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Stroke Basics and Beyond

2023 Emergency Services Conference  

Stan Sadenwasser, RN, BSN, CFRN
Cardiovascular Services Coordinator

I'm a ?

 Fire

 EMR

 EMT-B

 EMT-I

 EMT-P

 RN

 Physician
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I've been in the EMS rodeo for how long?

1. Less than 1 year

2. 1-5 years

3. 6-10 years

4. 11-20 years

5. > 20 years

No Disclosure

Stroke Basics and Beyond
2023 Emergency Services Conference  

Stan Sadenwasser, RN, BSN, CFRN

Cardiovascular Services Coordinator
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Objectives

• 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

Stroke history - Impossible to cure

Apoplexy 1st documented by  

Hippocrates in 5th century BC

1658 caused by disruption of 

brain blood supply 
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1970’s CT & MRI’s

Challenges remained
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Stroke topics ?

US Stats 

• Annually 795,000  suffer a stroke in the U.S.

• 1 every 40 seconds

• Death - 5th leading cause 

• 1 every 3 minutes 33 seconds

• 405 each day

• Leading cause of disability

• 3% of males and 2% females

(AHA 2021)
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Vertebral artery injury has  

been reported as high as 

46% following C-spine 

injury
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• 64 y/o 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?

1. Time Last Known Well

2. Blood Glucose

3. BEFAST 

4. ECG

5. INR

6. BMP/CBC

Wisconsin EMS Protocols – January 2022

Balance - vertigo
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PMHx:  
A-Fib,
Cancer,
Previous 
Strokef.   UTI

TLKW

18 ga AC
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Looking for A-fib

EMS BE FAST 

• 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
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• FAST – can miss posterior strokes

• 14% Acute ischemic stroke are not identified by FAST

Stroke Severity Tools
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Wanted:  The Holy Grail  

…but strokes 
are painless

Excuse me sir…

I am looking for a 

12-lead 

ElectroCranioGram

…people 

sleep right 
through them

Whack-a-Tool 

RACE LAMSNIHSS LEGS CSS

CPSSSLVOSMENDFAST-ED

MPSS ESS

HSS

PASS VAN
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26Beume et al, 5 Sept 2018, Stroke 2323-2329
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https://www.strokevan.com/wp-

content/uploads/2017/01/VAN-Sheets-Generic.pdf

28

1. 0030

2. 0600

3. 0815

4. 0855
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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

29https://www.mayoclinic.org/diseases-conditions/diabetes/expert-answers/blood-glucose-monitors/faq-20057902

 

Blood glucose monitors:  
What factors affect accuracy?

SAMPLE

30

• 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.

• PMHx:  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

29
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S.A.M.P.L.E. Clues to Risk Factors

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
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Ischemic

87%

Hemorrhagic 

13%

Stroke Types - Bleeds and Clots

Hemorrhagic Stroke – CT Scan

Intracerebral Hemorrhage (ICH) Subarachnoid Hemorrhage (SAH)

Blood 

is

white

CT/Imaging
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Ischemic Stroke – CT & CTA

• 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

36

CT*

Stroke 

evolution

*unenhanced

/ noncon

35

36



3/20/2023

19

37

MRI – L) MCA InfarctCTA – L) MCA

CTA and MRI

R) MCA

38

RA LA

DVT
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RA LA

Patent
Foramen 
Ovale

40
• ~25% population

• Catheter-based closure device
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Clot Origin

Atrial Fib – Left Atrial Appendage

The Watchman Device
The Heart Institute of Arizona
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Anterior Circulation

MCA – face/arms/aphasia

ACA – legs, apraxia, bowel bladder

ICA /Proximal MCA = MCA + ACA

Vertebral/basilar - vertigo, neck pain, visual
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Location

Left Brain

• Right hemi-paralysis

• Speech / Language 

• Memory related to above

• Slow, cautious behavior

Right Brain

• Left hemi-paralysis

• Spatial / Perception

• Poor Judgement

• Unaware of deficits

• Quick, impulsive behavior
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• If reperfusion occurs w/in 150 min
the patient will be independent 91% (Goyal, 2016)

Save the Brain
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Treatments

Thrombolytic
Clot-buster

4.5 hrs TLKW

All hospitals provide 

Effective ~ 30%

Poor on large clots

Anticoags matter

Small Vessel (lacunar)

Thrombectomy (MER)
 Directly remove the clot via catheter 

based procedure

 24+ hrs TLKW

 Effective ~ 75% 

 Great on large clots 

 Large Vessel Occlusions (LVO)

 +/- Lytics

 OK w/ Anticoags

DYK – a good functional outcome is reduced by                   

12% for every 30 minutes the clot remains (Khatri, 2014)
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 Simpler dosing
 No IV pumps

 No delay for gtt

 Full dosing

 Quicker “packaging”

 V/S & Neuro checks 
 No change frequency

 180/105 throughout

 Pharmacokinetics
 ½ life 90-130 min

 + fibrin specific

 Non-inferior vs  IV-tPA
 Possibly better LVO
 Possibly reduced sICH
 Reduce D2 Lytic times
 Cost savings ~$2400/dose

Alteplase (tPA) or Tenecteplase (TNK)
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Small Vessel “Lacunar” Stroke

•Cause/Risk:

• HTN

• Narrowing/plaque

• Db

• Cholesterol

•Location:

• Small deep arteries

S/S: 

 Less severe

 Pure motor

 Pure sensory

 Aphasia / dysphasia

 Vertigo/vomiting

 Memory impairment

 Difficulty w/ complex movements

Rx: 

•Alteplase effective 30-35%

53

Large Vessel
Ischemic Stroke

•Cause:

• Cardioembolic

• ICA/Aortic arch

•Location:

• MCA, ACA, ICA terminus, 
Basilar, Vertebral

• Large clot

S/S:  Damage magnified

 Motor/sensory

 Hemiparesis – motor arm/leg

 Aphasia - language

54

Gaze – eyes point to the stroke

L
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B/P and Stroke

B/P
< 180/105

Bleed

Increase
Stroke

• � B/P – difficult to treat in field

• Hypotension – IV fluid bolus

• B/P challenges…get help!

Antihypertensives
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Stroke Alert

� Brief hallway assessment 

� NIHSS 2

� CTA Stroke Protocol

� CT unenhanced

� CTA – MCA M1 occlusion

� Tenecteplase

� Waxing/waning

� Hybrid - MER

57
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PMHx:  CAD, CABG, Db II, HTN, HLD, CHF,               
COPD, BPH, PTSD, former smoker
B/P:  192/106, HR 54

What IV antihypertensive are you considering?

1. Nitroprusside

2. Nicardipine

3. Nitroglycerine

4. Lopressor

5. Labetalol
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Cerebral Angiogram Pre-Thrombectomy

60

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

1. 3 times total - once before, during and after 

administration.

2. Every 15 minutes

3. Every 30 minutes unless there is a change in LOC

4. Every 60 minutes

59
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Cerebral Angiogram 
1st Pass

62

When checking the airway, you notice           
tongue swelling developing on the right 
side.  tPA is already in.

What are your treatment considerations?

1. Continuous airway monitoring

2. Give Benadryl

3. Give Ranitidine

4. Give Solumedrol

5. Give Epi 0.3mg IV

61
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Cerebral Angiogram 
Post –Thrombectomy
Distal circulation

Case 1 Summary

� Post MET CT – No Bleed

� TICI (thrombolysis in cerebral infract) 0 to 3

� NIHSS 2 to 0

� 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.

64

• 57  TLKW to Door

• 79  D2tPA 

• 16  D2CT

• 41  CT to tPA Order

• 22  tPA Order to Given

• 105  D2 Puncture

• 132  D2 Reperfusion
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Clots are cool

65

Stroke summary

Minimize delays

 Pre-notification

 18ga AC 

 Assessment / PMHx / Meds

 Risk factors

 Next of Kin

 Get help/intercepts as needed

 What caused this stroke?

 System of Care

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

– Run report = patient medical record

� Tissue instead of TLKW

� Clot composition

� Imaging – AI?
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Questions / Comments?
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