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1. Identify the 5 steps that are necessary in the method of evaluating neurologic disease. 

1. History and PE

2. Syndrome Diagnosis--recognizing signs and symptoms

3. Anatomic or Topographic Diagnosis--name parts involved or Etiologic Diagnosis--if cause is determined 

5. Functional Diagnosis--degree of disability and whether temporary or permanent (Adams, p.3)

2. List the cranial nerves with the location of the nuclei for each. Describe how these contribute to developing an anotomic location of neurologic disease or disorder.

See Appendix A of the study guide (Rolak p.114)

3. Identify and list the characteristics of higher cortical disorders or dysfunction.

Frontal Lobe--motor abnormalities, speech and language disorders (Broca's aphasia), impairment of cognitive function, lack of concentration, lack of initiative and sponteneity, changes in mood, personality and self-control, incontinence of bladder and bowel.

Temporal Lobe--disorders of the special senses (visual, auditory, olfactory, and gustatory), time perception, language, memory, learning, emotion, and behavior.

Parietal Lobe--cortical sensory syndromes, visual disorders, asomatognosias.

Occipital Lobe--visual disorders (visual field defects, cortical blindness, visual illusions, visual hallucinations, visual agnosias) (Adams, pp.443-464)

4. Identify and list the characters of cerebellar disorders or disease. 

See Appendix B of the study guide (Pansky, p.254)

5. Identify and list the characteristic findings in upper motor neuron lesions.

Hyperreflexia, spastic paralysis, muscle weakness, positive Babinski--corticospinal (Brother Dauphin)

6. Identify and list the characteristics of lower motor neuron/ nerve root/ radicular lesions.

Hyporeflexia, flaccid paralysis, muscle atrophy, Bell's Palsy-- (CN VII), polio-- (anterior horn).

See also Appendix C of the study guide (Harrison, pp. 104-105)

7. Identify and list the characteristics of peripheral nerve lesions. See Appendix C of the study guide, as above

8. Identify and list the characteristics of neuro muscular junction lesions.

Myasthenia Gravis is the most important neuromuscular junction problem. The main feature of MG is a fluctuating weakness of certain voluntary muscles, particularly those innervated by motor nuclei of the brainstem, i.e. ocular, masticatory, facial, deglutional, and lingual. Manifest weakening during continued activity, quick restoration of power with rest. (Adams, p.1459)

9. Identify and list the characteristics of myopathic (muscular dystrophic) lesions.

The muscular dystrophies are progressive hereditary degenerative liseases of skeletal muscle. The innervation of the affected muscle is sound (unlike neuropathic and spinal atrophies). The symmetrical distribution of muscular weakness and atrophy, intact sensibility, and preservation of cutaneous reflexes are characteristic features. (Adams, p.1414)

10. The three spinal cord pathways that can be evaluated clinically with accuracy are the lateral corticospinal, dorsal columns and spinothalamic tracts. Identify the information that each is responsible for transmitting, the level of decussation and how each is evaluated to assist in determining the anatomic level of lesion or disorder in the spinal cord.

See Appendix D of the study guide (DeMyer, p.72)

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

See Appendix C of the study guide (Harrison, pp. 104-105) 

12. What are the causes of myopathic disorders?

Myopathic disorders are hereditary. See study guide questions 9 and 52.

13. What are the causes of neuromuscular junction disease?

Myasthenia Gravis is from an immunologic mechanism operating at the neuromuscular junction resulting in a marked reduction in the number of ACh receptors on the postsynaptic membrane of the neuromuscular junction. Although the evidence that an auto mechanism is responsible for the functional disorder of muscle in MG appears to be incontrovertible, the source of the autoimmune response has not yet been established. (Adams, p.1465)

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

Manifest weakening during continued activity, quick restoration of power with rest. (Adams, p.1459) 

15. Name three functions of the cerbrospinal fluid.

Protection (shock absorption), regulates ionic metabolites, buffers pressure in venous sinus (vascular), nutritive, serves a lymphatic function. (Dr. Bub)

16-18. Identify the territory and larger neuroanatomic structures that receive vascular supply from the anterior and middle cerebral arteries, and the vertebral artery and its branches.

See Appendix E of the study guide. (Pansky, p.114) 

19. Describe Lhermitte's sign and its significance.

Lhermitte's sign is present when the patient reports an electric shocklike sensation down the spine with neck flexion, the symptom is produced by stretching and irritation of the damaged fibers in the dorsal columns of the cervical cord. It may occur in cervical spondylogenic myelopathy or with intramedullary lesions such as demyelinating plaque. (Rolak, p.106)

20. What are the "big three" classification of cerebrovascular disease? 

Thrombosis, embolism, and hemorrage (Adams, p.805)

21. What are the two processes that cause parenchymal changes in the brainstem with stroke?

Ischemia (with or without infaction), and hemorrage. Unless one or the other occurs, the vascular lesion usually remains silent. (Adams, p.777)

22. Distinguish between pale and hemorragic infaction. 

Pale--devoid of blood and therefore pallid. 

Hemorragic--extensive extravasation of blood from many small vessels in the infarcted tissue.

Cerebral infarcts vary greatly in the amount of congestion and hemorrage that are found within the tissue. (Adams, p.778) 

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

The most important factors are hypertension, heart disease, atrial fibrillation, diabetes mellitus, cigarette smoking of long duration, and hyperlipidemia. Others, such as the use of birth control pills and systemic diseases associated with a hypercoaguable state, also contribute, but not to the degree of these main risks in the population. (Adams, p.780)

24. Describe the ischemic penumbra. What CBF levels are significant relative to the generation of EEG changes and preservation of neurologic function?

Ischemic penumbra is the region of marginal perfusion. In several animal species the critical cerebral blood flow (CBF) level was 12 to 23mL/100 g per minute (normal 55 mL). Reduction of CBF below 10 to 12 mL/100 g per minute caused infarction regardless of its duration. At the critical level of 12 to 23 mL/100 g per minute of blood flow the EEG was slowed, and below this level it was isoelectric. (Adams, p.784)

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

TIAs might be thought of as temporary strokes that fortunately reverse themselves. Current opinion holds that TIAs are brief reversible episodes of focal, nonconvulsive ischemic neurologic disturbance. The neurologic features of the transient episode indicate the territory or artery involved and are fragments borrowed from the stroke that may be approaching. When TIAs precede a stroke, the process is almost always stamped thrombotic. Individual attacks involve either the eye or the brain, rarely both. The visual disturbance is ipsilateral, the sensorimotor disturbance is contralateral. (Adams, p.814)

26. Most cases of cerebral embolism are generated by fragments released by what anatomic region? 

The heart (Adams, p.824)

27. Define "Battle Sign" and how it might be generated.

If a basilar fracture of the skull extends posteriorly, damaging the sigmoid sinus, the tissue behind the ear and over the mastoid process becomes boggy and discolored (Battle Sign)

(Adams, p.876)

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

When recovery from consciousness occurs within a few seconds or minutes, this is a vasodepressor syncopal attack, related to pain and emotional upset and differing in no way from the syncope that follows pain and fright without injury. A more serious delayed posttraumatic collapse may be due to a contussion of the medulla, a delayed expansion of a subdural hematoma, a worsening brain edema, or occasionally the late appearance of an epidural clot. (Adams, p.882, 885)

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 tiem (minutes, hours or longer). The mechanism of 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. (Adams, p. 878-9)

30. What are the clinical effects of concussion?

The immediate abolition of consciousness, suppression of reflexes (falling.to the ground if standing), transient arrest of respiration, a brief period of bradycardia, and fall in blood pressure fallowing a momentary rise at the time of impact are the characteristic effects of concussive injury.

(Adams, p.879)

31. List four complaints patients have with post concussion syndrome. 

1. Headache--the central symptom, either generalized or localized. 

2. Dizziness--another prominent symptom, not a true vertigo, but light headed. 

3. Intolerant of noise, emotional excitement, and crowds.

4. Restlessness. Other complaints include tenseness, inability to concentrate, feelings of nervousness, fatigue, worry, apprehension, and an inability to tolerate the usual amount of alcohol. Note--Postconcussion Syndrome is AKA Posttraumatic Nervous Instability. (Adams, p. 892)

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

a.) closed head injuries
Five percent (5%)

b.) skull fractures with brain injury?

Fifty percent (50%) (Adams, p.891) 

33. What are the types of generalized seizures?

Generalized Seizures (bilateral symmetrical and without local onset) 

A. Tonic, clonic or tonic-clonic (grand mal)

B. Absence (petit mal)

1. Simple--loss of consciousness only

2. Complex--with brief tonic, clonic, or automatic movements 

C. Lennox-Gestaut syndrome

D. Juvenile myoclonic epilepsy (Adams, p.314) 

E. Infantile spasms (West syndrome)

F. Atonic (astatic, akinetic) seizures (sometimes with myoclonic jerks) 

34. Identify the characteristics of Tonic/Clonic seizures.

Some may sense its approach (the prodrome) and for some hours feel apathetic, depressed, irritable, or, very rarely, the opposite--ecstatic. Abdominal pains or cramps, pallor or redness of the face, throbbing or headache, constipation, or diarrhea have been given prodromal status, but we have not found them consistent enough to be helpful. In more than half the cases, there is some movement for a few seconds before consciousness is lost; in others, there is palpitation, a sinking, rising, or gripping feeling in the epigastrum; or some other unnatural sensation in another part of the body. Such a remembered experience is called an aura. See Appendix F of the study guide for the rest. (Adams, p.315-316)

35. Identify the characteristics of Absence seizures.

See Appendix F of the study guide (Adams, p.316) 

36. What are the types of partial seizures?

Partial, or focal seizures are the product of a demonstrable lesion in some part of the cerebral cortex. In the generalized seizure without aura, the focus of origin is unknown. Partial seizures are divided into two groups, simple and complex, depending on whether consciousness is retained or disturbed. Simple seizures most often arise from foci in the sensorimotor cortex. Complex partial seizures most often have their focus in the temporal lobe on one side or the other. (Adams, p.317) 

37. Identify the common partial seizure patterns.

See Appendix G of the study guide. (Adams, p.318)

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

Only certain structures are sensitive to pain:

(1) Skin, subcutaneous tissue, muscles, extracranial arteries, and periosteum of the skull. 

(2) Delicate structures of the eye, ear nasal cavities, and sinuses.

(3) Intracranial venous sinuses and their large tributaries, especially pericavernous sinuses.

(4) Parts of the dura at the base of the brain and the arteries within the dura and pia-arachnoid, particularly the proximal parts of the anterior and middle cerebral arteries and the intracranial segment of the internal coratid artery.

(5) The middle meningeal and superficial temporal arteries.

(6) The optic, ocular motor, trigeminal, glossopharyngeal, vagus, and the first three cervical nerves. CN 2,3,5,7,9,10.

Pain arises in the walls of small blood vessels which contain pain fibers. (Adams, p.169) 

39. What are the different mechanisms of cranial pain generation?

Intracranial mass lesions, dilitaion of intracranial or extracranial arteries, infection or blockage of paranasal sinuses, headache of occular origin, headaches that accompany disease of ligaments, muscles and apophyseal joints, the headache of meningeal irritation, lumbar puncture headaches, and external headaches. (Adams, pp.169-171)

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

See Appendix H of the study guide (Adams, p.174-175)

41. Describe the epidemiology of Multiple Sclerosis.

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 inital 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 Multiple Sclerosis.

Weakness or numbness, sometimes both, in one or more limbs is the initial symptom in about half the patients. Syptoms 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 realation 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 Multiple Sclerosis?

The histologic appearance of the lesion depends on its age. Relatively recent lesions show a partial or complete destruction and loss of myelin throughout a zone formed by the confluence of many small, predominantly perivenous foci, the axis cylinders are relatively spared. There is a variable but slight degeneration of oligodendroglia, a neurological (astrocte) reaction, and perivascular and para-adventitial infiltration with mononuclear cells and lymphocytes. Later, large numbers of microlglial phagocytes (macrophages) infliltrate the lesions, and astrocytes in and around the lesions increase in number and size. Long-standing lesions, on the other hand, are composed of thickly matted, relatively acellular fibroglial tissue, with only occasional perivascular lymphocytes and macrophages; in such lesions, intact axis cylinders may still be found. Sparing of axis cylinders prevents wallerian degeneration. However, in old lesions with interrupted axis cylinders, there may be descending and ascending degeneration of long fiber tracts in the spinal cord. Partial remyelination is believed to take place on undamaged axons and to account for the partially demyelinated "shadow patches". (Adams, p.904)

44. What areas of the central nervous system are primarily affected by Multiple Sclerosis?

The lesions affect principally the white matter of the brain and spinal cord and do not extend beyond the root entry zones of the cranial and spinal nerves. A periventricular localization is characteristic, but only where subependymal veins line the ventricles (mainly adjacent to the bodies and atria of the lateral ventricles). Other favorite structures are the optic nerves and chiasm (but rarely the optic tracts) and the spinal cord, where pia veins lie next to the white matter. The lesions are distributed randomly through the brainstem, spinal cord, and cerebellar peduncles without reference to particular systems and fibers. In the cerebral cortex and central nuclear and spinal structures, the lesions destroy myelin but leave the nerve cells essentially intact. (Adams, pp.903-4)

45. Contrast/compare ALS with MS. List the information that makes differentiation possible.

ALS can be identified by the presence of muscle wasting, fascilulations, and the total absence of sensory involvement. The most useful test for ALS is EMG, which shows widespread denervation and reinnervation (fasciculations and polyphasic, high-amplitude muscle potentials). Muscle boipsy shows neurogenic atrophy in ALS. Although serum CK levels may be mildly elevated, other tests are usually normal in ALS. MRI is the most common procedure to confirm the diagnosis of MS, however, MRI lacks specificity. The most common symptoms of MS: Pyramidal weakness--45%, Optic neuritis--40%, Sensory loss-​35%, Brainstem dysfunction--30%, Cerebellar ataxia and tremor--25%, Sphincter disturbances--20%. (Rolak, p.91,192,194) 

46. How common is Parkinson disease?

Parkinson disease is common. In North America there are approximately 1 million patients; about 1 percent of the population over the age of 65 is affected. The incidence in all countries where vital statistics are kept is the same. Considering its frequency, coincidence in a family on the basis of chance occurrence might be as high as 5 percent. (Adams, p.1068)

47. Describe the clinical features of Parkinson.

Expressionless face, slowness of voluntary movement (bradykinesia), "resting" tremor, stooped posture, axial instability, rigidity, and festinating gate. (Adams, p.1068)

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

The main difficulty in diagnosis is to distinguish Parkinson disease from the many parkinsonian syndromes, some caused by other degenerative diseases and some by medicines or toxins. Some of the slower, alternating forms of essential (familial or senile) tremor are difficult to distinguish from parkinsonian tremor. One can only wait to see if other parkinsonian signs develop. All in all, if one adheres to the strict definition of Parkinson disease--bradykinesia, "resting" tremor, postural changes and instability, cogwheel rigidity, and respons to L-dopa--errors in diagnosis are small. (Adams, p.1070-1)

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

A loss of pigmented cells in the substantia nigra and other pigmented nuclei (locus ceruleus, dorsal motor nucleus of the vagus) is the most constant finding in both idiopathic and postencephalitic Parkinson disease. The substantia nigra is visibly pale to the naked eye; microscopically, the pigmented nuclei show a marked depletion of cells and replacement gliosis, findings that enable one to state with confidence that the patient must have suffered from Parkinson disease. Also, many of the remaining cells of the pigmented nuclei contain eosinophilic cytoplasmic inclusions with a faint halo, called Lewy bodies. These are seen in practically all cases of idiopathic Parkinson disease. However, both of these cellular abnormalities appear occasionally in the substantia nigra of aging, nonparkisonian individuals. Maybe they would have developed Parkinson's in a few years. Aging contributes importantly to nigral cell loss, but the cell depletion is so marked in Parkinson disease that some factor other than aging must also be operative. (Adams, p.1071)

50. Describe the symptoms seen with Guillain-Barre syndrome.

The major clinical manisfestation 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 teh muscles, mainly those of the hips, thighs, and back. Paresthesias (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 diagnosis challenges exist with GBS?

The most critical problem is to distinguish GBS from acute spinal cord disease (marked by sensorimotor paralysis below a given level and spincteric paralysis). The finding of normal vital capacity in the setting of quadriparesis points to a disease in the cord. In GBS, the facial and respiratory muscles are usually involved if there is generalized paralysis. GBS is sometimes mistaken for basilar artery thrombosis, but the presence of reactive pupils , areflexia, and F-wave abnormalites in the former and of lively reflexes and Babinski signs in the latter should distinguish the two disorders. A predominantly motor paralysis is the major characteristic of GBS, for which the DDx should also include poliomyelitis; the latter is distinguished by meningeal symptoms, fever, early pleocytosis, and usually asymmetrical areflexive paralysis. Ptosis and oculomotor weakness, features of GBS in some cases, may cause confusion with acute Myesthenia Gravis (MG), but in the latter disease there are no sensory symptoms and DTRs are obtainable.

(Adams, p.1315-6)

52. Describe the features of 

(1) Duchenne Muscular Dystrophy

AKA Severe Generalized Muscular Systrophy of Childhood. Duchenne is the most frequent and best known of teh childhood muscular dystrophies. Duchenne is usually recognized in the third year of life and lmost always before the sixth year, but nearly half of the patients show symptoms before walking. An elevated creatine kinase (CK) may be the first clue. Walking late or walking inability are also clues. The iliopsoas, quadriceps, and gluteal muscles are the fist to be affected; then the pretibial muscles weaken (foot drop and toe walking). Upper limb muscles are affected after the pericrural ones. Enlargement of the calves and certain other muscles is progressive in the early stages of the disease, but most of the muscles, even the ones that are originally enlarged, eventually decrease in size; only the gastroc and to a lesser extent the lateral vasti and deltoids are consistently large.Duchenne patients characteristically have lumbar lordosis, hip flexian and abduction, knee flexion, and plantar flexion; these characteristics lead to eventual loss of ambulation. Scoliosis, due to unequal weakening of the paravertebral muscles, and flexion contractures of the forearms appear, usually after walking is no longer possible. DTRs are diminishes and then lost, ankle reflexes are last to go. Various types of arrythmias appear. Death usually occurs after late adolescence. It is an x-linked disorder (Adams, p.1415-7)

(2) Becker Type Muscular Dystrophy

An X-linked disorder like Duchenne, Becker causes weakness and hypertrophy in the same mucles as the Duchenne dystrophy, but the onset is much later (mean age, 12 years; range, 5 to 45 years); the average age at which the patient becomes unable to walk is 25 to 30 years; death usually occurs in the fifth decade. Cardiac involvement is less frequent than in Duchenne. The serum CK values are 25 to 200 times normal. (Adams, p.1417)

(3) Landouzy Dejerine Dystrophy

AKA Facioscapulohumeral Muscular Dystrophy, Relatively Mild Restricted Muscular Dystrophy. 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. The first manifestations are usually difficulty in raising up the arms above the head and winging the scapulae, although in many cases facial weakness may have already attracted attention. There is involvement of the orbicularis oculi, the zygomaticus, and the orbicularis oris, whereas the masseters, temporalis, extraocular and pharyngeal muscles are spared. (Adams, p. 1420)

(4) Limb Girdle Muscular Dystrophy

AKA Scapulohumeral and Pelvifemoral Muscular Dystrophies; Erb-type dystrophies.This category is for the many patients who do not fit into the Duchenne-Becker and facioscapulohumeral or scapuloperoneal categories. Children of both sexes are affected and lack the hypertrophy of calves and other muscles; adults with late-onset dystrophies have either pelvic or shoulder girdle involvement or both, and their facial muscles are spared. The weakness and atrophy may become evident eithere during late childhood or early adult life and spreads from shoulders to hips and vice-versa.

(Adams, p.1421)

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.
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