumulative rupture rates according to size and location of unruptured aneurysm

PostP.

106

107

Audience

* What is the presentation of a ruptured cerebral aneruysm typically?
* A.Sudden severe headache
« B. Focal neurologic deficit

* C. Seizure

108
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Fisher
Fisher Scale Modified
Fisher
1 Focal thin SAH Scale
Focal or
1 diffuse thin 'IVH
2 Diffuse thin SAH SAH, no IVH
Focalor
2 diffuse thin +IVH
3 Thick SAH present SAH, with IVH
Thick SAH
3 present,not |~ IVH
4 Focal or diffuse IVH
think SAH with Thick SAH
significant ICH or 4 present, with +IVH
IVH IVH
109

WFNS (World Federation of
NeuroSurgeons) Grading Scalle

Hunt and Hess

(Grads [Clinical Findings
IGCS [Focal Neuro
Deficit
I IAsymptomatic or mild HA
d ns Absent
n Moderate to severe
2 13-14 Absent lheadache or CN palsy s
5 ha3da Present m QOnfused, drowsy, mild focal
signs
7] 712 [Present or v SStupor
labsent
3 7 Present of
bsent v Coma

* A. True

* B. False

* The US Nationawide Inpatient Sample and international studies
sugest that treatment aneurysmal subarachnoid hemorrhage in
high-volume center is associated with lower risk of in hospital
death and higher odds of good functional outcome?

111

37



Audience

* In the setting of a ruptured brain aneurysm (aneurysmal

blood pressure to a mean arterial pressure of <65 mm Hg?
* A. True

* B. False

9/19/2024

subarachnoid hemorrhage) the provider should aggressively lower

112

Medical management pre-aneurysm
securement

* Blood pressure control
« Systolic blood pressure < 140 mmHg but MAP > 65mmHg

* Monitor for clinical worsening

« Fibrinolytic therapy (ie tranexamic acid)

UL ic acid after
(ULTRA}: a randomised controlled trial

113

Time of aneurysm treatment

* Early treatment better
* Re-rupture risk reduced
« Allows treatment of vasospasm and delayed cerebral ischemia

* Goal within first 24h
« Studies show benefit within 0-3 days from bleed

114
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Aneurysmal treatment
* Coil placement endovascularly

* Clipping via craniotomy

9/19/2024
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Post aneurysm treatment
* Admit to ICU

* Blood pressure management

* Vasospasm watch

* Monitor sodium

* Prevention of DVTs

116

Vasospasm

* Intracranial vessels spasm * Treatment
leading to ischemic stroke « Increase blood pressure
* Maintain euvolemia
* Invasive interventions
* Angioplasty
* Intra-arterial verapamil

* Occurs post bleed day 3-14

* Nimodipine

* Transcranial doppler

117
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Sodium management

* Cerebral salt wasting
* Hypovolemic hyponatremia
* Associated with worse outcomes

* Central diabetes insipidus
* Very uncommon

9/19/2024
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Other systemic complications
* Fever

* Cardiac
« Stress induced cardiomyopathy
 Cardiac arrest

* Respiratory
* Neurogenic pulmonary edema
* ARDS
 Ventilator associated pneumonia

119

120
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6 mo f/u angiogram

128

Audience

* Based on a large international trial ISAT (International
Subarachnoid Aneurysm Trial) inpatients with ruptured
intracranial aneurysm where endovascular coiling and
neurosurgical clipping are options which showed a nearly 7%
absolute risk reduction in dependency or death?

* A. Open surgery

* B. Endovascular Coil embolization

129
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International Subarachnoid Aneurysm Trial (ISAT) of neurosurgical
clipping versus endovascular coiling in 2143 patients with
ruptured intracranial aneurysms: a randomised trial

inematona! Subarachonks Aresysn Tl SSAT) Codeboive Brosg®

Interpretation In patients with a ruptured intracranial
ysm, for which coiling and

clipping are therapeutic options, the outcome in terms of
survival frée of disability at 1 year is significantly better with
endovascular coiling. The data available 1o date suggest that
the longterm risks of further bieeding from the Lreated
aneurysm are low with either therapy, although somewhat
more frequent with endovascuar coiling.

ore Pegetrt i ot g,
Larcer 2002 0 126774
S Cummeriny sage 1262
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International Subarachnoid Aneurysm Trial (ISAT) of neurosurgical
clipping versus endovascular coiling in 2143 patients with
ruptured intracranial aneurysms: a randomised trial

asmatonal S Aty Tl ESAT) ot Grg®

* 23.7% patients allocated to endovascular treatment were
dependent or dead at 1 year

* 30.6% patients allocated to neurosurgical treatment were
dependent or dead at 1 year

* Relative risk reduction in dependency or death after allocation to
endovascular vs neurosurgical treatment was 22.6%

* Absolute risk reduction in dependency or death after allocation to
an endovascular vs neurosurgical treatment 6.9%

* Re-bleed after 1 year 2/1276 end and 0/1081 neurosurgical
patients

131

Caseload as a factor for outcome in aneurysmal subarachnoid
a ic review and

Asystematic feview

Hirmosms D, Boogankrs,
I Vo D,

1. Retrospective
2. Selection mainly from northern US databases
3. High volume center likely to have endovascular affecting treatment modality
with may affect outcome
4. Used unadjusted core data to obtain comparability
5. Difference between low and high volume is artificial
a. POSSIBLE Distinction is 20-30 patit

132
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Caseload as a factor for outcome in ancurysmal

subarachnoid
review and met: lysis

A systematic review

Treatment of patients with ruptured
intracranial aneurysm in high-volume centers
is associated with lower in-hospital mortality
compared with low-volume centers

9/19/2024
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