Neuro Study Guide Review


1. Identify the five steps necessary in the clinical method of evaluating neurologic disease:

· Remember: SHAFE 

· History and Physical Exam: Signs, Symptoms, and complaints of…

· Syndrome Identification: Is there any syndrome that fits the signs and symptoms?

· Anatomic: Name specific parts of anatomy and neuroanatomy and systems involved

· Etiological / Pathological: Knowing the signs, symptoms, and the anatomy, what is the mechanism of the pathology?

· Functional: What functions are lost?  To what extent?  What is the outcome?

2. List the cranial nerves with the location of their nuclei for each.  Describe how these contribute to development of an anatomic location of neurologic disease/disorder:

	Cranial Nerve (Sensory/Motor)
	General Location of nuclei
	Aid to diagnosis

	1
	Olfactory
	S
	Cerebrum
	By knowing what cranial nerve components are affected, and more specifically which nucleus and its location, you can pin point the area of lesion.

	2
	Optic
	S
	Cerebrum
	

	3
	Occulomotor
	M
	Midbrain
	

	4
	Trochlear
	M
	Midbrain
	

	5
	Trigeminal
	S/M
	(everywhere) Cerebrum - Cord
	

	6
	Abducens
	M
	Pons
	

	7
	Facial
	S/M
	Pons
	

	8
	Vestibulocochlear
	S
	Pons / medulla
	

	9
	Glossopharyngeal
	S/M
	Medulla
	

	10
	Vagus
	S/M
	Medulla
	

	11
	Spinal Accessory
	M
	Medulla / C-Spine (C1-5
	

	12
	Hypoglossal
	M
	Medulla
	

	For more specific locations, check out this awesome neuro reference: http://mathcs.muhlenberg.edu/~kussmaul/cns/neuro.html 


3. Identify and list the higher cortical disorders/dysfunction

· Frontal Lobe Lesions:

· Motor abnormalities, speech and language disorders (Broca’s Aphasia), cognitive dysfunction, inability to concentrate, difficulty with initiative and impulsiveness, mood distress, personality swing, bladder and rectal incontinence.

· Temporal Lobe Lesions:

· Special Senses diminish (sight, smell, taste, etc.), temporal (time) imperceptiveness, Wernicke’s Aphasia, memory loss, learning impairment, emotional and behavioral distress

· Parietal Lobe Lesions:

· Cutaneous sensory (Homunculus), visual disturbances

· Occipital Lobe Lesions:

· Visual disorders and blindness

4 – 9. (also see chart at end of this review for more…)
	Lesion Site
	What to expect

	4. Cerebellum
	Uncoordinated movements, intention, dysmetria, dysdiadochokinesia

	5. UMN
	Spastic Paralysis, Increased DTR, Clonus, Babinski, Hoffman (atrophy – late stage)

	6. LMN, Nerve Root
	Flaccid paralysis, Decreased DTR, Weakness.  If at the nerve root, there will be loss of sensory in the dermatomal pattern (atrophy – early stage)

	7. Peripheral Nerve
	Territorial Distribution usually in distal asymmetric distribution, flaccid weakness, Decreased DTR

	8. NMJ 
	Muscular changes only – no loss of any sensation.  Proximal muscles seem to be affected primarily with a symmetrical distribution.  This gets worse throughout the day and with activity.  Gets better with rest.  Normal tone, normal reflexes.  Weakness is apparent with sustained upward gaze.  Chewing becomes exhaustive.

	9. Skeletal Muscle (Myopathic)
	Proximal symmetric weakness without atrophy or fasciculation, normal or decreased tone, normal or decreased DTR.  Family History is strong.  Superficial reflexes are E/N


10. What are the three spinal cord pathways that can be evaluated clinically with accuracy?  What is each responsible for?

	Tract
	Transmits
	Decussates At
	Tested by

	Lateral Corticospinal
	Motor impulses to muscles and glands
	Medullary pyramids
	Myotomes, DTRs

	Dorsal Column
	Conscious proprioception, vibration, two-point discrimination, etc.
	Columns to medial meniscus
	Conscious proprioception, vibration, two-point discrimination, etc.

	Lateral Spinothalamic
	Pain and temperature
	Two cord levels above entry at the ventral white commisure 
	Dermatomes (Pain), Hot/Cold


11. What sensory examination differences are seen in patients with lower motor neuron and nerve root disease versus peripheral neuron disease?

· Lower Motor Neuron: In a dermatomal/myotomal pattern.  May be proximal or distal weaknesses

· Peripheral Nerve: In a territorial distribution pattern.  Usually distal in nature

12. What are the causes of Myopathic disorder?

· Hereditary and degenerative processes

· These are your muscular dystrophies.  

13. What are the causes of NMJ diseases?

· The ACh receptors at the NMJ have decreased.  This is not a dysfunction or shortage of neurotransmitter.  This is a disease of decreased ACh receptors

· An example

14. What exacerbates the signs and symptoms of patients with NMJ disease?

· Use of the muscles.  Sustained superior gaze, mastication.  Rest makes it better

15. Name three functions of CSF: (always change in pressure w/ any change in position)
· Shock Absorption (protection)
· Ionic buffer

· Pressure variant for venous flow in the CNS

· Lymphatic function

· NOT Nutritional (That’s the Blood’s Job)

· NOT Oxygen (That’s the Blood’s Job)

16 – 18. Identify territory and neuroanatomic structures that receive blood from:

	Artery
	Job

	16. Carotids to Anterior Cerebral Artery
	Anterior hypothalamus, Anterior and medial part of the hemispheres, corpus callosum, septum Pellucidum, and Fornix.  Anterior limb of the internal capsule, ventral part of the head of the caudate, anterior pole of the putamen

	17. Middle Cerebral Artery
	Dorsal part of the head of the putamen, and the entire body of the caudate, internal capsule, lateral hemisphere

	18. Vertebral artery and its branches
	The structures below the tentorium cerebeli and parts of the occipital lobe, the spinal cord, brain stem, cerebellum


19. Describe Lhermitte’s sign and its significance:

· Sudden neck flexion that causes radiation of shocking pain sensation down the back, neck, and or arms.  The significance is that this could indicate Multiple Sclerosis. Increased dorsal column activity w/ neck flexion. Emphysema and cardiac problem possible. Blood cell dyscaria (decreased O2 and sodium pumps, increased resting potential.
20. What are the “big three” classifications of Cerebrovascular disease?

· Thrombus, Embolism, hemorrhage

21. What are the two process that cause parenchymal changes in the brain with stroke?

· Ischemia and hemorrhage

22. Distinguish between pale and hemorrhagic infarction

· Pale is an ischemic event and hemorrhagic is where a bleeding vessel blows out

23. What are considered some of the risk factors or predisposing conditions for stroke?

· HTN, Family Hx, hyperlipidemia, Diabetes Mellitus, polycythemia, smoking, cardiac ds, oral contraceptive use, obesity
24. Describe the ischemic penumbra.  What are the CBF levels which are significant relative to the generation of EEG changes and preservation of neurologic function?

· Ischemic penumbra describes the profusion of blood (thus oxygen) in the blood expressed in units of mL Blood per 100 grams of brain tissue per minute (mL*min/100 g).

· Optimum Ischemic Penumbra is the standard penumbra required for maintenance of brain function.  This number is expressed as 55 U (U = mL blood per 100 grams of brain tissue per minute)

· At 23 U, EEG waves start to decrease

· At 12 U, the brain becomes isotonic/isoelectric, thus no action potentials are created.  This is termed “Brain Dead”, but the tissue is not dead yet …

· At 6 – 8 U, the tissues start to die.  Irreversible damage is had

25. Define TIA and identify how the vascular territory of origin is determined.

· TIA is Transient Ischemic Attack. They are caused by neurologic profusion deficits which last less than 24 hours, embolic in nature and usually only last a few minutes because of retrograde fill from other areas relieving the TIA.  Ischemic reversible neurologic deficit more than three weeks.

26. Most cases of cerebral emboli are generated by fragments released from which anatomic region?

· Heart 20%, Carotid Bifurcation: 80%

27. Define “Battle Sign” and how it may be generated.

· If a basilar fracture in the skull extends posteriorly and thus damages the sigmoid sinus, the tissue behind the ear and over the mastoid process becomes boggy and discolored.  

28. Loss of consciousness with regard to craniocerebral trauma is a result of what process?

· Ischemia of the mesencephalon/diencephalon junction

29. What are the mechanisms of concussion?

·  Concussion, meaning a reversible traumatic paralysis of nerve function, is always immediate (not delayed even by seconds(, but the effects may last for a variable time (minutes, hours, or longer).  The mechanism on concussion is thought to be from a degeneration of nerve fibers that have been stretched or torn by shear stresses set up during rotational acceleration of the head.  The shearing stresses are maximal at the point where the cerebral hemispheres rotate on the relatively fixed brainstem, i.e., at the midbrain-subthalamic level-the explanation of concussion.

30. What are the clinical effects of concussion?

· Loss of consciouness to some degree, BP raised followed by a drop, suppression of all reflexes, confusion on regaining consciousness, combative and memory loss.

31. List four complaints patients have with post concussive syndrome:

· Headache, dizziness (but not vertigo), difficulty with concentration, insomnia, irritability, and alcohol intolerance.

32. What is the frequency of post-traumatic seizures in patients that have sustained:

· Closed head injuries: 5%

· Skull fractures with brain injury: 50%

33. What are the types of generalized seizures?

· Tonic/Clonic (Grand Mal)and absences (Petit Mal)

34. Identify the characteristics of Tonic/Clonic seizures

· These have a preictal phase (Preictal means before seizure).  Thus, one characteristic of Tonic/Clonic-type seizures is that the patient can sense that they are coming.  At this phase, they feel apathetic, depressed, irritable, or even ecstatic.  Then the patient may have an epileptic cry (this is a scream that happens before an epileptic event).  

· They also have an ictal phase (during seizure).  During this stage, the patient’s muscles fire maximally, then the clonic phase happens and the patient shakes.

· Note: 

· Tonic = tonus (The patient is stiff…muscles are contractive)

· Clonic = clonus (The patient alternates between contracted and relaxed…they shake).

35. Identify the characteristics of Absence Seizures

· Seen more frequently in young girls where they are just “gone” for a few seconds and they will pick up right where they left off.

36. What are the types of partial seizures?

· Only part of the brain are stimulated and the seizure is only in that part of the body, the seizure doesn’t spread

· In other words - it’s localized, as opposed to generalized.

37. Identify the common partial seizure patterns

· This answer is not available.  Please review “Adams” p. 318

38. What cranial pain sensitive structures contribute to headaches and what cranial nerves are responsible for transmission of that pain sensation?

· Vessels, meninges, bone, mucus membranes.  Pain is transmitted via the trigeminal nerve
39. What are the different mechanisms of cranial pain generation?

· Intracranial mass lesions, dilation of intra/extracranial arteries, infection or blockage of paranasal sinuses, headache of ocular origin, headaches that accompany disease of ligaments, muscles and Apophyseal joints, the headache of meningeal irritation, lumbar puncture headaches, and external headaches.

40. What are the common types of headaches and list the characteristics of each.

· This answer is not available.  Please review “Adams” p. 174-175.

41. Describe the epidemiology of Multiple Sclerosis (MS)

· Family hx and some sort of environmental stimulus is seen to be very well established with MS.  MS has a prevalence of less than 1 per 100,000 in equatorial areas; 6 to 14 per 100,000 in the southern United States and southern Europe; and 30 to 80 per 100,000 in Canada, northern Europe, and the northern United States. A less well defined gradient exists in the Southern Hemisphere. There is increasing risk of developing MS with increasing latitude. Blacks are at lower risk than whites at all latitudes, but both races show south-to-north gradient in risk. About 15 % of MS patients have an affected relative, with the highest risk of recurrence (5 percent) being observed in the patient's siblings. About two-thirds of cases of MS have their onset between 20 and 40 years of age. Of the remainder, most cases have their onset before age 20. In the fist decade, the incidence of MS is very low. Studies have shown the risk of MS is greater among rural than urban dwellers. Speculation in recent years is leaning toward viral infection as the probable cause. The initial event in the genesis of MS is viral infection of the nervous system. The most popular view is that the secondary mechanism is an autoimmune reaction, attacking some components of myelin and, in its most intense form, destroying all tissue elements, including axis cylinders.

· In respect to cellular factors, the focus of attention in recent years has been the pathogenic role of T lymphocytes, which regulate humoral immune responses either as potentiators (T-helper cells) or as inhibitors (T-suppressor cells) of immunoglobulin production by the T lymphocytes. (Adams, pp.905-7)

42. List four of the early signs/symptoms of MS


· Weakness or numbness, sometimes both, in one or more limbs is the initial symptom in about half the patients. Symptoms of tingling of the extremities and tight band-like sensations around the trunk or limbs are commonly associated and are probably the result of posterior spinal cord involvement. The resulting clinical syndromes vary from a mere dragging or poor control of one or both legs to a spastic or ataxic paralysis. The tendon reflexes are always retained and later become hyperactive with extensor plantar responses. Dull, aching pain in the low back is a common complaint, but its relation to the lesions of MS is uncertain. Two particular syndromes-- optic (retrobulbar) neuritis and so-called transverse myelitis are among the most typical modes of onset of MS and often are features of the established disease as well. (Adams. pp.909-910)

43. What cellular alteration occurs with MS?

· Demyelination of the CNS nerves.  Myelination in the CNS is via Oligodendrocytes.  Oligodendrocytes are replaced with “Sclerotic” astrocytes (Star Cells).

44. What areas of the CNS are primarily affected with MS

· Optic nerve, periventricular areas of the cerebrum and spinal cord

45. Compare and contrast ALS with MS.  List the information that makes differentiation possible.

	ALS
	MS

	Men over 50

Affects both Upper and Lower Motor Systems

No sensory deficits

Spasticity in Lower Extremities

B/L Babinski

Atrophic Weakness in UE w/ 
global  hyperreflexia

No cognitive changes

Micturation and defecation reflexes normal
People die sooner (usually 3-5 yrs)

Fasiculations (LMN)
	--

--

Sensory Deficits are present

--

--

--

Cognitive/Thinking/Concentration effected

Micturation and defecation reflexes abnormal
Plaquing on X ray

MRI


46. How common is Parkinson’s Disease?

· 1% of the population over 60 y/o/a has it.

47. Describe the clinical features of Parkinson’s

· Resting tremor, rigidity, akinesia/bradykinesia, postural reflex loss

48. What are some of the difficulties in making a Parkinson’s Disease diagnosis?

· It is a basal ganglia (Substantia Nigra) disease.  Many diseases affect the Basal Ganglia and with diagnosis of a basal ganglia disease, the differential is exhaustive and hard to differentiate.

49. What are the primary pathological changes that explain Parkinson’s?

· Loss of dopaminergic pathways in the Substantia Nigra to the Striatum
50. Describe the symptoms seen with Guillain-Barre syndrome.

· Immune-mediated, post-infection, neurologic defect that demyleinates nerves.

· The major clinical manifestation is weakness, which evolves, more or less symmetrically, over a period of several days or a week or two, rarely somewhat longer. Proximal as well as distal muscles of the limbs are involved, usually the lower extremities before the upper; the trunk, intercostal, neck, and cranial muscles are affected later. The weakness can progress to total motor paralysis with death from respiratory failure within a few days. More than half of the patients complain of pain and aching discomfort in the muscles, mainly those of the hips, thighs, and back. Paresthesiae (tingling, burning) and numbness are frequent and early symptoms but tend to progress to numbness over 1 or 2 weeks. Reduced and then absent reflexes are consistent findings. Facial diplegia occurs in about half of all cases. Disturbances of autonomic function (sinus tachycardia and less often bradycardia, facial flushing, fluctuating hypertension and hypotension, loss of sweating or episodic perfuse diaphoresis ) are common, and rarely persist after a week or two. (Adams, p.1312-3)

51. What differential diagnostic challenges exist with GBS?

· They can die in 2-3 days if the C-Spine is demyelinated and the phrenic nerve is affected.  So – if GBS is in your dif-dx, you MUST be quick!

52. Describe the features of:

· Duchenne Muscular Dystrophy:

· M/C childhood muscular dystrophy, onset usually before six years old.  Symmetrical weakness and wasting. 1. the pelvic and cural muscles and 2. the pectoral and upper extremity muscles.  Usually die in adolescence, X-linked inheritance.

· Becker-Type Muscular Dystrophy:

· Hereditary muscle disorder with an onset of 20’s or 30’s.  It affects the proximal muscles, just like Duchenne, but is less lethal (which is nice), x-linked recessive.

· Landouzy-Dejerine Dystrophy

· AKA Facioscapulohumeral Muscular Dystrophy.  Relatively Mild restricted MD.  This is a slowly progressive dystrophy involving primarily the musculature of the face and shoulders, often with long periods of nearly complete arrest.  Usually autosomal dominant.  Difficulty in raising up the arms above the head and winging of the scapulae, although in many cases facial weakness may have already attracted attention.  There is involvement in the orbicularis oculi, the zygomaticus, and the orbicularis oris, whereas the masseters, temporalis, extraocuular and pharyngeal muscles are spared.

· Limb-Girdle Muscular Dystrophy

· Less well-defined muscular dystrophy, weakness and wasting of the pelvic girdle muscles, the shoulder girdle muscles or both, but not facial muscles.  AKA scapulohumeral MD.

53. Identify the physiologic mechanism for the generation of dizziness and vertigo

· Several mechanisms are responsible for the maintenance of a balanced posture and for proprioception. Continuous afferent impulses from the eyes, labyrinths, muscles, and joints inform us of the position of different parts of the body. In response to these impulses, the adaptive movements necessary to maintain equilibrium are carried out. Yet another factor that influences equilibrium is the effect of aging. Old people lose their balance on extending the neck, and their peripheral sensory afferents are often impaired, as are the protective postural mechanisms, making falls more frequent. (Adams, p.295-9)

54. How does the clinical application of chiropractic principles affect these mechanisms?

· Chiropractic seeks to allow joints and muscles to have optimal integrity and a healthy range of motion, enabling a proper afferent input from muscle spindles and joint mechanoreceptors to allow maintenance of a balanced posture and proprioceptive ability.

MORE …

	Location
	Sensory Signs/Symptoms
	Motor Signs/Symptoms
	Special Attributes

	Cortical
	Complex sensory Loss

Asterognosis

Agraphesthesia

Visual Spatial Disorder

Temporal-lobe disorders

-Visual             -Auditory

-Olfactory          -Gustatory

-Time perception    -Language   

-Memory             -Learning

-Emotion            -Behavioral

Occipital Lobe: Visual Disorders

Parietal Lobe: Cortical Sensory, visual, and asomatognosia.  
	Variable

	Language and intellectual f(x) deficits.  Pathological reflexes may be present.  Frontal lobe-motor abnormalities.  Speech and language disorders (Broca’s Aphasia), impairment of cognition, lack of concentration, lack of initiative and spontaneity, incontinence of bladder and bowel f(x), and changes in mood, personality, and self control

	Subcortical
	Loss of primary sensory modalities with possible visual disturbance
	Presence of Hemiparesis or unilateral motor disturbances
	

	Cerebellar
	Incoordination, clumsiness, intention tremor, nystagmus, dysmetria, dysdiadochokinesia, lesions of the midline cerebellum lead to difficulty in maintaining upright posture with a staggering gain, complex movement are broken down into their individual parts.  Also pauses in the wrong places while speaking.
	Presence of Hemiparesis or unilateral motor disturbances
	Ataxia, Dystonia, vertigo, hypotonia, asthenia (muscles coordinated by the cerebellum are weaker than the ones which are not)

	Brainstem
	Cranial nerve territories, long tract sign
	Cranial nerve territories
	Crossed signs of ipsilateral facial changes and contralateral side of body affected CN signs and long tract sign

	Spinal Cord
	
	
	

	Nerve Root
	
	
	

	Peripheral Nerve
	
	Atrophy early stage
	

	Neuromuscular Junction
	
	
	

	Myopathic
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