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C A S E  1
A 63-Year-Old Female With 
Change in Mental Status and 
Slurred Speech

What is the first step in evaluating acute neurologic changes?
In this emergent situation, her presentation with new onset dysarthria is concerning for an acute 
ischemic cerebrovascular accident (CVA), and the evaluation must be expedited because treatment 
with the intravenous thrombolytic recombinant tissue plasminogen activator (rt-PA) is time 
sensitive. In addition to assessing for an acute ischemic stroke, other possible etiologies that could 
present with an acute change in neurologic status need to be considered, such as hypoglycemia, 
hyperglycemia, migraine with aura (complex migraine), hemorrhagic stroke, Todd’s paralysis, 
cerebral neoplasm, and head trauma.

In suspecting an ischemic stroke, what initial history element is critical to obtain?
A timeline beginning with the onset of symptoms must be established. The window to treat an 
ischemic infarction is under 3 to 4.5 hours* from the onset of symptoms. Thus, the evaluation 
must be conducted in an expedited fashion and is best performed in a team setting where multiple 
members can attend to different tasks at the same time. Time is brain and, similar to a myocardial 
infarction treatment, treatment should not be delayed simply because there is a 3- to 4.5-hour 
window to treat. Studies have shown that patients treated earlier with rt-PA have better 
outcomes.

A 63-year-old female presents to the emergency department (ED) with sudden onset of difficulty 
speaking. The symptoms began approximately 1 hour earlier during dinner with family when her 
speech became slurred and incomprehensible. Due to her difficulty speaking in the ED, she is 
unable to provide additional information. Per her husband, her past medical history is notable 
for coronary artery disease, prior heart attack, diabetes mellitus, hypertension, breast cancer, and 
low back pain.

*Treatment of an acute stroke from 3 to 4.5 hours is dependent on review of additional exclusion criteria as 
recommended by the American Heart Association/American Stroke Association.

CLINICAL PEARL

The time of onset is unreliable if the patient is found unconscious or wakes from sleep with 
the new symptoms. The onset of symptoms is defined as the time when the patient was last 
awake and symptom-free or considered neurologically “normal.” In the event the patient 
awoke from sleep with new neurologic deficits, he or she is not eligible for acute treatment 
with rt-PA because the exact time of onset cannot be definitively determined.

STEP 2/3 
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Upon further questioning, the family notes the patient’s breast cancer was managed with a 
lumpectomy over 10 years ago and without evidence of spread. Her back pain was treated with 
injections, the last one a year ago.

On exam, her temperature is 37.1 °C (98.8 °F), pulse rate is 92/min, respiration rate is  
22/min, and oxygen saturation is 94% on room air. She is unable to form intelligible words. There 
is a noticeable slur to her speech, and exam reveals a dense right-sided facial droop that involves 
the forehead. She is able to move all extremities, though the right arm strength is 4−/5 and the 
right leg strength 4+/5. Auscultation of the heart reveals a regular rate and rhythm without a 
murmur.

TABLE 1.1 ■  Exclusion Criteria for Treatment With 
rt-PA Within 3 Hours of Symptom Onset per FDA 
Prescribing Information

Absolute Exclusion Criteria
•	 Active	internal	bleeding
•	 Recent	intracranial	or	intraspinal	surgery	or	serious	head	

trauma
•	 Intracranial	conditions	that	may	increase	the	risk	of	bleeding
•	 Bleeding	diathesis
•	 Current	severe	uncontrolled	hypertension
•	 Current	intracranial	hemorrhage
•	 Subarachnoid	hemorrhage

What questions should be asked to exclude other possible diagnoses related to decreased 
cognition and slurred speech?
Alternative conditions could resemble an acute stroke and therefore must be considered. Hypo-
glycemia warrants questions regarding diabetes and glucose control. If the patient has had similar 
symptoms in the past associated with a proceeding aura, he or she may be suffering from a 
migraine with aura. History of cancer may signal the presence of a brain tumor, potentially 
metastasis. A history of alcoholism could indicate Wernicke’s encephalopathy (which classically 
causes ophthalmoplegia, ataxia, and confusion), and fever could suggest the presence of an abscess 
or systemic infection. Home medications should be reviewed for possible drug toxicities (e.g. 
lithium, phenytoin, and carbamazepine) and the possibility of a postictal period warrants ques-
tions regarding a seizure prior to the onset of symptoms.

In preparation for treatment with rt-PA for an ischemic stroke, additional questions must be 
asked to determine whether the patient is a candidate for therapy. A targeted history should be 
elicited to evaluate for exclusion criteria that would rule out the possibility of treating with rt-PA 
(Table 1.1).

Regarding the patient’s history of cancer, it is important to know how long ago it was treated 
and whether it is still active. A cerebral metastatic lesion could mimic the symptoms of an isch-
emic stroke. Newly discovered cerebral lesions and recent intracranial surgery (within 3 months) 
have an increased risk for intracranial bleeding with use of rt-PA. Because her husband noted 
that she suffered from low back pain, questions regarding surgical treatment, such as a lumbar 
fusion, are important because recent intraspinal surgery is also a contraindication.

Considering the time-sensitive nature of the initial assessment, how should the  
exam be focused?
Airway, breathing, and circulation must be assessed first to determine whether emergent treat-
ment is necessary for airway protection. In addition to the initial vital signs, a bedside glucose 
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check should be obtained to assess for acute hypoglycemia as it can often mimic a stroke. In an 
urgent and especially an emergent setting, it can be considered the fourth vital sign. Because a 
stroke is suspected, a computed tomography (CT) scan is urgently needed to evaluate for the 
presence or absence of an intracranial hemorrhage.

The neurological exam is paramount and needs to be performed to understand the deficits, 
localize the lesion, and for documentation to monitor subsequent measurements of improvement. 
Although a thorough neurologic exam is necessary to assess for deficits that will need to be treated 
prior to returning home, a brief exam is sufficient to determine progression of the stroke and 
whether the patient is a candidate for rt-PA. Many standardized scales are available for use. One 
common scale is the National Institutes of Health Stroke Scale (NIHSS). The NIHSS is a 
focused neurological assessment that includes an evaluation of consciousness, cranial nerves, and 
gross motor, sensory, and cerebellar deficits. It has been validated for prediction of lesion size and 
can be used as a prognostic indicator of eventual outcome.

What signs or symptoms are highly predictive for an ischemic stroke?
Because early identification of an acute ischemic stroke is important to initiate protocols for 
further diagnostic studies and possible treatment with rt-PA, a simplified assessment was devel-
oped and validated for use by first responders. The Cincinnati Prehospital Stroke Scale is a 
modified version of the NIHSS that assesses facial droop, arm drift, and presence of aphasia. 
When any one of these abnormalities is identified by a physician, there is a sensitivity of 66% 
and specificity of 87% in identifying the presence of an ischemic stroke. When used by prehospital 
responders, there is excellent interrater correlation.

During the reevaluation, the patient is responsive and able to follow commands. Her facial droop 
and aphasia remain unchanged, and she continues to have difficulty forming words. Although 
she demonstrated an initial drift when holding up her right arm, the weakness has worsened and 
she has difficulty holding her arm up against gravity.

What additional neurologic deficits are commonly seen in a cerebrovascular accident?
In addition to these exam findings, ischemic strokes can lead to any number of neurologic deficits. 
The anatomic location of the damaged brain tissue will dictate the neurologic deficits. The middle 
cerebral artery (MCA) supplies blood to the lateral frontal, parietal, and temporal lobes. Involve-
ment of the MCA can lead to contralateral hemiparesis. Typically the pattern of weakness is face 
weakness > arm weakness > leg weakness, and additional deficits may include sensory loss, dys-
arthria, and homonymous hemianopia. Involvement of the dominant hemisphere, most com-
monly the left side of the brain, can lead to loss of language skills such as aphasia, alexia, apraxia, 
and acalculia. Involvement of the nondominant hemisphere can result in neglect of the contra-
lateral side, loss of smell, and loss in prosody of speech. See Figure 1.1 for CT images of an 
MCA stroke.

The anterior cerebral artery supplies blood to the medial frontal lobe and can lead to contra-
lateral hemiparesis where leg weakness is worse than arm weakness with relative sparing of the 
face due to its lateral location on the motor homunculus. Involvement of the frontal lobe can 
lead to disinhibition and behavioral changes. Patients with anterior cerebral artery lesions can 
also demonstrate increased spontaneity and distractibility.

Involvement of the vertebrobasilar arteries affects the medulla and pons. Two associated 
syndromes are Wallenberg syndrome (involvement of the lateral medullary) and Weber syndrome 
(involvement of the midbrain, descending corticospinal pathway). Wallenberg syndrome causes 
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Figure 1.1	 Computed	 tomography	scan	
of	 the	 head	 revealing	 a	 subacute	 left	
hemisphere	middle	cerebral	artery	(MCA)	
ischemic	 stroke	 as	 indicated	 by	 the	
arrow.	 (Courtesy of https://commons
.wikimedia.org/wiki/Fi le:Eart lyrtMC	
Astroke3dlatter.png)

In addition to an initial set of vital signs, a bedside glucose is obtained and is 112 mg/dL (normal). 
A 12-lead electrocardiogram (ECG) reveals a rate of 95/min. Initial laboratory studies (Table 
1.2) and a CT scan of her head (Fig. 1.1) are available for review.

BASIC SCIENCE/CLINICAL PEARL

Bell’s palsy is caused by dysfunction or injury of the facial nerve lower motor neurons. This 
can often be confused with an ischemic stroke (upper motor neuron injury). In stroke 
patients, the injury to the seventh cranial nerve (CN 7) leads to paralysis of the lower half of 
the face with sparing of the muscles in the forehead due to contralateral innervations of the 
frontalis and orbicularis oculi muscles. In Bell’s palsy, injury to peripheral CN 7 results in 
contralateral weakness of the upper and lower face, including the inability to fully close the 
patient’s eyelid.

STEP 1/2/3 

alternating hemianesthesia (ipsilateral loss of pain and temperature sensation of the face with 
contralateral loss of pain and temperature sensation of the body), ipsilateral Horner syndrome, 
dysarthria, dysphonia, dysphagia, nausea, nystagmus, vertigo, and ataxia. Weber syndrome can 
lead to an ipsilateral third nerve palsy and paralysis of the contralateral arm and leg.

Strokes related to posterior circulation can affect the midbrain, occipital, and occipito-parietal 
cortices. Deficits include visual field loss, balance and proprioceptive deficits, prosopagnosia, and 
memory impairments. Due to collateral circulation from the posterior cerebral artery via the 
posterior communicating artery to the middle cerebral artery, there may also be deficits related 
to the MCA, such as hemiparesis and sensory loss.

https://commons.wikimedia.org/wiki/File:EartlyrtMCAstroke3dlatter.png
https://commons.wikimedia.org/wiki/File:EartlyrtMCAstroke3dlatter.png
https://commons.wikimedia.org/wiki/File:EartlyrtMCAstroke3dlatter.png
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TABLE 1.2 ■  Initial Laboratory Tests

White	blood	count	(4.0-11.0) 5.0	K/μL

Hemoglobin	(12.0-16.0) 12.7	g/dL

Hematocrit	(35.0-47.0) 38.5%

Platelets	(140-440) 186	K/μL

aPTT	(24-37) 20

International	normalized	ratio	(0.90-1.10) 0.98

Complete	metabolic	panel Normal

Thyroid-stimulating	hormone	(0.3-5.0) 4.8	μU/mL

aPTT,	Activated	partial	thromboplastin	time.

CLINICAL PEARL

4 to 6% of patients who receive rt-PA suffer hemorrhagic conversion of the ischemic stroke. 
Although the original trial demonstrated and increased incidence of hemorrhage in rt-PA patients 
when compared to placebo, the mortality rates were similar when compared at 3 months.

STEP 2/3 

Diagnosis: Left middle cerebral artery ischemic stroke

In this case, there are no contraindications, and both the patient and her family agree to treatment 
with rt-PA, which is started immediately. She is transferred to the Neuro Intensive Care Unit (NICU) 
where her blood pressure is closely monitored and serial neurologic checks are preformed hourly.

What additional diagnostic studies can be performed in the evaluation  
of an ischemic stroke?
Following the initial acute management and initiation of antithrombolytic therapy (if indicated 
and agreed upon by the patient and family members), additional studies are necessary to assess 
for a possible source of the ischemic stroke. A magnetic resonance angiogram (MRA) of the head 
and neck evaluates for carotid and intracranial stenosis. If carotid stenosis is identified, treatment 
may be pursued with a carotid endarterectomy or carotid artery stenting. An echocardiogram 
with bubble study can assess for the presence of an embolic etiology, valvular vegetations, or 
left-to-right shunt. If negative and there is still high clinical suspicion for embolic disease, then 
a transesophageal echocardiogram may be performed as well to look for vegetations or aortic arch 
plaque. In the event the initial CT scan of the head is unrevealing for a cause of neurologic defi-
cits, a magnetic resonance imaging (MRI) scan with diffusion-weighted images (DWI) is more 
sensitive in identifying ischemic lesions. Laboratory studies include a lipid profile, fasting glucose 
levels, and hemoglobin A1C for evaluation of secondary stroke prevention.

Upon transfer to an intensive care unit, close monitoring is continued with telemetry and 
hourly neurologic checks. In addition, blood pressure must be followed closely. Although hyper-
tensive management is important for long-term prevention, permissive hypertension is utilized 
during the immediate subacute phase to allow for increased perfusion to affected cerebral tissue. 
An exception to acute treatment of hypertension is in the setting of a hypertensive emergency 
where the systolic pressure is greater than 220 mm Hg or the diastolic pressure is greater than 
120 mm Hg and there is evidence of end-organ damage.
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CLINICAL PEARL

In the setting of a hypertensive crisis, blood pressure should be lowered gradually, ideally 
no more than 15% within several hours. Decreasing the blood pressure any quicker could 
lead to significantly decreased perfusion pressure and the potential for end-organ damage.

STEP 2/3 

What treatments can be started for secondary prevention of stroke?
To prevent hemorrhagic conversion, anticoagulation or antiplatelet medications should be held 
within the first 24 hours, following the initiation of antithrombolytic therapy. However, there is 
strong evidence demonstrating the benefit of stroke prevention with antiplatelet medications 
including clopidogrel (Plavix) and aspirin either alone or as a combination medication with 
dipyridamole. Anticoagulation with warfarin is indicated only when utilized for concurrent treat-
ment of atrial fibrillation.

CLINICAL PEARL

If there is any suspicion of dysphagia, such as the presence of slurred speech or facial 
droop, the patient should be restricted to nothing by mouth (NPO) and a speech therapy 
consultation requested to assess swallowing function. Dysphagia can often go unnoticed, 
described as silent aspiration, and increases the risk for aspiration of solids and liquids, 
which can result in an aspiration pneumonia.

STEP 2/3 

BASIC SCIENCE/CLINICAL PEARL

Antiplatelet treatment is a mainstay of stroke prevention. Clopidogrel works by inhibiting the 
adenosine diphosphate (ADP) receptor on platelets and prevents activation. On the other 
hand, aspirin inhibits thromboxane A2, which is secreted by activated platelets and causes 
activation of new platelets and platelet aggregation.

STEP 1/2/3 

In addition, modifiable risk factors should be addressed. Due to the life-changing implications 
of a stroke, the patient may become more motivated to stop smoking, and cessation techniques 
should be discussed. A lipid profile can help direct the need for statin therapy. Diabetes and 
hypertension are both significant risk factors, and efforts must be taken for improved control. 
There is a high prevalence of obstructive sleep apnea (OSA) in patients who have a stroke, so it 
is important to screen for OSA in these patients.

What nonpharmacologic treatments or assessments are important prior to discharge from 
the hospital?
In addition to medical management, disposition will be in question depending upon residual 
neurologic deficits. Patients who suffer significant weakness or loss of coordination can have 
trouble with simple tasks such as moving from a sitting to standing position or walking. Everyday 
activities such as dressing and toileting become more difficult. Aphasia can make simple com-
munication impossible. Thus, assessments by physical, occupational, and speech therapists are 
important to determine whether the patient is safe to return home. Often, individuals were previ-
ously independent with their everyday activities but following the onset of stroke are no long 
able to complete even simple tasks without assistance. This therapy should be initiated soon after 
admission to the hospital but can continue long after discharge. If the deficits are severe and the 
patient requires a great deal of assistance with walking and other tasks, an inpatient rehabilitation 
facility or skilled nursing facility may be considered. If the deficits are minimal but present, the 
discharge home with home therapy may be reasonable.
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Following treatment with rt-PA, the patient’s neurologic deficits improve but remain persistent. 
She continues to have difficulty communicating secondary to the aphasia. Despite improvement 
of her right-sided weakness, she demonstrates continued trouble with walking and coordinating 
fine motor skills, which made dressing and eating difficult. Thus, after an inpatient consultation 
by a physiatrist, she is accepted for acute inpatient rehabilitation.

BEYOND THE PEARLS

• Recent studies show that rt-PA may be given up to 4.5 hours from the onset of 
symptoms for the treatment of stroke. This guideline is based on the European 
Cooperative Acute Stroke Study [ECASS] III. The FDA approval allows for treatment 
within 3 hours of onset, but the American Academy of Neurology (AAN)/American Heart 
Association (AHA)/American Stroke Association (ASA) recommend treatment up to 4.5 
hours (Class B evidence) despite the fact that this is technically off-label use in the 
United States. Treatment between the 3- and 4.5-hour window can be beneficial for a 
smaller group of individuals and requires consideration of additional exclusion criteria.

• Current exclusion criteria/contraindications for treatment with rt-PA are still being 
discussed and revised between the FDA and AHA/ASA for treatment within 3 hours.

• Rapid resolution of neurologic symptoms is an exclusion criteria, although recent studies 
have shown when these patients are not treated with rt-PA, they can still suffer from a poor 
stroke outcome. Thrombolytic therapy has been given to patients on an off-label basis, 
though treating in this scenario is not formally recommended and warrants further study.

• Another symptom occasionally associated with Bell’s palsy is loss of taste. This 
impairment is caused by dysfunction of the chorda tympani innervating taste on the 
tongue.

• The visual field loss pattern can provide insight into the site and size of the cerebral 
tissue affected. Although homonymous hemianopia can be caused by a large MCA 
stroke or an isolated occipital lesion, the former can be differentiated by corresponding 
hemiparesis. In addition, smaller MCA strokes with involvement of optic radiations will 
lead to quandrantinopia.

• Diagnostically, the presence of an acute ischemic stroke can be made based on clinical 
features, and confirmation with CT and additional advanced imaging is not necessary. 
However, it is common practice to perform an MRI for additional characterization of the 
stroke and angiography to evaluate for vascular malformations.

• The major concern regarding treatment with rt-PA for ischemic stroke remains 
intracranial hemorrhage. Although the original trial demonstrated an increased incidence 
of hemorrhage in rt-PA patients when compared to placebo, the mortality rates were 
similar when compared at 3 months.
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Complaint/History: A 63-year-old female presents with sudden dysarthria and aphasia that 
progresses with worsening right-sided weakness.

Findings: Notable for an aphasia, right-sided facial droop, and mild hemiparesis affecting her 
right side initially. Weakness on the left progresses and she is no longer able to hold her arm 
up against gravity.

Labs/Tests: Initial laboratory studies are unremarkable and a CT scan of the head shows a 
subacute infarction consistent with a distribution of the left middle cerebral artery.

Diagnosis: Left middle cerebral artery ischemic stroke.
Treatments: Initial intravenous thrombolytic treatment with rt-PA, admission to the NICU for 

neurologic checks and close blood pressure management. After acute care management, 
transfer to an acute inpatient rehabilitation unit for persistent right hemiparesis and aphasia.




