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Herpes simplex encephalitis 
‒ Herpes mainly affects the temporal lobe of the brain, and presents with an acute onset (<1 week 

duration) of focal neurological findings such as altered mentation, focal cranial nerve deficits, 
hemiparesis, dysphasia, aphasia, ataxia, or focal seizures. 

‒ Fever is present in approximately 90% of patients. 
‒ CSF examination characteristically reveals lymphocytic pleocytosis, increased number of erythrocytes 

(hemorrhagic destruction of temporal lobes), and elevated protein levels; low CSF glucose levels. 
‒ HSV polymerase chain reaction analysis is the gold standard. 
‒ Acyclovir can cause crystalluria with renal tubular obstruction during high-dose parenteral therapy, 

especially in inadequately hydrated patients. 
 
 

Bacterial meningitis 
‒ The characteristic CSF findings in bacterial meningitis are markedly increased PMN leukocytes and 

decreased glucose levels. 
‒ Gram stain may show organisms. 

 
Waterhouse-Friderichsen syndrome 
‒ The Waterhouse-Friderichsen syndrome is acute adrenal gland insufficiency caused by profound, 

usually, bilateral adrenal glands hemorrhage because of disseminated intravascular coagulation. 
‒ It is a very serious complication of meningococcal meningitis caused by Neisseria meningitidis. 
‒ Patients usually experience circulatory collapse and septic shock. 
‒ The typical signs are petechial rash or purpura, cyanotic pallor and cutaneous bleeding with subsequent 

necrosis. 
 
 

Cryptococcal meningitis 
‒ It is often seen in immunocompromised patients (e.g., HIV patients with a history of IV drug abuse). 
‒ CSF examination illustrates chronic lymphocytic meningitis, with an increase in opening pressure, 

elevated proteins, pleocytosis (usually lymphocytes), and low glucose levels. 
‒ Organisms can be detected by India ink preparation.  
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Progressive multifocal leukoencephalopathy (PML) 
‒ PML is an opportunistic infection seen in immunocompromised patients. It is caused by the JC virus, a 

human polyomavirus. 
‒ PML predominantly involves the cortical white matter. 
‒ The most common presenting symptoms are hemiparesis and disturbances in speech, vision and gait. 
‒ An immunocompromised patient with focal neurological deficits should raise the suspicion for PML. 
‒ Progressive multifocal leukoencephalopathy lesions are non-enhancing, and do not produce mass effects. 
‒ Classic MRI findings in PML consist of multiple demyelinating, non-enhancing lesions with no mass 

effects. 
 

‒ Suspect progressive multifocal leukoencephalopathy in an HIV-infected patient with focal neurological 
signs and multiple non-enhancing lesions with no mass effect on the CT scan. 

 
‒ NOTE: A positive Toxoplasma serology is quite common in normal subjects in the United States 
 
 
‒ Primary CNS lymphoma is the second most common cause of mass lesions in HIV-infected 

patients. Patients presents with an altered mental status. It presents as a solitary weakly ring-
enhancing periventricular lesion on MRI, but is usually solitary, weakly enhancing and periventricular. 
The presence of EBV DNA in CSF is quite specific for the diagnosis. 

 
 
‒ Toxoplasmosis is a good differential diagnosis; however, MRI reveals multiple, ring-enhancing, 

spherical lesions in the basal ganglia.  
 
 
‒ An isolated, round, smooth-bordered, ring-enhancing intracranial lesion on contrast CT scan of the 

brain in an immunocompetent patient with a known extracranial bacterial infection is most likely a 
brain abscess. Aerobic & anaerobic streptococci and Bacteroides species (anaerobes) are the most 
common causative organisms. 
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Cranial nerves 
‒ Olfactory (CN I): Smell 
‒ Optic (CN II): Sight 
‒ Oculomotor (CN III): Eye movement, pupil constriction, accommodation, eyelid opening. 
‒ Trochlear (CN IV): Eye movement 
‒ Trigeminal (CN V): Mastication, facial sensation (ophthalmic branch “V1” controls corneal sensation, 

when it is damaged → corneal anesthesia, patients can suffer from corneal injury without awareness). 
‒ Abducens (CN VI): Eye movement 
‒ Facial (CN VII): Facial movement, taste from anterior 2/3 of tongue, lacrimation, salivation 

(submaxillary and sublingual glands), eyelid closing 
‒ Vestibulocochlear (CN VIII): Hearing, balance 
‒ Glossopharyngeal (CN IX): Taste from posterior 1/3 of tongue, swallowing, salivation (parotid gland), 

monitoring carotid body and sinus chemo- and baroreceptors 
‒ Vagus (CN X): Taste from epiglottic region, swallowing, palate elevation, talking, thoracoabdominal 

viscera, monitoring aortic arch chemo- and baroreceptors 
‒ Accessory (CN XI): Head turning, shoulder shrugging 
‒ Hypoglossal (CN XII): Tongue movement. 

 
 
‒ Supratentorial lesion: partial or complete hemiparesis 
‒ Posterior column lesion: ataxia 
‒ Cerebellar lesion: posterior fossa symptoms e.g. ataxia, nausea, vomiting… 
‒ Upper thoracic spinal lesion: paraplegia, bladder & fecal incontinence, absent of sensation from the 

nipple downwards. 
‒ Lower thoracic spinal lesion: absent of sensation from the umbilicus downwards 
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Spinal cord compression 
‒ Spinal cord compression is characterized by signs and symptoms of upper motor neuron dysfunction 

distal to the site of compression 
‒ These include bilateral decreased sensation, weakness, hyperreflexia, and extensor plantar response 

(“positive Babinski sign”: when stroking the sole of the foot elicits extension of the great toe). 
‒ Cord compression is a medical emergency requiring prompt diagnosis by a spinal MRI. 

 
 
Cauda equine syndrome 
‒ Cauda equine syndrome is characterized by low back-pain, paraplegia, variable sensory loss, saddle 

anesthesia, urinary and fecal incontinence and it would not occur secondary to compression/fracture 
vertebra. 

‒ The cauda equina consists of spinal nerves before they exist the spinal cord. 
‒ This is a surgical emergency. High-dose of dexamethasone should be started immediately once  the 

diagnosis is suspected. 
‒ Cord compression is a medical emergency requiring prompt diagnosis via spinal MRI to identify the site 

of compression/fracture, followed by surgery. 
 

 
BACK PAIN 
‒ May arise from paraspinous muscles, ligaments, facet joints, disks, or nerve roots; typically resolves 

within four weeks. 
‒ Prolonged bed rest is contraindicated. 
‒ Risk factors for malignancy include age > 50, a previous history of cancer, pain not relieved by lying 

down, symptoms > 1 month, pain that worsens at night, and constitutional symptoms. 
‒ It is important to be familiar with the basic strategy of the management of patients with acute back pain. 
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Disk herniation 
‒ Causes include degenerative changes, trauma, or neck/back strain or sprain. 
‒ Most common in the lumbar region, especially at L4–L5 and L5–S1. 
‒ Common among middle-aged and older men. 
‒ Disc herniation presents as acute onset of electricity-like low back pain radiating down the buttock and 

below the knee usually preceded by several months of aching, “discogenic” pain. The pain is caused due 
to impinged nerve. 

‒ Herniated disk manifests with sciatica-type pain that radiates along the thigh and typically below the 
knee. Exacerbated by straining (e.g., coughing). 

‒ Associated with  sciatica, paresthesias, muscle weakness, atrophy, contractions, or spasms. 
‒ Positive straight leg suggests nerve root irritation due to impingement. 
‒ Crossed straight leg test is very specific for disc herniation. 
‒ At the same time, no neurologic deficit is present and the perianal area is intact (it is always important to 

rule out cauda equina syndrome). 
 

‒ Obtain a plain radiograph if other causes of back pain are suspected (e.g., infection, fracture). 
‒ In patients with acute 'mechanical' back pain without significant neurologic deficit, conservative 

approach is preferred for a period of 4-6 weeks. This includes early mobilization, muscle relaxants, and 
NSAIDs. Bed rest and physical therapy has not been shown to be helpful. 

‒ If the pain persists after 4-6 weeks of conservative treatment or progressive neurologic deficit evolves, 
high-resolution diagnostic modalities are usually employed: MRI or CT with or without contrast 
myelography. 

 

‒ Emergency surgical decompression is indicated in case of significant or rapidly progressive neurologic 
deficit (foot drop, weakness of the legs) or cauda equina syndrome.  

‒  Severe or rapidly evolving neurologic deficits and are indications for discectomy. 
 
 
Lumbar Spinal Stenosis 
‒ A narrowing of the lumbar spinal canal that can → compression of the nerve roots. 
‒ Narrowing of the spinal canal results from encroaching osteophytes at the facet joints, hypertrophy of the 

ligamentum flavum and protrusion of intervertebral disks. 
‒ Lumbar spinal stenosis is associated with aging, especially after 60 years age. 
‒ Back pain associated with calf pain. 
‒ Back pain that radiates to the buttocks and legs; leg numbness and weakness. 
‒ Pain becomes better with sitting or leaning forward due to flexion of the lumbar spine or hips and gets 

worsened by extension of the lumbar spine. 
‒ Leg cramping is worse at rest, with standing, and with walking (pseudo-or neurogenic claudication). 

Symptoms improve with flexion at the hips. 
‒ In some patients gait disturbance is so prominent that they complain of having "spaghetti legs" or 

walking "like a drunken sailor". 
‒ The preservation of pedal pulses helps distinguish from vascular claudication. 



   

 390 

‒ MRI is the investigation of choice for suspected lumbar spinal stenosis. 
‒ Mild to moderate: NSAIDs and abdominal muscle strengthening. 
‒ Advanced: Epidural steroid injections can provide relief. 
‒ Refractory: Surgical laminectomy may achieve significant short-term success, but many patients will 

have a recurrence of symptoms. 
 
 
Metastasis from carcinoma 
‒ It is the most common malignant tumor of the skeletal system. 
‒ In patients with history of malignancy, back pain raises suspicion for bone 

metastasis. 
‒ Progressive low back pain not relieved by rest and worse at night suggests 

vertebral body metastasis. 
‒ Secondaries to the bone mainly arise from primaries of the prostate, breast, 

lung, multiple myeloma, and lymphoma.  
‒ Technetium 99 scinti scanning is the most effective method to assess bone 

metastasis. 
 
 
Lumbar strain 
‒ Usually occurs following twisting of the back while lifting heavy weights. 
‒ There is usually no point tenderness. Para spinal muscles are involved. 
 
 

Lumbago 
‒ Usually related to physical strain and has less dramatic onset. 
‒ Usually paravertebral muscle tenderness rather than spinal tenderness is the feature. 

 
 
Compression fracture of the vertebrae 
‒ It is a common complication of advanced osteoporosis. 
‒ It usually manifests as acute back pain without any history of trauma in a predisposed patient to 

osteoporosis e.g. old age, postmenopausal women and glucocorticoid therapy. 
‒ Neurologic examination will be normal. “Local tenderness usually present”. 
‒ Malignancy presents with similar picture. X-ray spine and bone scan is indicated to differentiate these 

two. 
 
‒ Note: Absent ankle reflex can be seen in elderly patients as part of the normal aging process. 
‒ Absent Babinski sign suggests no upper motor neuron-type lesion. 
‒ Lower extremity weakness or numbness suggests associated nerve injury. 



   

 391

SPINAL CORD INJURIES 
‒ Patients treated with high-dose methylprednisolone within eight hours of spinal cord injury have 

significant and sustained neurological improvement. Thus its use is warranted as the first priority 
after stabilizing the patient. 

 

Syringomyelia 

‒ Syringomyelia is a disease in which CSF drainage from the central canal is disrupted, leading to a 
fluid filled cavity that compresses surrounding neural tissue. 

‒ Presence of cord cavity is the most characteristic feature. 
‒ The most common causes of syringomyelia are Arnold Chiari malformations, prior spinal cord 

injury and idiopathic. 
‒ 3% to 4% of patients with spinal cord injuries (e.g. whiplash) will develop post-traumatic 

syringomyelia. Symptoms develop months to years later. 
‒ It results in impaired strength (areflexic weakness) and pain/temperature sensation in the upper 

extremity in a “cape” distribution. 
‒ MRI is used for definitive diagnosis. 
 
 

Subacute combined degeneration 
‒ Occurs with vitamin B12 deficiency. Low serum vitamin B12. 
‒ Patients complains of distal paresthesia and weakness of extremities followed by spastic paresis and 

ataxia. 
‒ Treatment with vitamin B12. 
 
 

Anterior cord syndrome 
‒ Anterior cord syndrome is commonly associated with burst fracture of the vertebra. 
‒ Selective damage of the corticospinal and spinothalamic tracts. 
‒ It is characterized by total loss of motor function below the level of lesion with loss of pain and 

temperature on both sides below the lesion. 
‒ MRI is the best investigation to study the extent of neurological damage 
‒ Patients treated with high-dose methylprednisolone within eight hours of spinal cord injury have 

significant and sustained neurological improvement, thus its use is warranted as the first priority after 
stabilizing the patient. 

 
 

Central cord syndrome 
‒ Central cord syndrome is characterized by burning pain and paralysis in upper extremities with 

relative sparing of lower extremities. 
‒ It is commonly seen in elderly secondary to forced hyperextension type of injury to the neck 

particularly in patients with degenerative disease (e.g. spondylosis). 
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Brown Séquard syndrome 
‒ Brown Séquard syndrome is acute hemisection of cord. 
‒ It is characterized by ipsilateral motor and proprioception loss and contralateral pain loss below the 

level of lesion [TWO LEVELS BELOW THE LESION]. 
 
 

Ongoing ischemia 
‒ Paresthesias, change in temperature, and non-detectable radial arterial pulsations. 
‒ Immediate anticoagulation with heparin and surgical intervention (i.e., embolectomy) are crucial, 

because this condition can lead to tissue death and amputation if not effectively treated within hours. 
 
 

Transient ischemic attack (TIA) 
‒ It typically presents as acute, focal neurological deficits (e.g., right-sided weakness, expressive 

dysphasia) that completely resolve within 24 hours. 
‒ There are essentially 3 underlying pathophysiological mechanisms of TIA:  

1. Blood vessel abnormality (e.g., atherosclerosis, inflammation, arterial dissection, developmental 
malformation, venous thrombosis) 

2. Embolic source (e.g., heart, extracranial artery) 
3. Inadequate cerebral blood flow (due to decreased perfusion pressure or increased blood viscosity) 

 

‒ Normal CT scan is also consistent with the diagnosis, since ischemic strokes are not always visible on the 
CT scan within the first 24 hours of presentation. 

‒ In elderly patients, the most common causes of TIAs are atherosclerosis and emboli. 
‒ In younger patients, atherosclerosis is less likely, and one should consider other causes such as emboli, 

vasculitis, dissection, malformations and hypercoagulable states. To identify the underlying cause, 
transthoracic echocardiogram can be performed. A normal echocardiogram warrants further work-up 
to check for possible hypercoagulable conditions (e.g., Factor V Leiden mutation, prothrombin gene 
mutation, hyperhomocysteinemia, lupus anticoagulant, etc.). 

 

‒ There are three subtypes of TIA:   
1. Embolic (artery-artery or cardioaortic)  
2. Large vessel atherothrombotic (large artery low flow TIA)  
3. Small vessel atherothrombotic (lacunar low flow TIA) 

 

‒ Normal MRI or CT angiography makes the diagnosis of large vessel low flow TIA unlikely.   
‒ All patients with atherothrombotic TIA should receive an antiplatelet agent if there is no contraindication 

to its use. 
‒ Aspirin is the initial agent of choice for this purpose, Clopidogrel (2nd line) and Ticlopidine (3rd line). 
‒ Aspirin is used in combination with dipyridamole when the patient still develops a TIA despite being on 

aspirin. 
‒ Anticoagulation is considered when the TIA was caused by emboli from the heart. 
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Note: Hemorrhage is an important cause of strokes. Symptoms almost never resolve within 24 hours, and 
CT scan usually shows a hyperdense lesion. Be able to differentiate TIA from hemorrhagic strokes. 
 
 
 
Cerebrovascular accident 
‒ Cerebrovascular disease is responsible for 200,000 deaths each year in the United States, and occurs most 

commonly in the middle and late years of life. The etiopathology can either be ischemic (85%) or 
hemorrhagic (15%). 

 

‒ Atherothrombotic strokes occur at rest and have a gradual onset. Often, the patient experiences 
successive strokes with increasing frequency. Atherosclerotic risk factors (age, obesity, long history of 
hypertension, and hypercholesterolemia) are frequently present in such patients. The neurologic exam 
reveals hemiplegia of the pyramidal type (brisk deep tendon reflexes and Babinski sign), which is 
suggestive of an upper motor neuron lesion due to obstruction of a major cerebral artery. The most 
common site of obstruction is the lateral striate arteries (arteries of stroke), which are the penetrating 
branches of the middle cerebral artery. These supply the internal capsule, the caudate nucleus, putamen 
and globus pallidus. The asymmetrical pupils are due to the increased intracranial pressure, which 
resulted from ischemia and subsequent cerebral edema. 

 

‒ Cardioembolic strokes have a more sudden onset and often involve a large cerebral artery. The most 
common site of obstruction is the lateral striate arteries (arteries of stroke), which are the penetrating 
branches of the middle cerebral artery. These supply the internal capsule, the caudate nucleus, putamen 
and globus pallidus. 

 

‒ A hemorrhagic stroke usually occurs while the person is awake or under stress. It is less common 
than ischemic cerebrovascular accidents, and is most commonly caused by a hypertensive crisis. Other 
causes include transformation of a cardioembolic stroke, arteriovenous malformation, amyloid 
angiopathy and coagulation disorders.The most commonly affected structures are the basal ganglia. The 
associated neurologic symptoms result from the mass effect of the extravasated blood. 

 
‒ Cerebral emboli are one of the most dreaded consequences of endocarditis. They occur when pieces of 

infected valvular vegetations break off and enter the CNS circulation. Treatment with sntibiotics. 
 
‒ The blood supply of the brain can be explained as follows:  

1. Anterior vasculature - comprised of the internal carotid artery and its branches, especially the 
paired anterior and middle cerebral arteries. 

2. Posterior circulation - comprised of the paired vertebral arteries, which unite to form the basilar 
artery, which further divides into the paired posterior cerebral arteries. 

 
‒ The most common site of atherosclerosis is the origin of the internal carotid artery. 
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‒ Internal carotid artery occlusion is most commonly manifested as ocular disturbances (transient mono-
ocular blindness or amaurosis fugax) and ischemia in the middle cerebral artery territory. 

‒ It is important to stress that atherosclerosis is a common form of carotid artery disease. The risk of TIA 
and stroke is related to the degree of carotid artery stenosis. The most common site of atherosclerosis is 
the origin of the internal carotid artery (most severe in the first 2 cm). 

‒ The internal carotid artery (ICA) supplies blood to the ipsilateral brain via the anterior and middle 
cerebral arteries. It also perfuses the retina and optic nerve via the ophthalmic artery. The sudden and 
transient, painless, monocular loss of vision is called amaurosis fugax, and is due to transient embolic 
occlusion of the retinal artery. 

‒ A combination of amaurosis fugax and ischemia in the left middle cerebral artery territory is therefore 
highly suggestive of left internal carotid artery occlusion. Many times, however, it might not be possible 
clinically to distinguish between MCA and ICA occlusion. 

 

‒ Amaurosis fugax is characterized by visual loss that is usually monocular, transient, and described as 
'like a curtain falling down.' Ophthalmoscopy reveals zones of whitened, edematous retina following 
the distribution of the retinal arterioles. Non-invasive evaluation of the carotids is useful in providing 
information regarding the degree of carotid artery stenosis. 

 
‒ Middle cerebral artery  (MCA): stroke is characterized by contralateral motor and/or sensory 

deficits (more pronounced in the upper limb than lower limb) and homonymous hemianopia. If the 
dominant lobe (left) is involved, the patient may have aphasia; whereas, if the non-dominant lobe (right) 
is involved, the patient may have neglect and/or anosognosia. 

 
‒ Anterior cerebral artery (ACA): contralateral weakness and sensory loss in the leg more than 

upper extremities. Other features that may be seen include urinary incontinence, primitive reflexes (e.g., 
grasp and sucking), personality changes, confusion, & foot drop. 

 
‒ Posterior cerebral artery (PCA): Homonymous hemianopsia, visual hallucinations, memory deficits. 

 
‒ Occlusion of the penetrating branches of PCA → CN III palsy with contralateral hemiplegia (Weber's 

syndrome) or CN III palsy with contralateral dyslexia/alexia (Benedikt's syndrome). 
 
‒ Basilar artery: Coma, “locked-in” syndrome, cranial nerve palsies, apnea, visual symptoms, drop 

attacks, dysphagia. 
‒ Locked-in syndrome: occlusion of paramedian branches of basilar artery presenting as quadriparesis 

with intact vertical eye movements. 
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The following is a summary of the abovementioned. (Memorize this!) 
Lesion   Manifestation 
Middle cerebral artery  
occlusion 

Contralateral hemiplegia, conjugate eye deviation toward side of infarct, 
hemianesthesia, homonymous hemianopia, *aphasia (dominant hemisphere), 
*hemineglect (non-dominant hemisphere) 

Anterior cerebral artery  
occlusion 

Contralateral weakness that predominantly affects the lower extremity, 
abulia, akinetic mutism, emotional disturbances, deviation of head and eyes 
toward the lesion, sphincter incontinence. 

Vertebrobasilar system  
lesion(*supplying the 
brain stem) 

'Alternate' syndromes, with contralateral hemiplegia and ipsilateral cranial 
nerve involvement 

Posterior limb of internal  
capsule (lacunar infarct) 

Motor impairment without any higher cortical dysfunction and visual field 
abnormalities 

 
 
‒ Lacunar stroke: Pure motor or sensory stroke, dysarthria–clumsy hand syndrome, ataxic hemiparesis. 

‒ Always suspect lacunar stroke if a patient presents with a limited neurologic deficit. 
‒ The lacunar stroke scenarios are pure motor stroke, pure sensory stroke (thalamus), ataxic-

hemiparesis, and dysarthria-clumsy hand syndrome. 
‒ Lacunar strokes are due to microatheroma and lipohyalinosis in small penetrating arteries of the brain. 
‒ The principal cause of lacunar stroke is hypertension then diabetes. 
‒  

Memorize this table with the 4 common lacunar syndromes: 
Syndrome Pathology  Presentation  
Pure motor  
hemiparesis 

Lacunar infarction in the 
posterior limb of the internal 
capsule 

Unilateral motor deficit (face, arm, lesser 
extent, leg); mild dysarthria, sensory, visual 

Pure sensory  
stroke 

Stroke in the 
ventroposterolateral nucleus of 
the thalamus 

Unilateral numbness, paresthesia, 
hemisensory deficit involving the face, 
trunk, and leg. 

Ataxic-hemiparesis Lacunar infarction in the  
posterior limb of the internal 
capsule 

Weakness that is more prominent in lower 
extremity, along with ipsilateral 
and leg incoordination 

Dysarthria-clumsy  
hand syndrome  

Lacunar stroke at the basis 
pontis  

Hand weakness, mild motor aphasia, sensory 
abnormalities 

 
 
‒ Thalamic stroke (Dejerine-Roussy syndrome): caused by a stroke involving ventral postero-lateral 

(VPL) nucleus of the thalamus, which transmits sensory information from the contralateral side of the 
body. Hemi-sensory loss with severe dysesthesia (numbness and tingling burning feeling) of the 
affected area is typical for a thalamic stroke. 
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‒ CT scan without contrast should be performed in all patients who present with signs and symptoms of 
stroke, to differentiate ischemic from hemorrhagic stroke. 

‒ If there is evidence of ischemic stroke, carotid Doppler and TEE are performed to evaluate the possible 
source of embolism. 

‒ MRI: to identify early ischemic changes (e.g., diffusion-weighted MRI is specific for acute stroke). 
‒ ECG and an echocardiogram if embolic stroke is suspected. 
‒ Vascular studies: For extracranial disease (carotid ultrasound, MRA, or traditional angiography) and for 

intracranial disease (transcranial Doppler or MRA). 
‒ Screen for hypercoagulable states with a history of bleeding, first stroke, or patients < 50 years of age. 

 
‒ If a patient presents within 3 hours after the onset of an ischemic stroke, 

thrombolytic therapy with tPA (after CT scan) should be started (Patients 
must first be screened for contraindications). 

‒ The use of streptokinase in stroke patients has not shown any benefits. The 
drug actually increases the risk of bleeding. The FDA currently recommends 
only tPA in the management of stroke patients. 

‒ Aggressive blood pressure control is not advised as this may impair the 
cerebral autoregulation and worsen the neurological outcome. Treatment is 
indicated when the systolic blood pressure is greater than 220mm Hg or 
diastolic blood pressure is greater than 130 mm Hg. HTN should be reduced 
over a period of several hours. The preferred drugs are the calcium channel 
blockers (e.g., nicardipine) and ACE inhibitors. 

‒ Maintain systolic BP at 20 mmHg above the patient’s normal BP. 
‒ Aspirin: Associated with  ↓ morbidity and mortality in acute ischemicstroke 

presenting ≤ 48 hours from onset. 
‒ Prevention and long-term treatment: 

o Aspirin, clopidogrel: If stroke is 2° to small vessel disease or thrombosis or 
if anticoagulation is contraindicated. 

o Carotid endarterectomy: If stenosis is > 70% in symptomatic patients or > 60% in asymptomatic 
patients (contraindicated in 100% occlusion). 

‒ Anticoagulation: In cases of emboli, new AF, or hypercoagulable states (target INR = 2–3) 
 
‒ Fibrinolytic therapy improves neurologic outcomes in patients with ischemic strokes when given 

within 3 hours of symptom onset. Before administrating tPA, a non-contrast head CT scan should be 
performed to rule out hemorrhagic stroke and the patient should be screened for other contraindications 
for therapy. 

 
‒ Complete occlusion (100 % stenosis) of the carotid artery is a contraindication to surgery. 
‒ Surgery (carotid endarterectomy) is the best treatment for an irregular atherosclerotic lesion in the 

carotids with blockage of 60% or greater and is of great benefit in preventing a stroke. 
‒ When the lesion is 40%, the disease can be followed every 6-12 months with duplex ultrasound. 
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Brainstem Infarction 
‒ Brainstem lesions typically involve the cranial nerves and sensory loss of one half of the face and the 

contralateral half of the body. 
1. Medial medullary syndrome: results from Vertebral artery occlusion. As a result, the patient will 

demonstrate contralateral paralysis of the arm and leg, contralateral loss of tactile, vibratory, and 
position sense, and tongue deviation to the injured side. 

2. Lateral midpontine syndrome: results from lesion of the lateral pons can cause the, which results in 
impaired sensory and motor function of CN V (the trigeminal nerve) with accompanying limb ataxia. 

3. Medial midpontine syndrome: an ischemic lesion of the medial pons. Common characteristics 
include ipsilateral limb ataxia and contralateral eye deviation and paralysis of the face, arm, and leg. 
Impairment of touch and position sense is variable. 

4. Wallenberg syndrome: occlusion of posterior inferior cerebellar artery → lesion of the lateral 
medulla, presenting as an ipsilateral Horner syndrome; loss of pain and temperature sensation of the 
face; weakness of the palate, pharynx, and vocal cords; and cerebellar ataxia. Loss of pain and 
temperature sensation on the contralateral side of the body. 

 
 

Hypertensive CVA 
‒ Hypertension is the most important risk factor for an intraparenchymal brain hemorrhage. 
‒ In elderly patients with multiple medications, it is very important to regularly assess their general well-

being and current medication list, as well as to promote patient adherence to the appropriate regimen. 
‒ Hemorrhages are seen as hyperdense areas on CT scan, while infarcts characteristically have hypodense 

parenchymal areas on CT scan. 
 

‒ Always suspect parenchymal brain hemorrhage whenever a patient presents with a history of 
uncontrolled systemic hypertension and focal neurological signs. 

 
 
Putamen hemorrhage 
‒ The most common site of hypertensive hemorrhage is the putamen (35%). 
‒ The internal capsule lies adjacent to the putamen and is almost always involved, thereby leading to 

hemiparesis. 
‒ Other neurological signs include hemisensory loss, homonymous hemianopsia, stupor and coma. 
‒ The eyes are deviated away from the paralytic side. 
 

 
Cerebellar hemorrhage 
‒ Cerebellar hemorrhage accounts for 16% of cases of hypertensive intraparenchymal hemorrhages. 
‒ The typical presentation is patient having ataxia, vomiting, occipital headaches, gaze palsy, and facial 

weakness. 
‒ There is no hemiparesis. 
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Pontine hemorrhage 
‒ Pontine hemorrhage accounts for 5-12% of cases of hypertensive intraparenchymal hemorrhages. 
‒ Patients present with a deep coma and paraplegia that developed within a few minutes. 
‒ The pupils are pinpoint and reactive to light. There are no horizontal eye movements. 
‒ There is decerebrate rigidity. 

 
 
Subarachnoid hemorrhage 
‒ AVM is the most common of the subarachnoid hemorrhage in children. The history of seizures and 

migraine-like headaches is characteristic. 
‒ Patients with subarachnoid hemorrhage have a sudden, dramatic onset of severe headache. 
‒ There are usually no focal neurological signs. 
‒ The most common causes are saccular aneurysm and vascular malformations.  
‒ Vasospasm (with symptomatic ischemia and infarction) is the major cause of morbidity and mortality in 

patients with subarachnoid hemorrhage (SAH). In affected patients, the signs of ischemia usually appear 
in about 7 days after the SAH. Calcium channel blockers (e.g., nimodipine) are used to prevent 
vasospasm in patients with SAH. 

 

‒ Subarachnoid hemorrhage (SAH) can be caused by an intraventricular 
hemorrhage, which is common in premature infants. Accumulation of the 
blood in the subarachnoid space may lead to destruction of the arachnoid villi 
and cisterns, thereby blocking the flow or decreasing the absorption of CSF, 
and leading to communicating hydrocephalus. 

‒ SAH is the most common cause of communicating hydrocephalus. 
 
‒ The most common cause of a subarachnoid hemorrhage in children is arteriovenous malformation 

(AVM) with rupture into the subarachnoid space. AVM typically produces seizures and migraine-like 
headaches. Therefore, the history of seizures helps in making the correct diagnosis. 

 
‒ Hyponatremia is one of the important complications of subarachnoid hemorrhage "Cerebral salt-wasting 

syndrome". 
‒ SIADH is also commonly seen in patients with intracranial hemorrhage. 

 
‒ Vasospasm following subarachnoid hemorrhage (SAH), occur in approximately 30% of patients, and 

is the major cause of morbidity and mortality in such patients. In affected patients, the signs of ischemia 
usually appear in about 7 days after the SAH. Calcium channel blockers (e.g., nimodipine) are used to 
prevent vasospasm in patients with SAH. 
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Intraventricular hemorrhage (IVH) 
‒ Results from bleeding in the germinal matrix, and occurs predominantly in premature and low-birth-

weight (LBW) infants. 
‒ Patients may present with pallor, cyanosis, hypotension, seizures, focal neurologic signs, bulging or 

tense fontanel, apnea and bradycardia; however, many cases remain asymptomatic, thus mandating 
transfontanel ultrasound for all newborns with predisposing risk factors. 

 
 
Cerebral hemorrhage due to excess anticoagulation 
‒ The risk of bleeding increases with an increase in the INR. 
‒ Correction of excess anticoagulation is dependent upon the INR value and the presence of clinically 

significant bleeding. 
 

INR <5, no significant bleeding omit next warfarin dose 
INR 5-9, no significant bleeding stop warfarin temporarily 
INR > 9   stop warfarin, give oral vitamin K 

 
‒ Patients with serious intracranial bleeding should have rapid correction of excess anticoagulation, with a 

target INR of less than 1.5. Fresh-frozen plasma (FFP) reverses the action of warfarin, works 
immediately, and lasts for a few hours; therefore, FFP should be administered emergently. In addition, 
emergency neurosurgical evaluation should be done for decompression of the increased intracranial 
pressure. 

‒ Vitamin K reverses the action of warfarin, but takes 8-12 hours to be effective. In clinical practice, 
patients with significant bleeding secondary to anticoagulation are given both fresh frozen plasma and 
intravenous vitamin K. 

‒ For the USMLE, however, since fresh frozen plasma works immediately, its administration is the most 
appropriate next step in the management of such patients. 

 
 
Subdural hematoma 
‒ Subdural hematoma will show as a lenticular hematoma on CT scan. 
‒ Bleeding is due to tearing of bridging veins between cortex and venous sinuses. 
‒ Treatment of acute subdural hematoma is essentially conservative if no midline shift is present on CT 

scan. Treatment is centered on prevention of intracranial hypertension by head elevation, 
hyperventilation and if needed, use of acetazolamide or mannitol. 

‒ Craniotomy is indicated in acute subdural hematoma with midline shift of structures on CT scan but is 
associated with grave prognosis. 
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Epidural hematoma 
‒ Epidural hematoma will show as a biconvex hematoma on CT scan. 
‒ Bleeding is due to middle meningeal artery injury due to head trauma. Because it is under arterial 

pressure, it expands rapidly. Fluid resuscitation increases the rate at which the hematoma expands, 
thereby precipitating neurological signs. 

‒ Focal neurological signs result from herniation of the parahippocampal uncus through the tentorial 
incisure, which causes pressure on the ipsilateral oculomotor nerve and posterior cerebral artery as 
well as compression of the ipsilateral cerebral peduncle against the edge of the tentorium. 

‒ Immediate surgical intervention for an epidural hematoma. 
 

Transtentorial (uncal) herniation 
Lesion Signs 

Compression of the contralateral crus cerebri 
against the edge of the tentorium 

• Ipsilateral hemiparesis 

Compression of the ipsilateral oculomotor 
nerve  (CN III) by the herniated uncus 

• Loss of parasympathetic innervation causes 
mydriasis (occurs early) 

• Loss of motor innervation causes ptosis and the 
eye looking down and out, due to unopposed 
actions of the lateral rectus [trochlear “IV”] and 
superior oblique muscles [abducent “CN VI)]. 
(occurs later). 

Compression of the ipsilateral posterior 
cerebral artery by the herniated uncus 

• Contralateral homonymous hemianopia 

Compression of the reticular formation • Altered level of consciousness, coma 
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Cavernous sinus thrombosis 
‒ The cavernous sinus is the most common dural sinus to be infected and thrombosed. 
‒ Facial infections such as nasal furuncles and dental infections are the most common source of primary 

infection by hematogenous spread. 
‒ Presents with severe headache, followed by fever and periorbital edema, diplopia, exophthalmus, 

chemosis & visual loss. 
‒ Funduscopy reveals papilledema and dilated tortuous retinal veins. 
‒ Nasal discharge and blood should be cultured. 
‒ CT scans of the cavernous and air sinuses, orbit, and brain should be performed. 
‒ Treatment with high-dose IV antibiotics, nafcillin or cefuroxime should be started, pending culture 

results. 
‒ Surgical drainage of the infected air sinus may be indicated, especially if there is no response to the 

antibiotics in 24 h. 
‒ The prognosis is grave; the mortality rate remains about 30%, despite antibiotic therapy. 

 
‒ It is often difficult to differentiate cavernous sinus thrombosis (CST) from orbital cellulitis; however, the 

symptoms of CST are bilateral, and there is involvement of cranial nerves III (ptosis) and V, as well as 
early visual loss. 

 
 

Bell’s palsy 
‒ The absence of forehead furrows indicates Bell's palsy (peripheral seventh nerve palsy), and rules out 

the diagnosis of a central facial paresis. 
‒ Patients with central lesions still have forehead furrows because the contralateral motor innervation of the 

forehead remains intact.   
 
 
 
‒ Dominant hemisphere is responsible for speech, language and calculation. 
‒ Posterior part of dominant frontal lobe contains motor speech area of Broca and damage to this area 

results in expressive aphasia in which patient can't articulate speech or write normally but can 
comprehend written and spoken language.  

‒ Frontal lobe also contains motor cortex and premotor cortex and damage to these areas result in 
contralateral paresis. 

 
‒ Sensory cortex is present in the parietal lobe and damage to sensory cortex results in contralateral 

hemianesthesia. 
 
‒ Unilateral lesion of occipital lobe causes contralateral hemianopia.   
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Broca’s aphasia 
‒ BROca’s is BROken speech. 
‒ Motor (nonfluent/expressive) aphasia with good comprehension 
‒ Posterior part of dominant frontal lobe contains motor speech area of Broca and damage to this area 

results in expressive aphasia in which patient can't articulate speech or write normally but can 
comprehend written and spoken language.   

 
 

Wernicke’s aphasia 
‒ Wernicke’s is Wordy but  makes no sense. 
‒ Sensory (fluent/receptive) aphasia with poor comprehension 
 
 
‒ Hemi-neglect syndrome is characterized by patients ignore the left side of a space and respond only to 

the stimuli coming only from the right side. It is caused by lesion of the right (non-dominant) parietal 
lobe, which is responsible for spatial organization. 

 
 
‒ Medial medullary syndrome: is caused by occlusion of the vertebral artery or one of its branches 

and is typically associated with contralateral spastic hemiplegia, contralateral vibratory and 
proprioception loss, and tongue deviation to the injured side. 

 
 
‒ Lateral medullary syndrome may result in well-known abnormalities such as Wallenberg syndrome. 

This syndrome typically involves an ipsilateral Horner syndrome; loss of pain and temperature 
sensation of the face; weakness of the palate, pharynx, and vocal cords; and cerebellar ataxia. There is 
also loss of pain and temperature sensation on the contralateral side of the body. 
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Seizures and epilepsy 
 

Complex partial     *Remember the automatisms* 

‒ Complex partial seizures typically involve the temporal lobe. 
‒ A complex partial seizure is characterized by brief (i.e., lasting for a few minutes) episodes of impaired 

consciousness, failure to respond to various stimuli during the episode, staring spells, automatisms (e.g., 
lip smacking, swallowing, picking movements of the hand), and post-ictal confusion. 

‒ The EEG pattern is usually normal or may show brief discharges.  
‒ Hyperventilation during the EEG can not simulate complex partial seizures. 
‒ Rule out a mass by MRI or CT without contrast. 
‒ CT scan of the head without contrast is the initial diagnostic test of choice when a patient presents with 

impaired consciousness or seizures or focal neurologic signs. 
‒ Phenytoin or Carbamazepine are considered first-line therapy. 
‒ In children, phenobarbital is the first-line anticonvulsant. 
 
 

Absence (petit mal) seizures  
‒ Petit mal seizures are characterized by a sudden cessation of mental activity. 
‒ An episode is very short, but may occur repeatedly throughout the day. 
‒ Suspect absence seizures in a 4 – 8 year old child with frequent daydreaming episodes, brief staring 

spells, decline in school performance, without alteration of consciousness and no post-ictal phase. 
‒ There are no associated complex automatisms or tonic-clonic activity. 
‒ The diagnosis is best confirmed by EEG studies. 
‒ Hyperventilation during the EEG reveals a generalized 3Hz spike-and-wave pattern on a normal 

background. 
‒ Rule out a mass by MRI or CT with contrast. 
‒ The preferred treatment is ethosuximide or valporic acid. 
 
‒ Atypical absence seizure lasts longer. The characteristic EEG pattern is slow spike-and-wave activity 

with a frequency less than 2.5Hz. 
 

 
‒ NOTE: Todd's palsy is characterized by transient hemiplegia that occurs after a seizure. 
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Generalized (grand mal) seizures  
‒ Primarily idiopathic. Partial seizures can evolve into secondarily generalized tonic-clonic seizures. 
‒ Sudden onset of tonic contractions of muscles throughout the body [extension of the back and 

extremities, continuing with 1–2 minutes of repetitive, symmetric clonic movements] followed by 
intermittent relaxation of various muscle groups. 

‒ Marked by incontinence and tongue biting. 
‒ Patients may appear cyanotic during the ictal period. 
‒ Consciousness is slowly regained in the postictal period; muscle aches and headaches may be present. 
‒ EEG typically shows 10-Hz activity during the tonic phase and slow waves during the clonic phase. 
‒ 1° generalized tonic-clonic seizures: valporic acid is the first-line therapy, Lamotrigine is the 2nd-line 

therapy. 
‒ Secondarily generalized tonic-clonic seizures: Same as for partial seizures. 
‒ Valporic acid works by increasing the availability of GABA. Side effects include ataxia, tremor, 

hepatotoxicity, thrombocytopenia, GI irritation and hyponatremia. 
‒ Lamotrigine works by decreasing glutamate release. Side effects include diplopia, ataxia, rash and 

Steven’s-Johnson syndrome. 
 
Infantile Spasms (West Syndrome) 
‒ Affects males more often than females; the initial event occurs between 3 and 12 months of age. 

Associated with a ⊕ family history. 
‒ Tonic, bilateral, symmetric head jerks that tend to occur in clusters of 5–10; arrest of psychomotor 

development at the age of seizure onset. The majority of patients have mental retardation. 
‒ Abnormal interictal EEG (very high amplitude slow waves). 
‒ Hormonal therapy with ACTH, prednisone, and clonazepam or valproic acid. 

 
 
Status Epilepticus 
‒ A medical emergency consisting of prolonged (> 30-minute) or repetitive seizures without a return to 

baseline consciousness. 
‒ Common causes include anticonvulsant withdrawal/noncompliance, anoxic brain injury, EtOH/sedative 

withdrawal or other drug intoxication, metabolic disturbances (e.g., hyponatremia), trauma, and infection. 
‒ Determine the underlying cause with pulse oximetry, CBC, electrolytes, calcium, glucose, ABGs, LFTs, 

BUN/creatinine, ESR, and toxicology screen. 
‒ Defer EEG and brain imaging until the patient is stabilized. 
‒ Perform LP in the setting of fever or meningeal signs (only after having done a CT scan to ensure the 

safety of the LP). 
‒ Maintain ABCs; consider rapid intubation for airway protection. 
‒ Administer  IV benzodiazepine (lorazepam or diazepam) plus a loading dose of phenytoin. 
‒ If seizures continue, intubate and load with an IV sedative (midazolam or pentobarbital) and initiate 

continuous EEG. monitoring. 
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‒ Glucose, thiamine, and naloxone may also be given to presumptively treat other potential etiologies. 
 
 

Vertigo 
‒ Vertigo is a sensation of excessive motion compared to physical reality. 
‒ It is most commonly due to dysfunction with the vestibular “labyrinth” system (inner ear). 

 
 
Dizziness 
‒ Dizziness can be classified as vertigo, presyncope or disequilibium. 
‒ Severe spinning sensation accompanied by nausea is most characteristic of vertigo. 
‒ Next step is to classify vertigo as either central or peripheral. 
‒ Peripheral vertigo tends to last for shorter intervals than central vertigo. 
‒ Symptoms of ear-fullness suggests a peripheral vertigo. 
‒ Meniere's disease is the likely cause of vertigo if the patient also has a sensation of ear fullness. 

 
 
Tinnitus 
‒ Tinnitus or ringing of the ears can occur in various situations. 
‒ It can sometimes occur in patients taking aspirin and quinine. 
‒ For decades, quinine has been used for treating cramps in dialysis patients. Interestingly, only one 

double-blind placebo controlled trial of nine hemodialysis patients has shown its beneficial affect. 
‒ Tinnitus can also occur in patients who are depressed. 
‒ It may be a feature of Meniere's disease and acoustic neuroma. 
‒ It can cause disruption of sleep, concentration and depression. 

 
 
‒ Aminoglycosides can cause nephrotoxicity and ototoxicity. 
‒ Gentamicin sometimes causes severe vestibulotoxicity, resulting in potentially permanent vertigo and 

ataxia (gait imbalance). 
‒ Aspirin usually causes tinnitus; but in very higher doses it can cause (6 to 8 grams/day) hearing loss 
‒ Furosemide is a loop diuretic that can cause ototoxicity (hearing loss and/or tinnitus). 
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Meniere’s disease 
‒ Meniere's disease is a disorder of unclear etiology resulting from distension of the endolyphatmic 

compartment of the inner ear. It may be unilateral or bilateral. 
‒ Meniere's presents with recurrent episodes of rotational vertigo (last for 20 minutes – 24 hours), low-

frequency, sensorineural hearing loss, tinnitus, and aural fullness. 
‒ It may be accompanied by vomiting and postural instability. 
‒ Nystagmus may be seen during an acute attack. 
‒ It is more common in females and occurs in patients with syphilis, or following head trauma. 
‒ The diagnosis is made clinically. 
‒ It may resolve spontaneously and treatment today is empirical. 
‒ First line therapy consists of environmental and dietary modifications, including maintenance of a low-

salt diet (2 – 3 grams of sodium/day). 
‒ Triggers that increase the endolymphatic retention should be avoided, including alcohol, caffeine, 

nicotine, and foods high in salt. 
‒ Symptoms other than hearing loss improve in the majority of patients without treatment. 
 
 

Labyrinthitis 
‒ Sudden onset of severe vertigo 
‒ Frequently follows an upper respiratory tract infection. 
‒ It is treated symptomatically by meclizine and when symptoms are severe, diazepam. 

 
 

Benign Paroxysmal Positional Vertigo (BPPV) 
‒ A common form of peripheral vertigo, occurs when calcium crystals within the inner ear shift position 

(labyrinth dysfunction). 
‒ BPPV is not usually associated with hearing loss or tinnitus. 
‒ Transient, episodic vertigo (lasting < 1 minute) and nystagmus triggered by changes in head position 

(classically while turning in bed or getting out of bed), together with nausea and vomiting. 
‒ Dix-Hallpike maneuver—have the patient go from a sitting to a supine position while quickly turning the 

head to the side. If vertigo and/or nystagmus is reproduced, BPPV is the likely diagnosis. 
‒ Usually subsides spontaneously in weeks to months. Repositioning exercises or the Epley maneuver (the 

reverse of Dix-Hallpike) may be beneficial. 
‒ BPPV is treated with positional maneuvers that attempt to move otolith that causes disturbances, out of 

the circular canals. 
 
 

Perilymphatic fistula 
‒ Vertigo related to head trauma. 
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Syncope 
‒ Generally, patients with syncope will not complain of post-ictal symptoms. 
‒ The most common pathophysiologic basis for syncope is an acute decrease in cerebral blood flow (with 

resultant cerebral hypoxemia) secondary to decreased cardiac output; arrhythmias, including conduction 
abnormalities, are the most frequent cause. 

‒ Clonic jerks may occur during any syncope if it is prolonged and are due to brain hypoxia. 
 
‒ Exertional (effort) syncope suggests cardiac outflow obstruction, mainly due to aortic stenosis. 

 
‒ Syncope of cardiac etiology typically begins and ends suddenly and spontaneously. It is most 

commonly due to an arrhythmia. 
 
‒ Situational syncope should be considered in the differential diagnosis of syncopal episodes. 

‒ The typical scenario would include a middle age or older male, who loses his consciousness immediately 
after urination, or a man who loses his consciousness during coughing fits 

‒ The pathophysiologic mechanism underlying the situational syncope includes autonomic dysregulation, 
which can be partially explained by straining and rapid bladder emptying. Cardioinhibitory and/or 
vasodepressor mechanisms may be involved. 

 
‒ Vasovagal syncope, a common fainting spell, is usually precipitated by emotional reaction and is 

preceded by presyncopal dizziness, weakness and nausea. Usually occurs in the upright posture, and is 
often preceded by vagal-mediated warning symptoms. 

 
‒ Syncope due to seizures is abrupt in onset and is associated with muscular jerking or convulsions, 

incontinence, and tongue biting. 
 
‒ Syncope due to pulmonary embolism usually indicates massive pulmonary vascular obstruction 

and is often associated with dyspnea, tachypnea, chest discomfort, cyanosis, and hypotension. 
 
‒ Syncope of gradual onset (with warning symptoms) and slow clearing suggests metabolic changes, 

e.g. hypoglycemia or hypocapnia of hyperventilation. 
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Migraine headache 
‒ Prophylactic treatment include; beta blockers, calcium channel blockers, valporic acid… 
‒ Drugs used to abort acute attacks of migraine: simple analgesics (e.g., acetaminophen), NSAIDs, ergot 

derivatives and triptans. 
‒ Simple analgesics are always given first. 
‒ Serotonin agonists (triptans) to abort acute attacks of migraine when simple analgesics or NSAIDs fail. 

Triptans are generally preferred over ergotamine because it has fewer side effects and greater efficacy 
than ergotamine (pregnancy test should be performed in women of child-bearing age before starting 
treatment with triptans). 

‒ Ergotamine derivatives are considered when acute attacks of migraine last for longer than 48 hours and 
are frequently recurrent. 

‒ Metoclopramide (dopamine agonist) can be given acutely as oral formulations to aid in the absorption of 
other abortive medications 

 

‒ Contraindications for serotonin agonists (e.g. sumatriptan): 
1) Familial hemiplegic migraine 
2) Basilar migraine 
3) Uncontrolled hypertension 
4) Ischemic stroke 
5) Coronary artery disease 
6) Prinzmetal angina 
7) Pregnancy 

 
‒ NOTE: headache + nuchal rigidity + NO FEVER = intracranial hemorrhage 
 

 

Cluster headache 
‒ It generally starts as retro-orbital pain and later spreads to the hemicranium and frequently awaken the 

patient from sleep. 
‒ Associated with ipsilateral lacrimation, rhinorrhea, red eye, stuffy nose, pallor or even Horner's 

syndrome. 
‒ Fundamental difference in treatment of cluster headache is the use of oxygen, steroids and lithium. 
‒ 100% oxygen (treatment of choice) is an effective and rapid method to abort an acute attack of cluster 

headache. 
 

Tension headache 
‒ Band-like headaches that occur bilaterally. 
‒ Associated with tightness of the posterior neck muscles. 
‒ It may persist for several days. 
‒ Treatment with acetaminophen, NSAIDs and muscle relaxants. 
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TEMPORAL ARTERITIS “GIANT CELL ARTERITIS” 
‒ Giant cell arteritis should always be suspected in a patient older than 50 years who presents with 

headache and pain in one or both temples, visual problems (decreased vision or blurry vision) and 
polymyalgia rheumatica (proximal stiffness in neck, arms, hips). 

‒ Other common symptoms: scalp tenderness, and jaw claudication. 
‒ Giant cell arteritis → chronic aortitis → disruption of collagen and elastin → Thoracic aortic aneurysm 

(such patient need to have continuous monitoring). 
‒ Blood samples can be drawn for ESR before the start of glucocorticoid therapy. 
‒ Giant cell arteritis must be treated immediately with high dose glucocorticoids once the clinical diagnosis 

is made. 
‒ One should not wait for temporal artery biopsy before starting glucocorticoid therapy as any delay in the 

treatment may result in visual loss. 
‒ Temporal artery biopsy can be done within several days after treatment, for confirmation of the disease. 
 
‒ Steroid-induced myopathy is a well described result of long-term corticosteroid use. It is 

characterized by painless proximal muscle weakness. Steroid myopathy will improve slowly once the 
offending medication is discontinued. 

 
 

Trigeminal Neuralgia 
‒ Carbamazepine is the standard care for treatment. 
 

 

Benign/idiopathic intracranial hypertension (pseudotumor cerebri) 
‒ The pathology involves impaired absorption of CSF by the arachnoid villi. 
‒ Oral contraceptive pills have also been associated with this disorder. 
‒ Vitamin A and isotretinoin can also predispose. 
‒ Suspect pseudotumor cerebri in a young obese female presents with a headache, nausea, vomiting, 

neck pain, double vision, visual loss and/or cranial nerve palsies (abducens “CN VI” palsy) ; that is 
suggestive of a brain tumor. 

‒ Papilledema on fundoscopy. 
‒ When evaluating a patient suspicious for pseudotumor cerebri, do a lumbar puncture only after 

completely ruling out a space-occupying brain lesion with neuroimaging (CT/MRI). 
‒ Normal neuroimaging. In fact, shrunken ventricles are seen on MRI. 
‒ Lumbar puncture shows an elevated CSF pressure. 
‒ Blindness is likely to develop if the patient is left untreated 
‒ The treatment includes weight reduction and acetazolamide (first line medical treatment). 
‒ Shunting or optic nerve sheath fenestration may be performed to prevent blindness. 
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‒ NOTE: Acute ingestion of vitamin A causes anorexia, bulging fontanelle (pseudotumor cerebri), 
hyperirritability and vomiting.   

 
 
‒ Acute closure glaucoma presents as unilateral eye pain, redness, and dilated pupil with poor light 

response. It is important to distinguish it from migraine, cluster headache, temporal arteritis, and 
keratoconjunctivitis because failure to correctly diagnose this disease can lead to blindness. 

 
 

Intracranial hypertension 
‒ Intracranial hypertension is diagnosed when the intracranial pressure ≥ 20 mm Hg. 
‒ It may be due to trauma, space-occupying lesion, hydrocephalus, or impaired CNS venous outflow. 
‒ Typical symptoms are headache that tends to be worse in the morning, nausea and vomiting early in 

the day, vision changes, papilledema, cranial nerve deficits, somnolence, confusion, unsteadiness and 
Cushing’s reflex (hypertension and bradycardia). 

‒ Imaging via CT or MRI is important. 
 
 

Guillain-Barré syndrome (acute idiopathic polyneuropathy) 
‒ Classic presentation includes ascending paralysis, areflexia and sensory changes 3-4 weeks after an 

upper respiratory tract infection or gastroenteritis (antecedent history of infection). 
‒ Campylobacter jejuni is the most frequent precipitant of Guillain-Barre Syndrome (GBS) 
‒ CSF analysis reveals elevated protein level, normal glucose, normal WBC and normal RBC levels. 
‒ CSF finding of albumino-cytologic dissociation (elevated protein despite normal cell count) is a fairly 

specific feature. 
‒ EMG is used to detect demyelination of the peripheral nerves (slowed nerve conduction velocities). 
‒ Treatment includes IV immunoglobulin and plasmapheresis. 
‒ It is extremely important to monitor the vital capacity in patients with GBS and initiate early respiratory 

support to prevent death from respiratory failure. 
‒ The best way to monitor respiratory function in such cases is through serial measurements of bedside 

vital capacity. 
 
 

Tick-borne paralysis 
‒ Patients usually present with progressive ascending paralysis over hours to days. 
‒ Fever is typically not present; hence, a history of fever or prodromal illness makes the diagnosis unlikely. 
‒ Sensation is usually normal. 
‒ The CSF examination is typically normal. 
‒ Meticulous search and removal of the tick usually result in improvement within an hour and complete 

recovery after several days. 
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Myasthenia gravis 
‒ The basic pathology lies at the neuromuscular junction (that’ why called myasthenia) and is mediated 

by auto-antibodies against post-synaptic acetylcholine receptors. 
‒ Myasthenia gravis presents with easy fatigability and weakness that improves with rest. 
‒ Resolution of muscular weakness with rest is a hallmark feature of myasthenia gravis. 
‒ Bilateral Ptosis is typically seen in myasthenia gravis. 
‒ Extra-ocular muscles are most commonly affected. 
‒ Aminoglycosides may exacerbate myasthenia gravis. 
‒ CT of the chest should be done to look for a thymoma in all newly-diagnosed myasthenia gravis 

patients. 
‒ EMG shows decrease in muscle fiber contraction on repetitive nerve stimulation. 
‒ Oral anticholinesterase (Pyridostigmine or neostigmine) is usually the initial treatment of choice for 

myasthenia gravis. 
‒ Thymectomy may induce remission in patients with myasthenia gravis, and should be considered in all 

patients who are between puberty and 60, and in those with disease that is not confined to the extraocular 
muscles. 

‒ Treatment of Myasthenia crisis consists of endotracheal intubation and withdrawal of 
anticholinesterases for several days. Plasmapheresis can also be used in myasthenia crisis 

 
 
Lambert-Eaton or Myasthenic syndrome 
‒ Myasthenic or Lambert-Eaton syndrome can occur in association with small cell carcinoma of the lung. 
‒ Lambert-Eaton syndrome is caused by autoantibodies that are directed against the voltage-gated 

calcium channels in the pre-synaptic motor nerve terminal. This leads to the defective release of 
acetylcholine, thereby leading to proximal muscle weakness. 

‒ Electrophysiological studies confirm the diagnosis (the muscle response to motor nerve stimulation 
should increase with repetitive stimulation “muscular strength improve on repetitive tasks”). 

‒ Treatment consists of plasmapheresis and immunosuppressive drug therapy. 
 
 

Amyotrophic lateral sclerosis “Lou Gehrig’s disease” 
‒ A fully mental alert patient loses nearly all motor control while still being able to think & perceive. 
‒ Almost always progresses to recurrent aspiration pneumonia, respiratory failure and death. 
‒ It is a chronic, asymmetric slowly progressive degenerative disease of unknown etiology characterized by 

loss of upper and lower motor neurons. 
‒ UMNL: weakness with spasticity and hyperreflexia. 
‒ LMNL: weakness with muscle wasting and fasciculations. 
‒ Pronator drift is a relatively sensitive and specific physical exam finding of UMNL affecting upper 

extremities. In particular, many patients with strokes will demonstrate Pronator drift. 
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‒ EMG/nerve conduction studies is the most accurate confirmatory test. reveal widespread denervation 

and fibrillation potentials. 
‒ Riluzole (glutamate inhibitor. Side effects are dizziness, nausea, weight loss, elevated liver enzymes and 

skeletal weakness.) 
 
 

Multiple sclerosis 
‒ Young patient (usually < 50 years) presents with multiple neurologic deficits separated by time and can 

not be explained by the presence of CNS lesion. 
‒ Internuclear ophthalmoplegia is a pathognomonic finding of multiple sclerosis, and is due to 

demyelination of the medial longitudinal fasciculus. 
‒ Suspect multiple sclerosis in a young female with bilateral trigeminal neuralgia. 
‒ Multiple sclerosis is best diagnosed with MRI of the brain and spine. The MRI shows asymmetric 

periventricular white matter, which is very characteristic for multiple sclerosis and increased T2 and 
decreased T1 intensity. 

‒ CSF findings include oligoclonal bands (in 85-90% of cases), pleocytosis, elevated IgG or myelin basic 
protein and mild lymphocytosis. 

‒ Interferon-beta decreases the frequency of relapse and reduces disability in patients with the relapsing-
remitting form of MS. 

‒ Glatiramer acetate “copolymer I” is a long-term disease modifying treatment for MS, that works by 
modulating T-cell-mediated autoimmunity to myelin basic protein. 

‒ Acute exacerbations of multiple sclerosis are generally treated with IV steroids. 
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Dementia 
‒ Impairment of daily functioning is essential in distinguishing between dementia and normal changes of 

aging. Patients with dementia have functional impairments. 
‒ The course is typically chronic and progressive. The most common causes are Alzheimer’s disease 

(50%) and multi-infarct dementia (25%). 
‒ Diagnostic criteria include memory impairment and ≥ 1 of the following: 
• Aphasia. 
• Apraxia. 
• Agnosia. 
• Impaired executive function in the presence of a clear sensorium. 
• Symptoms may worsen at night (“sundowning”). 
• Personality, mood, and behavior changes are common. 
• Insomnia and aggression are common caregiver complaints about the patient. 

‒ Mini-mental state examination (MMSE) score of ≤ 24 points is suggestive of dementia (total is 30). 
‒ Insomnia and aggression often necessitate nursing home placement. Provide environmental cues and a 

rigid structure to the patient’s daily life. 
‒ Low-dose antipsychotics may be used for agitation. Avoid benzodiazepines, which may worsen 

disinhibition and confusion. Adequate support for the caregiver is imperative. 
 
 

Alzheimer’s dementia 
‒ Alzheimer’s disease is the most common cause of dementia in the western world. 
‒ A positive family history is the most important risk factor. 
‒ Alzheimer's dementia causes a gradually irreversible and progressive cognitive decline (memory 

loss) that presents with memory impairment and one or more of the following: apraxia (difficulty in 
carrying out activities), aphasia (language dysfunction), agnosia (difficulty in recognizing objects), or 
disturbed executive functioning (organizing, planning, abstraction). 

‒ There is no impairment of consciousness. 
‒ Patient can not remember recent events but can remember past events. 
‒ CT findings of diffuse generalized atrophy (cortical & subcortical), flattened sulci, enlarged ventricles 

are characteristic. 
‒ Histopathological findings: amyloid plaques, neurofibrillary tangles, and selective loss of cholinergic 

neurons.  
‒ Supportive therapy for the patient and the family. 
‒ Cholinesterase inhibitors (donepezil, rivastigmine,  tacrine, and galantamine, an NMDA receptor 

antagonist) are first-line therapy, to raise the level of acetylcholine in CSF. 
‒ Vitamin E (α-tocopherol) may also slow cognitive decline. 
‒ Memantine (disease-modifying drug) seems to be neuroprotective and reduces the rate of progression. 
‒ Death is usually 2° to aspiration pneumonia or other infections. 
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Vascular dementia 
 

Alzheimer's dementia Vascular dementia 
Women Men 
Older age of onset Younger than Alzheimer 
Chromosome 21 Hypertension 
Linear or progressive deterioration Stepwise or patchy deterioration 
No focal deficits Focal deficits 
Supportive treatment Treat underlying condition 

 
 

Pick’s disease 
‒ Pick's disease is a fronto-temporal dementia. It has a clinical presentation similar to that of Alzheimer's, 

though behavioral abnormalities tend to precede the cognitive decline. 
‒ Patients may present in their 50s and are more likely to be female. 
‒ The typical features include personality change, (e.g., euphoria, disinhibition, apathy), compulsive 

behaviors (e.g., “dirty language”, peculiar eating habits, hyperorality), and impaired memory. 
Personality and language changes are often more prominent than cognitive symptoms. Visual-spatial 
functions usually remain intact. 

‒ Furthermore, the disease progression is also different. There is initially less disorientation and memory 
loss, but more personality changes and loss of social restraints. Eventually, patients exhibit profound 
dementia, and become mute, immobile, and incontinent. 

‒ Pick's disease causes atrophy of the frontal lobes (resulting in altered personality) and atrophy of the 
temporal lobes, changes that are clearly evident on head CT and MRI. 

 
 

CJD dementia 
‒ Creutzfeldt-Jakob disease is a fatal neurodegenerative disease (spongiform encephalopathy) caused by 

slow virus (prion). 
‒ Suspect it in an old patient (between 50- to 70-years-old) with rapidly progressive dementia, and 

myoclonus. 
‒ Electroencephalogram (EEG) pattern of periodic synchronous bi or triphasic sharp wave complexes is 

very typical. 
‒ Brain biopsy shows cortical spongiform changes. 
‒ There is no specific treatment. Death usually occurs within 12 months. 
 
 
‒ NOTE: CJD and Kuru are prion diseases caused by ingestion of human brain tissue. However, they are 

not associated with cystic brain lesion, but rather have spongioform lesions. 
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Dementia with lewy bodies (DLB) 

‒ Dementia with Lewy body (DLB) is characterized by fluctuating cognitive impairment and bizarre, 
visual hallucinations. 

‒ Parkinsonism is also seen, although there is a poor response to dopaminergic agonist therapy. 
‒ The central feature required for diagnosis is progressive, cognitive decline that interferes with normal 

social or occupational functions. 
‒ Prominent or persistent memory impairment may not necessarily occur in the early stages, but is usually 

evident with progression. 
‒ Deficits in attention, frontal-subcortical skills and visuospatial ability may be especially prominent. 

‒ Two of the following core features are essential for a diagnosis of probable DLB, and one is essential for 

possible DLB:  

1. Fluctuating cognition with pronounced variations in attention and alertness  

2. Recurrent visual hallucinations that are typically well-formed and detailed  

3. Spontaneous motor features of Parkinsonism   

‒ Features that can support the diagnosis are as follows:  

1.Repeated falls 

2.Syncope 

3.Transient loss of consciousness  

4.Neuroleptic sensitivity   

5.Systematized delusions 

 
 

Senile depression (pseudodementia) 

‒ Pseudodementia may be seen in the depressed elderly. 

‒ Senile depression is characterized by memory impairment, feelings of hopelessness, sadness and 

decreased appetite. 

‒ The memory loss is moderate and does not interfere with everyday life, and patients usually complain 

about their problem. 

‒ Patients with pseudodementia seem significantly concerned about their impaired memory; whereas 

patients with Alzheimer’s dementia seem relatively unconcerned. 

‒ The CT scan is normal. 

‒ Dexamethasone suppression test (DST) is abnormal in up to 50% of patients with depression. 

‒ The memory loss reverses with treatment of the depression. 

‒ Antidepressants such as SSRIs are the treatment of choice. 

 
 
 



   

 416 

Normal pressure hydrocephalus “NPH” 
‒ NPH is thought to result from decreased CSF absorption or transient increases in intracranial pressure 

that causes permanent ventricular enlargement without chronically increasing intracranial pressure. 
‒ It is characterized by the triad of gait disturbance, dementia and urinary incontinence ("wet, wacky, 

and wobbly"). 
‒ Lumbar puncture reveals the normal CSF pressures, and MRI shows the enlarged ventricles. 
 
 
‒ Typical (e.g. haloperidol) and atypical (e.g. Risperidone) antipsychotics are good for treating acute 

agitation in elderly and demented patients. Benzodiazepines are typically not recommended in this 
setting. 

‒ Haloperidol is the treatment of choice for agitation in elderly. 
 
 
‒ Hypothyroidism can cause reversible changes in memory and mentation. Cognitive symptoms are 

accompanied by systemic changes such as weight gain, fatigue, and constipation. 
 
 

Delirium 
‒ Delirium is an acute confusional state due to organic illness which is commonly superimposed upon 

dementia in elderly. 
‒ Urinary tract infection and metabolic disturbances are common precipitants in older patients. 
‒ The initial work-up of delirium should include urine analysis and measurement of serum electrolytes. 
‒ In the absence of any focal neurological signs, even if there is evidence of carotid bruit (Vascular 

Dementia) Delirium is the most like Diagnosis. 
 

 DELIRIUM DEMENTIA 
Level of attention Impaired (fluctuating). Usually alert. 

Onset Acute. Gradual. 

Course Fluctuating from hour to hour. Progressive deterioration. 

Consciousness Clouded. Intact. 

Hallucinations Present (often visual or tactile). Usually absent unless disease is very 
advanced. 

Prognosis Reversible. Irreversible. 

Memory 
impairment 

Global Remote memory spared 

1 
‒ Chlordiazepoxide is the treatment of choice for delirium tremens that is characterized by 

disorientation, hallucination, tachycardia, hypertension, and agitation. 
 



   

 417

Huntington’s Disease 
‒ It is caused by a defect in an autosomal-dominant gene on chromosome 4. 
‒ The pathology involves striatal neurodegeneration involving multiple abnormal CAG triplet repeats 

(< 29 is normal). The number of repeats expands insubsequent generations → earlier expression and 
more severe disease (anticipation). Life expectancy is 20 years from time of diagnosis. 

‒ Presents at 30–50 years of age with gradual onset of chorea, altered behavior, and dementia (begins as 
irritability, moodiness, and antisocial behavior). 

‒ Chorea is characterized by sudden, jerky and irregular movements of the extremities. Impaired judgment, 
executive function, awareness and attention occur at an early stage. 

‒ Memory impairment is a late finding. Depression, irritability and social withdrawal are also common. 
 
‒ CT /MRI: Cerebral atrophy (especially of the caudate nucleus and putamen). 
‒ There is no cure, and the disease cannot be halted. Symptomatic treatment only. 
‒ Haloperidol for psychosis; reserpine to minimize unwanted movements. 
‒ Genetic counseling should be offered to offspring. 
 
 
 

WERNICKE’S ENCEPHALOPATHY VERSUS KORSAKOFF'S SYNDROME 
 Wernicke’s encephalopathy Korsakoff’s  dementia 

Cause Thiamine (vitamin B1) deficiency Thiamine (vitamin B1) deficiency 
Course Acute Chronic 
Signs/Symptoms Classic triad: encephalopathy, 

ophthalmoplegia (nystagmus, lateral 
rectus palsy, conjugate-gaze palsy), 
ataxia (polyneuropathy, cerebellar and 
vestibular dysfunction). 

Encephalopathy, ophthalmoplegia, 
ataxia, plus amnesia, horizontal 
nystagmus. 

Classic patients Alcoholics, hyperemesis, starvation, 
renal dialysis, AIDS. Can be elicited 
by large-dose glucose administration. 

Alcoholics, hyperemesis, starvation, 
renal dialysis, AIDS. 

Reversibility Reversible, almost immediately, with 
thiamine administration 

Irreversible 

23 
‒ Parenteral thiamine needs to be given before glucose to decrease the risk of Wernicke's and Korsakoff's 

syndrome. 
 
 
 
 
 



   

 418 

Parkinson disease 
‒ Parkinsonism is caused by overactivity of cholinergic neurons and underactivity of dopaminergic 

neurons in the substantia nigra “basal ganglia”. 
‒ Resting tremor is often the presenting symptom of Parkinson’s disease. 
‒ The “Parkinson’s tetrad” consists of the following: 
• Bradykinesia: Slowed movements and difficulty initiating movements. Festinating gait (wide leg 

stance with short accelerating steps) without arm swing is also seen. 
• Rigidity: “Cogwheeling” is due to the combined effects of rigidity and tremor. 
• Instability “Postural”: Stooped posture, impaired righting reflexes, freezing, falls. 
• Tremor “Resting” (e.g., “pill rolling”, frequently first manifested in one hand). 

‒ The presence of at least two of the above signs on physical examination (diagnosis made clinically) is 
ground for a clinical diagnosis of the disease. 

‒ A shuffling “hypokinetic” gait is characteristic of the disease (i.e. the patient appears as if he is chasing 
his center of gravity). 

‒ Other manifestations include masked facies, memory loss, and micrographia. 
‒ Seborrheic dermatitis is characterized by dry scales with underlying erythema on the scalp, central face, 

presternal region, interscapular areas, umbilicus and body folds. It may be seen in association with 
Parkinsonism. Suspect a HIV infection in a young patient with seborrheic dermatitis.  

 

‒ The most effective symptomatic therapy of Parkinsonism is L-dopa. 
‒ Younger patients are usually initially treated with dopamine agonists (bromocriptine). 
‒ Older patients are given L-dopa. 
‒ L-dopa has beneficial effects on all the features of Parkinsonism, although it does not arrest the 

progression of this disorder. Furthermore, L-dopa is associated with a greater risk of dyskinesia than 
dopamine agonists. 

‒ On the other hand, dopamine agonists (bromocriptine) have slightly less efficacy than L-dopa. Nausea, 
vomiting and hypotension are the most frequent early side effects. Other side effects include arrhythmias, 
dyskinesia, confusion and restlessness. 

 

‒ Anticholinergics (e.g., benztropine or trihexyphenidyl) improve tremor and rigidity, but do not have 
much effect on bradykinesia. Anticholinergics are reserved for patients whose predominant problem is 
resting tremor. 

‒ Anticholinergics are most useful in patients younger than 70 years with disturbing tremor and minimal 
bradykinesia (since these drugs do not have much effect on bradykinesia). These are also used in patients 
with advanced disease and tremors that do not improve with L-dopa or dopamine agonist therapy. 

‒ When Parkinsonism develops as a side effect from antipsychotic use (within four days to four months 
of treatment), the drug of choice is an anticholinergic such as benztropine.  

‒ Their use is not encouraged in patients who are elderly, have dementia or do not have tremor. 
‒ Anticholinergics are contraindicated with BPH and glaucoma. 
‒ Anticholinergics (eg, benztropine or trihexyphenidyl) used for Parkinson’s disease can lead to 

anticholinergic toxicity (dry skin, dry mouth, constipation, urinary retention, blurred vision, confusion 
and may precipitate acute glaucoma “headache and retro-orbital pain”). 
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‒ Selegiline (an MAO-B inhibitor) may be neuroprotective and may ↓ the need for levodopa. 
 
‒ Amantadine is an antiviral agent, and its mechanism of action is unknown. It has relatively lower 

efficacy and is used for patients with mild disease who have no disability. It has the advantage of low 
toxicity, and it improves all the features of Parkinsonism. Its side effects include confusion, 
restlessness, skin rash, depression, edema, nausea, anorexia and postural hypotension; however, these 
side effects are uncommon with the usual dose. 

 
‒ Clozapine is an atypical antipsychotic agent, and is used to treat hallucinations in patients of 

Parkinsonism. 
‒  
‒ Parkinsonism + vertical gaze palsy = supranuclear palsy 
‒ Parkinsonism + prominent ataxia = olivopontocerebellar atrophy 
‒ Parkinsonism + orthostatic hypotension = Shy-Dragger syndrome 
‒ Always consider Shy-Dragger syndrome when a patient with Parkinsonism experiences orthostatic 

hypotension, impotence, incontinence, abnormal sweating, abnormal salivation or lacrimation, 
disturbance of bowel, gastroparesis, or or other autonomic symptoms. 

 
 

Benign essential tremor 
‒ Essential tremor is a diagnosis of exclusion. 
‒ An autosomal dominant pattern of transmission may be present. 
‒ Tremors become especially apparent in the upper extremities when the arms are outstretched. 
‒ It is a persistent, progressive condition that usually begins in adulthood. Most patients are only mildly 

affected and do not require treatment. 
‒ Patients who require medication are given either beta-blockers (Propranolol) or primidone. 
‒ Primidone is an anticonvulsant that converts into phenylethylmalonamide and phenobarbital. The 

administration of primidone may precipitate acute intermittent porphyria, which manifests as 
abdominal pain, neurologic and psychiatric abnormalities. Acute intermittent porphyria can be diagnosed 
by checking for urine porphobilinogen. 

 
 

Restless leg syndrome 
‒ Restless legs syndrome is a disorder characterized by an intense and unpleasant creeping sensation in the 

lower extremities that is relieved by moving the legs. 
‒ The symptoms most often occur with the onset of sleep. 
‒ It can be treated with dopamine agonists (e.g. pramipexole and ropinerole) or levodopa. 
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Dystonia 
‒ Dystonia is defined as sustained muscle contraction resulting in twisting, repetitive movements, or 

abnormal postures. 
‒ It may be focal (affecting only one muscle) or diffuse. 
‒ It can be congenital, idiopathic, secondary to trauma or local inflammation, or drug-induced. 
‒ Medications commonly responsible include typical antipsychotics, metoclopromide, and 

prochlorperazine. 
‒ The condition is characterized by muscle spasms or stiffness, tongue protrusions or twisting, 

opisthotonus, and oculogyric crisis (a forced, sustained elevation of the eyes in an upward position). 
‒ Treatment of acute dystonia is with antihistamines (eg, diphenhydramine) or anticholinergics (eg, 

benztropine or trihexyphenidyl). 
‒ Patients who develop dystonia from the use of antipsychotics should be treated with benztropine or 

diphenhydramine. 
 
 

Torticollis 
‒ Torticollis is a common form of focal dystonia involving the sternocleidomastoid muscle. 
‒ It can be congenital, idiopathic, secondary to trauma or local inflammation, or drug-induced. 
‒ Discontinuation of the causative agent(s) may improve the symptoms 

 
 

Intention tremor 
‒ It is due to cerebellar dysfunction. 
‒ Cerebellum helps co-ordinate movements. 
‒ Cerebellar damage leads to movement abnormalities (ipsilateral ataxia, “patient tends to fall towards the 

side of the lesion”, broad-based gait, nystagmus, intention tremor, ipsilateral muscular hypotonia, and 
marked difficulty in coordination and performing rapid, alternating movements). 

‒ Cerebellar damage may be secondary to tumor, chronic alcohol abuse… 
‒ Patellar tendon elicits several to-and-fro leg movements. 
 
 

Cerebellar tumor 
‒ Cerebellar tumors usually produce ipsilateral ataxia, nystagmus, intention tremors, ipsilateral muscular 

hypotonia and loss of coordination. 
‒ Ipsilateral ataxia: patient tends to fall towards the side of the lesion and when asked to stand with feet 

together, the patient also tends to sway to the affected side. 
‒ Obstruction of the CSF flow by the tumor results in increased intracranial pressure, which presents as 

headache, nausea, vomiting, and papilledema. 
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Neurofibromatosis 
‒ Neurofibromatosis is a neurocutaneous syndrome which has a tendency to form tumors in the central 

nervous system (CNS), peripheral nervous system, skin and viscera. 
 
Neurofibromatosis type I 
‒ Characteristic features include cafe-au-lait spots, microcephaly, feeding problems, short stature, 

learning disabilities, axillary freckles, Lisch nodules of the iris, and bony lesions. 
‒ Patients later develop fibromas, neurofibromas or different tumore. 

 

Neurofibromatosiss type II 
‒ Multiple cafe-au-lait spots and relatively young age. 
‒ Gradually developing tinnitus and hearing loss is suggestive of an acoustic neuroma, which is best 

diagnosed using MRI with gadolinium enhancement. Acoustic neuromas are frequently bilateral. 
 
 

Craniopharyngioma 
‒ Craniopharyngiomas are benign suprasellar tumors arise in the sella turcica. 
‒ It usually present with signs of hypopituitarism (endocrinal symptoms), headaches and bitemporal 

blindness. 
‒ Presence of a cystic calcified parasellar lesion on MRI is almost diagnostic of craniopharyngioma. 
‒ A young boy with symptoms of increased intracranial pressure (e.g., headaches, vomiting), bitemporal 

hemianopsia, and a calcified lesion above the sella has a craniopharyngioma until proven otherwise.   
 
 

Meningioma 
‒ Meningiomas are non-invasive tumors derived from arachnoid cap cells, and consist of concentric 

whorls and calcified psammoma bodies. 
‒ These may indent the brain and cause hyperostosis. 
‒ These usually occur on the convex surfaces of the brain. 

 
 

Glioblastoma multiforme 
‒ Symptoms: nausea, vomiting, headaches that worsen with changes in position, coughing and sneezing 

and physical findings (e.g., papilledema) are indicative of increased intracranial pressure. 
‒ Furthermore, the presence of personality changes and strange behavior localizes the lesion to the 

frontal lobe. 
‒ The typical CT/MRI findings in high-grade astrocytoma are heterogenous and serpiginous contrast 

enhancement. Recognize the classic butterfly appearance of GBM 
 
 



   

 422 

Empty sella syndrome 
‒ In empty sella syndrome, the sella turcica is often enlarged and contains no discernible pituitary gland. 
‒ This syndrome may be primarily due to an incompetent sellar diaphragm with compression of the 

pituitary gland by the herniating arachnoid, or secondary to surgery or radiotherapy. 
 
 

Paraneoplastic syndrome 
‒ Paraneoplastic syndromes can manifest as muscular weakness, but the pathologic process may be 

localized at different levels (from the CNS to the muscles’ membranes). 
‒ In muscles involvement; proximal muscles are typically affected, and muscle strength is diminished 

symmetrically. Reflexes are normal, and no sensation abnormality is present. Elevated CK levels and 
myopathic electromyography help to confirm the diagnosis. 

 
 

Heat stroke 
‒ Heat stroke is a life threatening catastrophic medical emergency. 
‒ It is due to failure of thermoregulatory center leading to severe hyperthermia with body temperature 

generally > 40.5 C (105 F) with altered mental status. 
‒ Patients will have CNS symptoms. 
‒ Heat stroke generally has a sudden onset with altered mental status, however non specific prodromal 

symptoms like weakness, dizziness, nausea, vomiting, anorexia, frontal headache, confusion, drowsiness, 
disorientation, muscle twitching, ataxia and signs of cerebellar dysfunction, and psychiatric symptoms 
ranging from anxiety and irritability to psychosis may also be seen. 

‒ Skin is hot and generally dry. 
‒ Rapid cooling of the patent is the cornerstone of management of heat stroke and should be done in 

adjunction of stabilizing treatment. Evaporation cooling is the preferred modality. 
‒ If untreated it may lead to rhabdomyolisis, renal failure, ARDS, and coagulopathic bleeding. 

 
 
‒ Diabetic Mononeuropathy may be cranial (most commonly involving CN III, IV and VI) or peripheral 

(most commonly involving the radial, peroneal and median nerves). 
‒ The etiology of mononeuropathy is mainly vascular, and recovery is usually seen in a few months time. 
‒ Nerve damage is ischemic, and only somatic nerve fibers are affected, and parasympathetic fibers 

retain function. 
‒ Ptosis and “down and out” gaze in conjuction with normal light and accommodation reflexes indicate 

diabetic CN III neuropathy. 
‒ For unknown reasons, patients with diabetes are predisposed to pressure palsies. 
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Hypokalemia 
‒ Hypokalemia is a common electrolyte abnormality that causes weakness, fatigue and muscle cramps. 
‒ When severe, it can lead to paralysis and arrhythmia. 
‒ The ECG may show U waves, flat & broad T waves, and premature ventricular beats. 
 
 
‒ Patients presenting to the ER with confusion or coma should receive empiric treatment with dextrose, 

oxygen, naloxone, and thiamine. 
‒ Thiamine will help to prevent or reserve Wernicke’s encephalopathy in alcoholics and should be 

administrated before dextrose. 
 

 

Foot drop 
‒ Foot drop results from inability to dorsiflex the foot. 
‒ It leads to high-stepping or steppage gait. 
‒ The most common causes of foot drop are: 
• Peripheral neuropathy 
• Radiculopathy to any part of the spinal roots that contribute to the common peroneal nerve (L4 – S2). 
• Traumatic damage to the common peroneal nerve 

 
 

Brain death 
‒ Brain death refers to a total loss of brain function and is generally acceptable definition of death. 
‒ Criteria include: absent cranial nerve reflexes, fixed and dilated pupils, no spontaneous breaths, and 

agreement of two physicians. 
‒ The spinal cord may still functioning; therefore, deep tendon reflexes may be present. 
‒ In a patient who is legally brain dead, there is no ethical issue. 
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