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I've been in the EMS rodeo for how long? St.i?uke’s
. Less than 1 year
1-5 years
. 6-10 years
11-20 years

. >20years
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Objectives St,fﬁke’s

Review the impact of stroke

Discuss stroke scales & severity tools

Refresh brain & neck arteries

Correlate symptoms to stroke location

Utilize case study to highlight topics & treatments

: ; N\
Stroke history - Impossible to cure St Lokl

Apoplexy 1st documented by
Hippocrates in 5 century BC

1658 caused by disruption of
brain blood supply
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St.Luke’s

1970’s CT & MRI’s

The New England
Journal of Medicine

©Copyright, 1995, by the Massachuselts Medical Society

Volume 333 DECEMBER 14, 1995 Number 24

TISSUE PLASMINOGEN ACTIVATOR FOR ACUTE ISCHEMIC STROKE

T'tii: NATIONAL INSTITUTE OF NEUROLOGICAL DISORDERS AND STROKE rt-PA STROKE STUDY GROUP*

|
Challenges remained St ﬁke’s
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Stroke topics ?

D

US Stats St.iuke’s
—
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St.Luke’s

Ischemic Hemorrhagic
Stroke Stroke

= [,

SO The left side The right side
Clot blocks  Bleeding inside of the bram of the brain
blood flow or around brain controls the contrals the
right arm left arm and
and kg s leg

Paged for a “Possible Stroke” St'ﬁke,s

—

» 64 y/0 male with a possible stroke;
unable to speak or move his right side.
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What items do you need to =)
activate a Stroke Alert? St.Luke’s

Time Last Known Well
Blood Glucose
BEFAST

ECG

INR

BMP/CBC

Wisconsin EMS Protocols — January 2022 St.Luke’s

Suspected Stroke/Transient Ischemic Attack

Aliases
Cerebrovascular accident (CVA), TIA

Patient Care Goals

1. Detect neurological deficits
2. Determine eligibility for transport to a stroke center

Patient Presentation

1. Neurologic deficit such as facial droop, localized weakness, gait disturbance, slurred
speech, altered mentation Bglance - vertigo

2. Hemiparesis or hemiplegia

3. Dysconjugate gaze, forced or crossed gaze (if patient is unable to voluntarily
r’eyaﬁ&'{goﬁ?rﬁnakes no discernible effort to respond, or is unresponsive)

4. Severe headache, neck pain/stiffness, difficulty seeing

Inclusion Criteria
1. Patient has signs and symptoms consistent with stroke or transient ischemic attack (TIA)

Exclusion Criteria
1. If glucose less than 60 mg/dL fJEMR-O; EMT-R] , treat per the Hypoglycemia guideling
2. If trauma and GCS less than or equal to 13, treat per the Head Injury and

| CGeneralTrauma Manaogement auidelines

16
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St.Luke’s

Patient Management

Assessment
1. Use a validated prehospital stroke scale that may include, but is not limited to:
a. Facial smile/grimace—ask patient to smile
b. Arm—close eyes and hold out arms for count of 10 seconds
c. Speech—"You can't teach an old dog new tricks”
2. Pertinent historical data includes:
a. History—"last known well” and source of that information TLKW
b. Neurologic status assessment [see Appendix VII]
c. Medication—patient is taking warfarin or any anticoagulant medication
3. Evaluate for the presence of stroke mimics including:

a. Hypoglycemia

b. Seizure PMHx:

c. Sepsis A-Fib,

d. Migraine Cancer,
e. Intoxication Previous
f. UTI Stroke

Treatment and Interventions

1. Determine “last known well” time.

2. Administer oxygen fEMR-O; EMT-R] as appropriate for dyspnea or distress with a
target of achieving greater than 93% saturation for most acutely ill patients.

3. Treat seizures per Seizures guideline, if seizure activity present.

N

~

St.Luke’s

Treatment and Interventions

1. Determine “last known well” time.

2. Administer oxygen fEMR-0O; EMT-R] as appropriate for dyspnea or distress with a
target of achieving greater than 93% saturation for most acutely ill patients.

3. Treat seizures per Seizures guideline, if seizure activity present.

4. Check blood glucose level [EMR-O; EMT-R].

a. Treat only if glucose less than 60 mg/dL.
5. Acquire 12-lead ECG [Acquisition EMR-0O; Interpretation INT-R], if possible.
6. Use the local stroke plan for hospital notification

Patient Safety Considerations
1. Prevent aspiration—elevate head of stretcher 15-30 degrees if systolic BP greater
than 100 mm Hg.
a. Maintain head and neck in neutral alignment, without flexing the neck.
2. Protect paralyzed limbs from injury.
3. Avoid multiple IV attempts. 18 ga AC

18
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St.Luke’s

—

Notes and Educational Pearls
Key Considerations

Adult care
e Base transport and destination decisions on local resources and stroke system of
care.
o Destinations hospitals may include:

= Stroke Ready

= Primary Stroke Center

= Comprehensive Stroke Center
« Do not treat hypertension.
« Place on ECG cardiac monitor.  Looking for A-fib

x|
EMS BE FAST St Takes

—

Balance — unable to communicate

Eyes — unable to assess vision; note eyes are up and left
Face — noticeable right facial droop.

Arms — unable to move his right arm; it appears flaccid.
Speech — aphasia; not able to speak.

Time - All treatments are time dependent!

Blood Glucose — 108mg/dl

3/20/2023
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St.Luke’s
A St Luke’s

Any ONE of these signs could mean a STROKE

BALANCE EYE FACE ARM SPEECH TIME
Watch for a loss Ask about Look for an Check if one Listen for Call911
of balance vision loss uneven smile arm is weak slurred speech right away

IS IT A STROKE? CALL 911.

» FAST — can miss posterior strokes
* 14% Acute ischemic stroke are not identified by FAST

‘Sticke 2017 Feb 48(2)478-~ 1 9. Epub 2017 Jan 12.

BE-FAST (Balance, E Face, Arm, Speech, Time): Reducing the Proportion
of Strokes Missed Usi the FAST Mnemonic.

Aroor S'. Singh R, Goldstein LB

N

Stroke Severity Tools St. ke

3/20/2023
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Wanted: The Holy Grail

—

...but strokes
are painless

Whack-a-Tool

Excuse me sir...
| am looking for a
12-lead

lectro

ranio

ram

3/20/2023
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St.Luke’s

...people
sleep right
through them

,e

St.Luke’s

12
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Accuracy of Prediction Instruments for Diagnosing Large Vessel
Occlusion in Individuals With Suspected Stroke: A Systematic Review for
the 2018 Guidelines for the Early Management of Patients With Acute
Ischemic Stroke

Eric E. Smith, David M. Kent, Ketan R. Bulsara, Lester Y. Leung, Judith H. Lichtman, Mathew J. Reeves, Amytis Towfighi,
William N. Whiteley, and Darin B. Zahuranec
and on behalf of the American Heart Association Stroke Council

Originally published 24 Jan 2012 | https/idei.org/10.1161/STR.0000000000000160 \ Siroke. 2018;4%:e111-e122
Conclusions—

No scale predicted L\VO with both high sensitivity and high specificity Systems that use LVO prediction instruments for
triage will miss some patients with LVO and milder stroke. More prospective studies are needed to assess the accuracy

of LVO prediction instruments in the prehaspital setting in all patients with suspected stroke, including patients with
hemorrhagic stroke and stroke mimics.

Large Vessel Occlusion in Acute Stroke

Cortical Symptoms Are More Sensitive Prehospital Indicators
Than Motor Deficits

Lena-Alexandra Beume, MD#*: Maren Hieber. MD*; Christoph P. Kaller, PhD:
Kai Nitschke, PhD: Juergen Bardutzky. MD: Horst Urbach, MD: Cornelius Weiller, MD;
Michel Rijntjes, MD

Table 1.  Overview of Previous Studies on LVO Prediction

Need to
No.of  Exclusionof = No. of Calculate
Patients =~ Hemorrhage | Items | Items | Cutoff Score SEN SPE ACC
31-8 17 Yes 3 Level of consciousness, gaze deviation, motor >4 Yes 0.67 0.92 0.86
function
CPSSS 303 Yes 3 Level of consciousness, gaze deviation, arm >2 Yes 0.83 0.40 0.67
weakness |
FAST-ED 727 Yes 6 Facial palsy, arm weakness, speech changes, eye >4 Yes 0.60 0.89 0.79
deviation, denial/neglect
LEGS 181 Yes 4 Lower extremity strength, eyes/visual field, gaze >4 Yes 0.69 0.81 0.77
deviation, speech difficulty
RACE 357 No 6 Facial palsy, arm motor function, leg motor function, 25 Yes 0.85 0.68 0.82
head and gaze deviation, aphasia, agnosia
PASS 3127 Yes 3 Level of i gaze palsy/deviation, arm 22 Yes 0.66 0.83 0.74
weakness
VAN 62 Yes 4 Arm weakness, visual disturbance, aphasia, No | No 1.0 0.90 0.92
neglect

Beume et al, 5 Sept 2018, Stroke 2323-2329

13
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i § \ Patient Sticker | /‘
Stroke & NIHSS: =

B ™ ) ] NABIGS

Large Artery Stroke Screening Forms for VAN + Protocol

1. How weak is patient on one side of body?

If patient shaws no weakness then CTA not urgant. Patient is VAN negative

"] Milet {minor drift) (hold both arms up for 10 seconds)

1 Moderate (severe drift - touches or nearly touches ground)

[] Severe (flaccid or no antigravity)

[7] Patient shows no weakness. Patient is VAN negative. CTA not urgent. (exception
are confused of comatose patient's with dizziness, fecal findings o no reason for their
aitared mental status then Basilar artery thrombus must bs considered, CTA is warranted)

L4

Visual Disturbance?

[T] Field Cut (which side) {4 quadrants)

[_] Double vision {ask patient and look to right then left, evaluate for uneven eyes)
[ ] Blind new onset

[7] NONE

w

Aphasia?

["] Expressive (inability to speak or errors) don't count slurring of words (repeat &
name 2 objects)

[ "] Receptive (not understanding or following commands) (close eyes, make fist)

[ Mixed

[ NONE

4. Neglect?

["] Foreed gaze or inability to track to one side

["] Unable to feel both sides at same time, or unable to identify own arm

[71 Ignoring one side

[CINONE
All VAN paositive patients should be sent to endovascular capable hospital & notified
ahead of time. NeurolR paged w VAN positive patient arriving. CT/CTA dane on arrival.

If patient has any weakness PLUS any one of the below:

Visual Disturbance (field cut, double, or blind vision)

Aphasia (inability to speak or understand)

Neglect (gaze to one side or ignoring one side)

This is likely a large artery clot (cortical symptoms) = VAN Positive

27

>
St.Luke’s
—
Pt went to bed at 0030, woke up at 0600. He was
having coffee with his wife at 0815, then she went
to do some laundry. She returned at 0855 to find

him like this...
When is TKLW?

1. 0030
2. 0600
v/ 3.0815
4. 0855

3/20/2023
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Blood glucose monitors:
What factors affect accuracy?

Test strips — outdated, humidity etc.

Extreme Temperature — meter and/or strips / /
Alcohol/dirt on skin

Monitor problems

Not enough blood

Test site location
Improper coding

https://www.mayoclinic.org/diseases-conditions/diabetes/expert-answers/blood-glucose-monitors/fag-20057902

N

=
SAMPLE St.Luke’s

—

Signs/Symptoms: wife noted no seizure activity. No c/o headache or
neck stiffness. Didn’t think he passed out.
Allergies: NKDA

Meds: Simvastatin 80mg, ASA 81mg, coumadin 5mg, metoprolol
25mg.

PMHXx: high cholesterol, heart problems, high blood pressure. Used to
smoke; quit 2 years ago.

Last Meal: hasn't eaten breakfast yet, just drank some coffee.

Events: as noted before

15
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A
S.A.M.P.L.E. Clues to Risk Factors stlukes

—

S - Signs/symptoms: BEFAST
= Sudden onset , hemi, vertigo, visual.
= HA, neck stiffness, vomiting, photophobia

A — Allergies: ACE inhibitors
M — Meds: Coumadin, DOAC (Pradaxa, Xarelto, Eliquis)

P — PMHx: A - Fib, HTN, HLD, Smoker, MI/CAD, CA, Db, Obesity, Physical
inactivity, Atherosclerosis, PAD, Sickle Cell, Previous Stroke/TIA

L — Last Meal: Aspiration

E — Events: headache, waxing/waning, syncope, sz / aura

N

~

Working Dx: Stroke St.Luke

16
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Stroke Types - Bleeds and Clots St Tukes

Hemorrhagic Y o Ischemic
13% 87%

i 2
Hemorrhagic Stroke — CT Scan St Tukes

Intracerebrdi Hemorrl Subarachnoid Hemorrhage (SAH)

CT/Imaging

17
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Ischemic Stroke — CT & CTA St Tukes

—

Thrombotic
Embolic
Cardioembolic
Cryptogenic
ESUS — Embolic Stroke Unknown Source

Transient Ischemic Attack?

1/3 will have a stroke

CTA

Cardiac ECHO

Carotid U/S

Blood/Lipids / Hypercoagulation
MRI

cT*
—

Stroke
evolution

*unenhanced
/ noncon

18



3/20/2023

,e
CTA and MR St Tukes

CTA-L)McA MRI - L) MCA Infarct

B Biood high in oxygen
[l Blood low in oxygen

hitp:/fencyclopedia lubopitio-bg com

19



Patent
Foramen
Ovale

gh in oxygen

W in oxygen

hitp:/fencyclopedia lubopitio-bg com

N

The role of device closure of patent foramen ovale - St I/?k ,
in patients with cryptogenic stroke -LUKES

Jaurnal of
Internal Medicine

+ ~25% population
» Catheter-based closure device

3/20/2023
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Intracranial
Atherosclerosis

Carotid
Plaque with
Arteriogenic
Emboli

Aortic Arch
Plaque

Cardiogenic
Emboli

;é,

St.Luke’s

Clot Origin

Penetrating
Artery
Disease

Flow
Reducing
Carotid
Stenosis

Atrial Fibrillation

Valve Disease

Left
Ventricular
Thrombi

;é,

St.Luke’s

Atrial Fib — Left Atrial Appendage
The Watchman Device

The Heart Institute of Arizona

3/20/2023
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Anterior Circulation St.Luke’s
e

Anterior Cerebral Artery: Cortical brs.

Pericaliosal artery

Paristooccipital anery

Caicaring artery

————Temporal branches

Lateral branch / Medial branch
© Erveviee. FtrGersic of 8- (nscal NOuwtanatomy and Neuroionnd e Se - www fudent omult com

Medial view of the right hemisphere, showing the cortical branches and territories of
the three cerebral arteries. ACA, PCA, anterior, posterior cerebral arteries.

,e
St.Luke’s

- Primary visual
area

Languaga comprenension
Wermicke's) area

MCA - face/arms/aphasia

ACA - legs, apraxia, bowel bladder

ICA /Proximal MCA - MCA + ACA
Vertebral/basilar - vertigo, neck pain, visual

22
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Location St.Lukes
—

Left Brain Right Brain

Right hemi-paralysis Left hemi-paralysis
Spatial / Perception
Poor Judgement
Unaware of deficits
Quick, impulsive behavior

Speech LLanguage

Memory related to above
Slow, cautious behavior

\ ‘ / St.ieuke’s
R
“, 13> Time for

a BREAK

e e e e ¢ et e

3/20/2023
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Save the Brain St.Lukes
—

 If reperfusion occurs w/in 150 min
the patient will be independent 91% (coyal, 2016)

\

2/

24
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Treatments St.Luke’s
—

Thrombolytic Thrombectomy (MER)

Clot-buster Directly remove the clot via catheter
4.5 hrs TLKW based procedure
24+ hrs TLKW

Effective ~ 75%

Great on large clots

Large Vessel Occlusions (LVO)
+/- Lytics

OK w/ Anticoags

All hospitals provide

Effective ~ 30%

Poor on large clots
Anticoags matter
Small Vessel (lacunar)

DYK - a good functional outcome is reduced by
12% for every 30 minutes the clot remains (Khatri, 2014)

e )—_
like symptoms /‘
N

St.Luke’s

>0 >50
[

O Activate Stroke Alert

EMS/RN report 1o O Maintain SpO2 greater than 94%
ED physician for O v (x2# possible - one 18ga AC)
further orders O Activate Transport

00 Keep PO

HeadCT 4 l

O Labs: INR-PT/PTT BMP, CBC, Troponin
Creat, HCG (i chidbearing age)

O 12Lead ECG

O Perdom NIHSS

01 H& P (including weight)

Transport to
neurosurgical
capable center

Imaging resulted

IO MDH Theombolytic Inclusion / Exclusion
IO B/ less than 185/110
IO PatentFamily risibenefit dscussion

IO IR candidate, send imaging io accepting
stroke center

50

3/20/2023
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Inclusion and Exclusion Criteria for IV St.Lukes
Thrombolytic Treatment of Ischemic Stroke

FOR CONSIDERATION OF ELIGIBILITY WITHIN 0-4.5 HOURS OF TIME LAST
KNOWN WELL

INCLUSION CRITERIA: Patients who should receive IV thrombolytic

Symptoms suggestive of ischemic stroke that are deemed to be disabling, regardless of
improvement. Refer to the list ot the end of this document for considered disabling symptoms.
Able to initiate treatment within 4.5 hours of Time Last Known Well (document clock time)
Age 18 years or older

EXCLUSION CRITERIA: If patient has any of these, do NOT initiate IV
thrombolvtic

CT scan demonstrating intracranial hemorrhage
CT exhibits extensive regions (>1/3 MCA Territory on CT) of clear hypoattenuation
Unable to maintain BP <185/110 despite aggressive antihypertensive treatment
Severe head trauma within last 3 months
Active internal bleeding
Arterial puncture at non-compressible site within last 7 days
Infective endocarditis
inal or g within last 21 days or structural GI malignancy
Intracranial or splnal surgery wuhm last 3 months

Laboratory:
Blood glucose <50 mg/dL; however, should treat if stroke symptoms persist after glucose
normalized. Results not required before treatment unless patient is on anticoagulant therapy
or there is another reason to suspect an abnormality
INR >1.7
Platelet count <100,000, PT >15 sec, aPTT >40 sec

Medications:

Full dose low molecular weight heparin (LMWH) within last 24 hours (patients on prophylactic
dose of LMWH should NOT be excluded)

Received novel oral anticoagulant (DOAC) within last 48 hours (assuming normal renal
metabolizing function)

Commonly prescribed DOACs: apixaban (Eliquis), dabigatran (Pradaxa), rivaroxaban (Xarelto),

] edoxaban (Savaysa)
51

-«

Alteplase (tPA) or Tenecteplase (TNK) s rikes

Tenecteplase > Simpler dosing
“Give and Go” No IV pumps
v No delay for gtt
[ 0.25 mg/kg (max dose 25mg) v' Full dosing
v" Quicker “packaging”
O FLUSH LINE with 3-10 ml Normal Saline BEFORE & AFTER
V/S & Neuro checks

**Not compatible with D5W solutions A
> No change frequency

O IV bolus over 5 seconds > 1807105 throughout
[ VIS + Neuro checks per flow shest > Pharmacokinetics
- > 2 life 90-130 min
O Maintain B/P less than 180/105 > + fibrin specific
o |f tatus decline, t Head CT ) .
neuro status decline, repeat Heal Non-inferiorvs IV-tPA
+ Bleeding Risk - monitor and assess frequently. > Possibly better LVO
> Possibly reduced sICH
+ Angioedema - if present in tongue/oropharynx. See Medication » Reduce D2 Lytic times

Considerations. > Cost savings ~$2400/dose

+ Utilize Medical Control physician during transport as needed.

52

3/20/2023

26



3/20/2023

,e
Small Vessel  “Lacunar’ Stroke St.Luke’s
—

S/S:

= L ess severe

= Pure motor

= Pure sensory

= Aphasia / dysphasia

= Vertigo/vomiting

= Memory impairment

= Difficulty w/ complex movements

*Cause/Risk:
« HTN
* Narrowing/plaque
* Db
» Cholesterol

Location:
» Small deep arteries

Rx:
+Alteplase effective 30-35%

Large Vessel D ;
Ischemic Stroke St.Luke’s

—

-Cause: S/S: Damage magnified
+ Cardioembolic
+ ICA/Aortic arch = Motor/sensory
= Hemiparesis — motor arm/leg

*Location: = Aphasia - language
« MCA, ACA, ICA terminus,
Basilar, Vertebral

 Large clot

Gaze — eyes point to the stroke

3

27
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B/P and Stroke St.fﬁke’s

—

» T B/P — difficult to treat in field

B/P » Hypotension — |V fluid bolus

< 180/105
» B/P challenges...get help!

Avoid hypotension

I 2
ntihypertensives St Tukes
Labetalol  10-20 mg over 1-2 min 2-5min 2-4hr  Class: aand p blocker

(Trandate) Contra: Brady, HB, cardiogenic shock.

Caution: Asthma
+ readily available, easy to administer

Nicardipine 5mg/hr, titrate up 2.5mg/hr ~ 5-15 min 46hr  Class: Ca channel blocker

(Cardene) g 5-15 min. Contra: Severe AS
Max 15 mg/hr + decrease B/P variability vs labetalol
Clevidipine 1-2mg/hr titrate by doubling ~ 2-4min ~ 5-15min  Class: Ca channel blocker
(Cleviprex) g 2-5 min. Contra: Severe AS, contains soy
Max 21mg/hr + volume limited

il 1y to possibly avoid
Increase ICP, cyanide toxicity, reflex tachycardia

Nitroprusside

Hydralazine Increased ICP, reflex tachycardia

Nitroglycerine Increased ICP, contra with ED/PH drugs.
56

3/20/2023
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"Stroke Alert

¢ Brief hallway assessment
e NIHSS 2
* CTA Stroke Protocol
e CT unenhanced
e CTA - MCA M1 occlusion
* Tenecteplase
* Waxing/waning
* Hybrid - MER

DY

57

PMHx: CAD, CABG, Db Il, HTN, HLD, CHF,
COPD, BPH, PTSD, former smoker
B/P: 192/106, HR 54

What IV antihypertensive are you considering?
1. Nitroprusside

v/ 2. Nicardipine
3. Nitroglycerine
4. Lopressor

5. Labetalol

58

58

3/20/2023
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How often are you required to check and document
V/S and Neuros?

1. 3 times total - once before, during and after
administration.
v 1 Every 15 minutes
3. Every 30 minutes unless there is a change in LOC

4. Every 60 minutes

60

60

3/20/2023

30



l When checking the airway, you notice

tongue swelling developing on the right
side. tPA is already in.

What are your treatment considerations?

v 1. Continuous airway monitoring
v/ 2.Give Benadryl
v 3.Give Ranitidine
v 4.Give Solumedrol
5. Give Epi 0.3mg IV

62

62

3/20/2023
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Case 1 Summary

Post MET CT - No Bleed
TICI (thrombolysis in cerebral infract) 0 t0 3
NIHSS 2to 0

e Disability

¢ Waxing/waning

¢ Radiological evidence of MCA
ECHO - EF 34%; no thrombus, no
PFO

Day 4 - speech clear, no word-finding

difficulties, even gait. D/C home.

57 TLKW to Door
79 D2tPA
+ 16 D2CT
e 41 CT to tPA Order
* 22 tPA Order to Given
105 D2 Puncture
132 D2 Reperfusion

64

64

3/20/2023
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Clots are cool

,e
Stroke summary St Tukes

—

Minimize delays

Pre-notification

18ga AC

Assessment / PMHXx / Meds

Risk factors

Next of Kin

Get help/intercepts as needed

What caused this stroke? Tissue instead of TLKW.
Clot composition
Imaging — Al?

System of Care

— What you see may only happen once but have
a lifelong impact.

— Run report = patient medical record

3/20/2023
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