Emergency Medicine—Hypertensive Emergencies
Hypertension

Primary HTN is SBP >140mmHg or DBP >90mmHg with no underlying cause.  50 million people have HTN; only 70% of these are diagnosed.  75% of patients have inadequate control of their HTN; 50% are compliant.  HTN is associated with smoking, hyperlipidemia, DM, age >60 years, obesity, and family history of CV disease

Types of HTN

1) Hypertensive emergency – worst type.  DBP >115-130.  Elevated BP is associated with end organ damage to brain, heart, kidneys, and eyes.  Patients present with increased ICP, intracranial bleeding, hemorrhage, CVA, MI, unstable angina, acute LVF, LVH, and acute renal failure

2) Hypertensive urgency – elevated BP is associated with risk for imminent end organ damage.  Decrease BP over 24-48 hours and following up the next day is recommended

3) Acute hypertensive episode – SBP >180 and DBP >110.  Patients is asymptomatic, therefore there is no risk for end organ damage.  No immediate treatment necessary but requires follow up

4) Transient HTN – elevated BP associated with another condition such as anxiety, alcohol withdrawal, and cocaine abuse.  Increased BP is secondary to something else.  Once the precipitating event is removed, BP returns to normal
HYPERTENSION EMERGENICES

Hypertensive Encephalopathy


Hypertensive encephalopathy is an abrupt, sustained rise of BP that exceeds the normal cerebrovascular autoregulation, resulting in vasospasm of the brain and edema.  DBP usually >130
Clinical Manifestations

1) Severe headache

2) Vomiting

3) Confusions

4) Seizures

5) Visual changes

6) Blindness

7) Focal neurological deficits

8) Coma
Malignant Hypertension 

Malignant HTN causes acute and progressive end organ damage.  Untreated can lead to acute renal failure, MI, cerebral hemorrhage, and hypertensive encephalopathy.

Clinical Manifestations

1) Severe headache

2) Blurred vision

3) Dyspnea

4) Chest pain

5) Nocturia

6) Weakness

7) DBP >140

8) LVH

9) Rales

10) Retinal cotton wool spots – due to ischemic infarction of optic nerve due to occlusion of arterioles
11) Papilledema – due to ischemic infarction of optic disc
Pathophysiology


Elevated BP can cause arterioles to dilate and increase capillary bed pressure, leading to fluid leakage into tissues.  This can lead to injury to the endothelium, fibrin deposition, activation of coagulation cascade, and cell proliferation.  Fibrinoid necrosis of small arteries leads to end organ damage.
Preexisting Risks

1) Renal system abnormalities – acute glomerulonephritis, acute renal failure

2) Cardiovascular – acute coronary insufficiency, aortic dissection, MI, unstable angina

3) CNS – subarachnoid hemorrhage, intracranial hemorrhage, thrombotic CVA, encephalopathy, head trauma, TIA

4) Catecholamine – pheochromocytoma, MAO-I interactions

5) Drugs – cocaine, amphetamines, OCPs, corticosteroids, and pre-eclampsia
Clinical Presentation – focus on end organ damage
1) Neurological – signs and symptoms of hypertensive encephalopathy

2) Cardio – increased LV wall tension leading to myocardial ischemia, heart failure, and pulmonary edema

3) Renal – impairs protective autoregulation mechanisms leading to decreased perfusion.  This stimulates the RAS leading to vasoconstriction.  This leads to renal failure, proteinuria, and RBC casts

4) Eyes – flame shaped hemorrhages around the optic disc
History
1) PMH, current medications

2) What is baseline BP?

3) Medication compliance?

4) Any symptoms of end organ damage?

5) CNS – headache, confusion, n/v

6) Cardiac – chest pain, dyspnea, palpitations

7) Renal – nocturia, hematuria, oliguria, pedal edema, weakness

8) Eyes – blurred vision, double vision
Physical Exam

1) Neuro exam – focal deficits, AMS, seizure, coma

2) CV – carotid bruits, murmurs, S3 or S4, tachycardia, rales, JVD, pedal edema

3) Fundoscopic – hemorrhages, cotton wool spots, papilledema
Differential Diagnosis

1) Transient HTN

2) Subarachnoid hemorrhage

3) CVA

4) AMI

5) APE

6) Aortic dissection

7) Pre-eclampsia

8) Withdrawal from BBs or alcohol

9) Catecholamine excess
Diagnostics

1) EKG – ST depression/MI

2) CXR – cardiomegaly, pulmonary edema, aortic dissection

3) UA – proteinuria, microscopic or gross hematuria, RBC casts

4) CBC – microangiopathic hemolytic anemia, thrombocytopenia, increased fibrin split products

5) Glucose – hypoglycemia

6) CT - hemorrhage
Management

1) Goal is to lower BP to prevent end organ damage and lower BP by 25% - reducing BP too quick can lead to cerebral and coronary insufficiency and lead to CVA or MI

2) Need admission to ICU

3) No evidence of end organ damage – discharge with next day follow-up
Medications

1) Sodium Nitroprusside is to DOC – vasodilator.  Lowers BP in seconds.  Contraindicated in pregnancy

2) Labetalol – second line.  Onset of action is 5-10 minutes.  Has alpha and beta blocking effects.  Maximum of 300mg.  Do not use in asthmatics or heart blocks

3) Phentolamine – agent of choice for excess catecholamine states

4) Hydralazine – DOC for pregnancy

5) NTG – myocardial ischemia, CHF

6) Diuretics/morphine - CHF
Hypertensive Urgency

Management

1) BP should be controlled within 24-48 hours

2) Reliable patients can be discharged home with follow-up with PCP for BP recheck and anti-hypertensive medication – Clonidine, Captopril, and Labetalol
Acute Stroke


Acute stroke is disruption of blood flow to a region of the brain resulting in neurologic dysfunction.  Third leading cause of death in US and the leading cause of disability.  TIA is stroke symptoms that resolve in 24h and usually <1h.  Administration of thrombolytics can return patient to normal functioning.  
Types

1) Ischemic – thrombotic, embolic, hypoperfusion

2) Hemorrhagic – intracerebral is rupture of small arterioles or AV malformation.  Subarachnoid is rupture of arterial aneurysms and AV malformations
Clinical Features

History

1) How does usual level of functioning differ from this presentation

2) PMH – HTN, CAD, a-fib, cardiac valve replacement

3) Severe headache – dizziness, loss of vision, sudden onset of focal neurological deficit

4) Unexplained dizziness or falls/loss of vision

5) Dysphasia/aphasia
Physical
1) Neuro – LOC, language, cognition, CN, motor function, cerebellar function, sensation, neglect, gait.  National Institute of Health Stroke Scale assesses disability from stroke

2) Aniscoria – unequal pupils

3) Auscultate for carotid bruits – hypoperfusion, carotid dissection

4) Look for irregular pulse – a-fib
Types of Infarcts and Specific Symptoms

1) Anterior Cerebral Artery – contralateral extremity weakness or numbness, AMS, bowel and bladder incontinence.  Lower extremities!

2) MCA – contralateral face and arm weakness or numbness, dysphasia.  Upper!

3) PCA – contralateral visual field defects, AMS, cortical blindness.  Eyes!

4) Vertebrobasilar arteries – vertigo, nystagmus, dysarthria, dysphagia, contralateral pain, and temporary sensory deficits.
5) Bell’s palsy – facial droop and inability to wrinkle forehead on affected side.  No arm or leg weakness.  Usually from a viral etiology
6) Intracerebral hemorrhage – lethargy, headache, n/v, HTN
7) Cerebellar hemorrhage – dizziness, vomiting, ataxia, inability to walk.  Complications of hernia and death
8) Subarachnoid hemorrhage – severe headache, vomiting, decreased level of consciousness 
Diagnostics

1) Non-contrast CT scan of head in stroke <3 hours duration to r/o intracerebral bleeding.  Ischemic stroke not visible until 6 hours post event on CT – CT done within 15 minutes and interpreted within 45 minutes

2) Blood work such as CBC, electrolytes, coagulation studies

3) Exclude candidates and look for potential cause of stroke

4) ECG for evidence of ischemia or infarction – T wave inversion in severe CVA

5) CXR for widening aorta suggesting aortic dissection
Differential Diagnosis

1) Subdural/epidural hematoma

2) Subarachnoid hemorrhage

3) Intracranial tumor/abscess

4) Seizure

5) Meningitis/encephalitis

6) Hypertensive encephalopathy

7) Carotid dissection

8) Meniere’s disease/Labyrinthitis
Emergent Management

1) Airway, oxygen, IV, intra-arterial BP monitor

2) Determine patient eligibility for thrombolytics – patient must be >18 years old with ischemic stroke and time of onset <3 hours.  Medication of choice is recombinant TPA
3) Antiplatelet – Aspirin within 48 hours of stroke.  Continued for at least two weeks.  No Aspirin if TPA given for 24 hours.  Plavix can also be given

4) Heparin within 48 hours of ischemic stroke reduces DVT and pulmonary embolism and second ischemic stroke – increases risk of hemorrhagic stroke
5) Treat HTN in stroke only if hemorrhagic stroke or thrombolysis candidate with BP >185/110

6) BP >220/115 should be treated with Labetalol and Sodium Nitroprusside
7) Phenytoin for seizures
Disposition

1) If stable – admit to general medical floor

2) Unstable/thrombolytics – admit to ICU

3) TIA needs MRI and MRA, carotid Doppler, carotid US to look for embolic stroke
Complications

1) Cerebellar swelling with compression of brainstem and herniation

2) Hemorrhagic stroke – risk for re-bleed within 24 hours

3) Neurological – irreversible damage
Stroke Team Protocol

1) EMS calls notification of potential stroke patient

2) Physician evaluates patient in first ten minutes

3) CT of head immediately

4) CT interpreted within 45 minutes

5) Platelet and INR count – platelets must be >100,00, INR <1.6, PT <40, and glucose 50-400

6) Confirmed stroke <3 hours of symptoms and no absolute contraindications for thrombolysis

7) TPA should be given within 90 minutes of symptom onset if possible – administer IV 0.9mg/kg, maximum 90mg.  First 10% over one minute, remaining over next hours.  No anticoagulants or antiplatelet for next 24 hours.  Monitor BP for next 24 hours and treat aggressively.  Admit to ICU for minimum of 24 hours

8) ASA 325mg PO within 48 hours.  Hold if TPA given for 24 hours

9) HTN – BP >220/115 with Labetalol 20mg IV.  Add sodium Nitroprusside if refractory

10) HTN and TPA – keep BP <185/110 using previous medications
11) Seizure – Phenytoin 17mg/kg IV load

12) Fever – treat with APAP or ibuprofen.  Identify source of fever

13) Hyperglycemia – treat aggressively with insulin
Contraindications for Thrombolytics

1) Intracranial bleed of CT or clinical presentation of intracranial hemorrhage despite normal CT

2) Uncontrolled HTN

3) AV malformation – prone to hemorrhagic CVA

4) Prior intracranial bleed, head trauma, neurosurgery in past 3 months

5) Pregnancy, post-MI, pericarditis

6) Clinical improvement

7) Recent LP

8) Recent GI/GU bleeding

9) Blood glucose <50 or >400
Patient Education Prior to Thrombolytics

1) 11-13% chance of return to normal function in stroke patients receiving thrombolytics

2) Risk of systemic or intracranial hemorrhage

3) Rate of symptomatic intracranial hemorrhage is 10x greater in thrombolytic treatment group
Subdural Hematoma


Subdural hematoma occurs when bridging veins between the brain and dura tear.  Common in the setting of acceleration-deceleration injury.  Brain atrophy in the elderly and alcoholics stretches the bridging veins.
Clinical Manifestations
1) Progressively worsening headache

2) Neurological deficits
Epidural Hematoma 


Epidural hematoma usually results from direct trauma over the temporoparietal region of the skull and arterial hemorrhage.  Artery is usually the middle meningeal.  Occurs between the dura and skull 
Clinical Manifestations

1) Transient LOC followed by lucid interval and then sustained unconsciousness

2) Crescent of CT
Subdural and Epidural Complications

1) Both epidural and subdural hematoma can lead to elevated ICP – Cushing’s triad is HTN, bradycardia, and respiratory pattern irregularity
2) Rising ICP can also lead to uncal, central transtentorial herniation

3) Determine GCS score

4) Raccoon eyes and battle sign – signs of basilar skull fracture

Subdural and Epidural Management

1) Airway

2) Hyperventilation – long term can lead to vasoconstriction and worsening brain ischemia

3) Mannitol – osmotic diuretic reduces ICP

4) Prophylactic anticonvulsants

5) Surgical decompression
