
Stroke me, Code Stroke me                                                                      Twitter/Instagram: @emboardbombs  
Check out our other handouts and podcasts at www.emboardbombs.com  
 
Authors: Blake Briggs, MD; Travis Smith, DO 
 
Introduction 
Ischemic stroke describes a large group of conditions which result in decreased or complete obstruction of blood flow to brain 
tissue.1 It is very common, major source of morbidity and mortality. In the US alone, the lifetime risk for all adults is 25%.2 The annual incidence is 
around 800,000.3 Blacks and Hispanics have a higher risk compared to whites.4 Ischemic strokes make up 80% of all stroke with the most common 
cause being thrombosis, followed by embolism, and then systemic hypoperfusion. This document will not cover hemorrhagic stroke (20% of 
strokes). We will also not cover the specifics of “where is the lesion” when it comes to diagnosing where the particular stroke is. The latter is not 
high yield for boards and does not typically change management in the ED. Your role as an emergency provider is to recognize stroke and 
successfully navigate the field of diagnosis and stabilization. tPA, ever the controversial topic, will not be debated here. We have our own opinions 
on tPA, but our job is to teach what you need to know for practice and the boards. In practice you will have patients getting tPA, and until that 
changes, it is standard of care in the US and is board testable. 
 
Strokes are all about classification, location, vessel, and deficits noted. This is critical in determining treatment pathways. 
 
Thrombosis: in situ obstruction of an artery results in low blood flow. These can be divided into large or small vessel disease. 

• Large vessel disease: extracranial arteries (external and internal carotids, vertebral), and the Circle of Willis with its associated proximal main branches. 
What causes obstruction? The stuff we learned in medical school- atherosclerosis (#1 cause by far), dissection (see our handout on cervical dissection), 
arteritis/vasculitis, Moyamoya syndrome, fibromuscular dysplasia, and vasoconstriction. 

• Small vessel disease: intracerebral penetrating arteries that arise from the distal vertebral artery, basilar artery, and middle cerebral artery. The most common 
areas affected by these vessels are “deep brain tissues” (e.g. basal ganglia, internal capsule, thalamus, pons). These strokes are coined lacunar infarcts. 

 
Embolism: symptoms are abrupt and maximal at the start due to the sudden blockage of a vessel from a clot. The most common source is cardiac.5 
 
Systemic hypoperfusion: most commonly found in shock conditions where there is reduced cardiac output or cardiac arrest. Symptoms are classically 
diffuse and non-focal. The “watershed” regions are most at risk for severe ischemia. These are areas between cerebral blood supplies and are quite 
vulnerable to hypoperfusion. 
 
Initial Assessment and Management 
The immediate goal of stroke assessment in the ED is to minimize brain injury and treat medical complications. At the same time, you must have an 
open mind and large differential as there are a great number of stroke mimickers. 
 
ABC’s  Treat any obvious mimickers   Neuroimaging  Determine if candidate for 
  (hypoglycemia, drug/medication-related)     tPA and/or EVT 
 
Time is brain as they say. ABC assessment, history, neurological exam, fingerstick glucose, and a set of vitals should take place within 3 minutes, no 
more. 
Those with decreased consciousness, bulbar deficits, or associated seizures may not be good candidates for laying down in a CT scanner and might 
require immediate intubation. This is more typical for hemorrhage stroke patients (typically have higher blood pressures on initial presentation). 
 
The most critical aspect of the history is the time of onset. Time will determine eligibility for IV thrombolysis (tPA; <4.5 hours) and endovascular 
thrombectomy (EVT; <24 hours).6 
If patients are unable to reliably provide this, symptom onset is defined as the “last known normal” for baseline function. Family, friends, and EMS 
should help with this (imaging with CT perfusion can help identify those with salvageable brain tissue that still qualify for endovascular 
thrombectomy or tPA). 
 
Any other historical questions are good to ask if the patient is able to answer them but do not let 
this delay neuroimaging. 
 
The physical exam should be concise and efficient. There are many scales available, the NIHSS 
(comprised of 11 items), is the most popular and ranges from 0 to 42 (<5 for mild, 5-9 for 
moderate, >10 for severe). The NIHSS has been correlated to stroke outcomes, although 
admittedly it is less effective at capturing posterior circulation strokes.7,8 

The most predictive symptoms for stroke are facial paresis, arm drift/weakness, and abnormal 
speech (either dysarthria or language comprehension).7 

 
CT head and CTA should be performed. 
The other usual studies include EKG, CBC, BMP, and coagulation studies. Notably, tPA should not be routinely delayed awaiting coagulation study 
results.9 In other words, in the majority of cases, the only 2 tests that are required before administering tPA is a fingerstick glucose and a CT head. 
The only time you should wait for the coagulation studies if there is a suspected bleeding abnormality or patient use of heparin or warfarin. 
 
Other lab studies can be added if there is a concern for other diagnoses (see table below for stroke mimickers). For example, blood cultures, ESR, 
CRP, urine studies, and troponins should be added in those where endocarditis or some other infectious etiology is a concern. 

Differential for frequent focal neurological 
complaints:  
Migraine- usually with a headache 
Hypoglycemia 
Endocarditis- usually with fever, new murmur 
Central venous thrombosis- usually with headache 
Seizure with postictal paresis 
Multiple Sclerosis 
Spinal cord disorder 
Drug/medication side effect or overdose 
Encephalitis 
Brain tumor or abscess 
Conversion disorder 
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Stroke can cause EKG changes; this is especially true of subarachnoid hemorrhages. EKGs with evidence of new-onset atrial fibrillation suggest an 
embolic stroke etiology.  
 
Stroke management in the ED 
Discuss if the patient is a candidate for tPA and/or EVT (see tables below). 
IV fluids: in those who appear dehydrated, volume depletion worsens cerebral blood flow.10 

 
Hypoglycemia: should be immediately corrected if < 60 mg/dL. Hyperglycemia: likely a component of stress and uncontrolled baseline 
hyperglycemia. If >180 mg/dL it should be lowered as it is associated with worsening brain injury.  Remember that hyperglycemia can cause a 
transient worsening of poststroke neurologic deficits or reemergence of previous stroke-related deficits (or poststroke recrudescence [PSR]). 
However, tight glucose control with IV insulin has NOT been associated with improved functional outcomes. Be judicious with insulin as 
hypoglycemia is a serious complication.9,11 

 
Blood pressure:9 see our handout on hypertensive emergency for details and agent preference. There are key differences in hemorrhagic vs ischemic 
stroke management. To be clear, there’s a lot of debate, but we will spare you the details and tell you what’s considered “cool” right now: 

- If eligible for tPA, blood pressure should be targeted at <185 mmHg systolic and <110 mmHg diastolic. The BP should be around 180/105 
for at least 24 hours after thrombolytic therapy. DO NOT rapidly lower the BP as it is okay for it to be around 180s-170s due to cerebral 
autoregulation and distal vessel dilation. 

- If not eligible for tPA, blood pressure should be targeted at <220 mmHg systolic or diastolic <120. 
 
Acute stroke therapy 
tPA: Let’s talk about the elephant in the room, does it work or not? Watch 
this debate of two EM juggernauts and you decide.  It is estimated that 2-5% 
of all strokes will get tPA. Alteplase is first-line therapy, dosed at 
0.9/mg/kg.12 You must confirm the following prior to tPA administration: 
persistent neurologic deficit on exam that is considered disabling (i.e. 
prevents basic daily life functions), serum glucose is normal, BP goals are 
met, >1 large-bore IV line is present, all eligibility criteria are met. 10% of 
the dose is given over 1 minute as a bolus and the rest is given over one 
hour.13 
 
What about those with an unwitnessed stroke or the “wake-up” stroke >4.5 hours symptom onset? There is mixed data, 
but promising, that suggests tPA might be of benefit. Here, stat MRI is performed, and they look for an ischemic 
parenchymal brain lesion on DWI. None of this will be on your boards as it is still controversial and not established 
therapy. 
 
tPA is controversial, and we are not going to even try to debate the pro’s/cons of it. What you need to know is that tPA is 
standard of care at this time, and it will be on your exams. 
 
tPA complications 
All patients who receive tPA get admitted to the ICU for 24 hours of monitoring. Any decline in neurologic function, 
new headache, nausea/vomiting, or sudden rise in BP necessitates a stat CT head to rule out intraparenchymal 
hemorrhage. It is estimated that major systemic hemorrhage, and angioedema occur in approximately 2%, and 5% of patients, respectively.14,15  
In those with symptomatic intracranial hemorrhage (sICH), the mortality is quoted as high as 82% (no wonder why we all have concerns about who 
we give this medication too). 
However, risk of sICH increases with certain factors: baseline NIHSS >20, Age >70, Ischemic changes on initial CT, glucose >300. If there are none 
of these risk factors present, risk of sICH is 2%. 1 risk factor present, 5% risk, >1 risk factor present, 22% risk.16 

 
There is no proven reversal strategy for tPA, but the following are a few treatment options: cryoprecipitate, antifibrinolytic agents, prothrombin 
complex concentrates, TXA, platelets if count <100,000. FFP and protamine sulfate can be given if the patient was previously on warfarin or heparin. 
 
Bleeding gums, oozing from the IV site, and ecchymoses are common and don’t require tPA cessation. Pericardial effusion and serious GI bleeding 
require cessation. 
 
EVT: mechanical thrombectomy is indicated for patients with acute ischemic stroke due to large vessel occlusion in the anterior circulation, 
regardless if they received alteplase or not. EVT might have a role in posterior circulation strokes, but trials excluded these patients initially.17  
 
References: for a complete list of references please go to our website under this topic heading. 

Relative 
contraindications 
Pregnancy 
Age >80 if in 3-4.5-
hour window 
Any oral anticoagulant 
use if in 3-4.5-hour 
window 
Seizure at onset of 
stroke 
NIHSS >25 

Absolute exclusion criteria to tPA (logically explained) 
Prior ischemic stroke, head trauma, or head/spine surgery in < 3 months 
Any prior or current brain tumor or hemorrhage 
Any GI cancer or bleeding in <21 days 
BP >185 / >110 mmHg 
ANY internal bleeding suspected 
Plt count <100,000, INR >1.7, PT >15 seconds, aPTT >40 seconds 
Any therapeutic heparin within 24 hours 
Any DOAC within the past 48 hours 
Extensive hypodensity on CT consistent with irreversible injury 


