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Syllabus Section 2 - SPINAL CORD and LONG PATHWAYS

1)  Spinal cord - Sacral level


(Haines Figure 5-1)

QUESTIONS:

1)  Where and in what nerve(s) do the preganglionic intermediate horn neurons shown here project?  What functions do they control?

pelvic nerve; functions controlled are penile/clitoral erection, bladder and bowel emptying

2)  Why is there so little white matter at this level of the cord?


not many ascending sensory tracts have entered the cord yet (only from caudal regions);


most descending motor tracts have already exited or synapsed in  the cord

2)  Spinal Cord - lumbar level


(Haines Figure 5-2)

1)  How do the axons of ventral horn motor neurons exit the cord?  Do they innervate ipsilateral or contralateral muscles?  Where is the cell body of the upper motor neuron that innervates ventral horn motor neurons?

Axons exit via the ventral roots to innervate ipsilateral muscles, UMN is in the leg region of the contralateral motor cortex (precentral gyrus)

3)  Spinal Cord - thoracic level


(Haines Figure 5-3)

QUESTION:

1)  Where do neurons in the intermediolateral cell columns project?  What functions do they subserve?

project to paravertebral sympathetic chain ganglia and to prevertebral ganglia (in viscera; they) subserve “fight or flight” reflexes




(diagrams of ANS in Waxman pp. 249-253)

2)  Where do neurons in Clarke's nucleus project?  On what side?  What information do they provide?

Found C8 - L3; neurons project to ipsilateral cerebellum via dorsal spinocerebellar tract; provide somatosensory  info from muscle spindles innervating legs and lower trunk; provides info about posture and limb movement

6)  Spino medullary junction; level of the pyramidal decussation


(Haines Figure 5-8)

QUESTIONS:

1)  Where are the cell bodies giving rise to axons that terminate in the right gracile nucleus?  Where are the “dendrites” of these neurons found?


in the right  (ipsilateral) dorsal root ganglia; T6 and below;  these cells don't really have "dendrites" like most neurons; they are pseudounipolar, with a peripheral process that innervates the periphery and carries info toward the cell body; the central process carries info into the central nervous system

2)  Where are the cell bodies giving rise to axons that travel in the anterolateral system (spinothalamic tract)?

substantia gelatinosa/nucleus proprius (dorsal horn of the spinal cord), contralateral

3)  What symptoms would you expect from a lesion of the pyramidal tract at its decussation?

bilateral loss of motor function; upper motor neuron lesion (spastic paralysis) body only, not head and neck

Syllabus Section 4  - SPINAL CORD INJURY

Scenario 1:

A neuroanatomy professor goes to her primary care physician complaining of back pain which is aggrevated by sneezing, coughing, or bending backward.  Further examination reveals loss of touch and loss of painful sensation in the skin over the left posterior calf, an absent left ankle reflex, and an inability to raise herself up on her toes while standing on her left leg.  Straight leg raising causes pain on the left side and is normal on the right side.  What would your diagnosis be?  

Clues to your diagnosis:

1. At what level is the deficit?



Peripheral nerve root; segmental motor and sensory deficits, can identify specific muscles and loss of sensory info in a dermatomal distribution

2)
What side is the deficit on?  Unilateral; left side….. 
3)
What are the sensory deficits   



confined to single dermatome; both modalities (pain and touch)
4)
What are the motor deficits? 


Confined to single muscle group; flaccid; absent reflexes

The  answer – herniated disk between L5 and S1 vertebrae; first clue is damage confined to a specific segmental  region (dermatome and muscle group; damage to L5 and S1 roots; also sensory and motor deficit; lower motor neuron and both modalities suggest nerve root is compromised.  Back pain results from some muscle spasm from pressure on nerve roots. 

Scenario 2:

You examine the patient shown in Figure 4.2 and come up with the following symptoms:  loss of touch from the T10 spinal level downward on the left side (light shaded and black areas), loss of pain and temperature sensations from T11 and below on the right side (intermediate shading); spastic paralysis and hyperreflexia on the left side (light shaded and black areas); flaccid paralysis of muscles in the distribution of the left T10 segment (black area); loss of sensations over the dermatomal distribution of the left T10 spinal segment (black area).  Where’s the lesion?

Clues to your diagnosis:

(At what level is the deficit?       

                  T10
(What side is the deficit on?   left

(touch one side; pain and temp the other is good clue that it is hemisection)

(What are the sensory deficits?   

(ipsi touch T10 and below dorsal columns; contra pain and temp T11 and below ALS; remember pain fibers ascend one level before entering cord)

(What are the motor deficits?
Flaccid (lower motor neuron) in one myotome (T10) due to dead motor neurons; spastic paralysis from T10 down due to CST cut

What would happen if this same type of lesion occurred at the C6 level?  

same sensory and motor loss as above, but loss would be more extensive (begins higher, includes arms)

loss of descending (upper motor neuron) control of sympathetic preganglionic neurons in thoracic cord (ipsi);sympathetic reflexes intact

Scenario 3:

Tabes dorsalis, a complication of tertiary syphilis, is characterized by bilateral loss of 2 point discrimination, impairment of muscle, joint, and vibratory sense, ataxic gait, and diminished sensitivity to pain  Where is the lesion?

Clues to your diagnosis:

(What side is the deficit on?   It's bilateral this time 

(What are the sensory deficits   

bilateral  touch and less severe loss of  painful sensation; impairment of muscle joint, vibratory sense 

(What are the motor deficits?

Ataxia due to loss of afferents to Clarke's nucleus; loss of proprioceptive input
Overall:  Loss of dorsal column fibers and dorsal roots bilaterally due to damage to DRG neurons and axons;  this accounts for pain and touch problems, large diameter fibers affected first, so more loss of touch and proprioception vs pain; loss of proprioceptive afferent  input, especially to Clarke's nucleus, causes drunken gait (ataxia); Also unable to maintain upright posture with eyes closed due to lack of proprioceptive input.

(Scenario 4

You see a patient complaining of bilateral loss of pain and temperature, retaining touch and pressure (dissociated anesthesia) in the region of the T10 and T11 dermatome (see diagram in Figure 4.4).    Where is the lesion?

The answer:  ventral (anterior) white commissure lesion  (crossing fibers make loss bilateral); syringomyelia; lesion is one level above where deficit is (thus is T9 and T10) because pain and temp fibers ascend in the cord one level before they synapse in the dorsal horn and the second order fibers cross

Scenario 5:

A 16 year old boy is brought into the emergency room after sustaining a gunshot wound through the midthoracic spine.  In the ER he has no voluntary movement of either leg and no sensation to pinprick, touch, temperature or vibration below T6.  Proprioception is absent in his ankles, knees and hips.  A CT scan confirms that the bullet passed through the spinal canal at T5.  He is treated with spinal immobiization and an indwelling catheter is placed in his bladder.  Over the next week he regains no movement or sensation in his legs and his muscles remain flaccid.  After several weeks there is gradual return of muscle tone and reflexes in his leg.   He experiences intermittant involuntary defication and urination.  

 1.  What accounts for his loss of sensory and motor function?

Bilateral cord transsection severs corticospinal tract, thus producing loss of voluntary movement of legs; initial flaccid paralysis is due to spinal shock; long-term deficit is spastic paralysis as intact lower motor neurons respond to reflex spinal input;

Bilateral loss of pain and temp as well as touch/proprioception below T6 due to severing of ALS and dorsal columns respectively; will not recover  

1. What autonomic deficts would you expect in this patient?

Loss of sweating below T6 (no descending sensory input); loss of voluntary sexual function and bladder/bowel control

3.  Would you predict problems with his bladder function?  Why or why not?  Would you predict recovery of normal bladder function with time?  Why or why not?

Review of this is on p. 256-258 in Waxman.  Severing the cord above S2 causes loss of voluntary bladder function; this will not be restored; because the sacral cord is still intact, however, reflex emptying can occur.  Reflex bladder function may still be abnormal because of uncoordinated action on sphincter and detruser muscle; likely will have spastic neurogenic bladder.  If cord itself at S2-4 (or nerves going to bladder) are damaged then won’t even have reflex emptying of bladder and will have flaccid neurogenic bladder.  

Syllabus Section 7 - TRIGEMINAL LAB

1)  Medulla - level of the internal arcuate decussation.  


(Haines Figure 5-9)

QUESTIONS:

1)  There is a lesion in the section shown here.  What symptoms would a patient exhibit with this lesion?

upper motor neuron lesion of corticospinal fibers; contra loss of motor function; spastic paralysis

2)  Will a lesion of the left cuneate nucleus produce symptoms on the same side of the body as a lesion of the left medial lemniscus?  Why?

no; fibers from cuneate (and gracile) nucleus cross before they ascend in medial lemniscus; thus, lesions of these two regions on the same side would produce deficits on opposite sides

2 What deficit will result from lesion of the spinal trigeminal nucleus?

Loss of pain and temperature information from the ipsilateral face

2)  Level of the vagal nucleus.  


(Haines Figure 5-10)

QUESTION:

1)   What deficit will result from lesion of the trigeminothalamic tract?

Loss of pain and temperature information from the contralateral face

5)  Level of Middle Cerebellar Peduncle. 


(Haines Figure 5-18)

QUESTIONS:

1)  What are the cells of origin of the middle cerebellar peduncle?  The mesencephalic trigeminal tract?

MCP -contralateral pontine nuclei;  

 MesV tract - the mesecephalic trigeminal nucleus

2)  What nucleus in this section provides the afferent limb of the jaw jerk reflex?  Where are the motor neurons that subserve the efferent limb?

 MesV tract - the mesecephalic trigeminal nucleus for afferent limb

Motor nucleus of V for the efferent limb

Clinical Scenario  

A 55-year old female is seen in the Family Medicine outpatient clinic.  She came to the clinic because of a periodic sharp, burning pain on the right side of her face.  She said that the pain was not continuous but occurred every once in awhile when she was chewing or blowing her nose.   The first episode happened about 10 days ago while she was laughing at a joke told by her husband.  The episodes were increasing in frequency.   As she talks, she suddenly complains of a sharp burning pain.  When asked to point to the sharpest pain she points to her cheek, her eye and forehead.  Neurological examination of the head and face revealed normal muscle strength and function.  Biting down hard would elicit the sharp pain on the right side.   Corneal reflexes were normal with the exception that firmly touching the right cornea produced the sharp burning pain.  Light touch was normal bilaterally.  Firm bilateral pressure applied above the eyebrows and on the zygomatic processes produced the pain on the right side.  Each episode lasted for about 30 seconds.  Pressure on the lateral surfaces of the chin or pinching of the tongue did not produce the pain.    

The attending turns to you and asked the following questions.

1)  What are trigeminal dermatomes? (See Waxman figure 8-11 (p. 112) 8-12 (p.113)
The term describes the sensory distribution of each of the divisions of the trig nerve.  Each division will carry touch pain, temp, and proprioceptive info from a specific area of the head and face.  The trigeminal (semilunar) ganglion can be considered to be three superiorly placed DRG's that contain primary neurons for sensory sensation from the face.  

Ophthalmic division (V1) supplies conjuctiva, cornea, eye, orbit, forehead, ethmoid and frontal sinuses, and bridge of the nose. 

Maxillary division (V2) supplies maxilla and overlying skin, nasopharynx,. palate, nasal cavity and meninges of the anterior and middle cranial fossa.  

Mandibular division (V3) conveys sensory info from mucous membranes of the mouth and gums (buccal nerve), side of the head and scalp (auriculotemporal nerve), and sensation from the entire lower jaw, including the teeth, gums and anterior 2/3 of the tongue (inferior alveolar and lingual nerves) and the meninges.  The lingual nerve also carries CN VII axons for taste and GVE axons terminating in the submandibular ganglion.  Mental nerve supplies skin of the chin and lower lip.  Motor fibers travel in this division; Axons of motor neurons in motor nucleus of V exit thru foramen ovale with mandibular nerve.  

2)  Which divisions of CN V are most severely affected in this patient? 

Ophthalmic and maxillary most severely affected, since squeezing tongue or pressing on the mental nerve did not initiate pain.  

3)  What would you expect to find if the foramen ovale was collapsed due to skull fracture?

Mandibular division of V (which includes motor root) passes through the foramen ovale; loss would include ipsi lower motor neuron lesion of muscles of mastication, ipsi loss of pain, temp and touch in sensory distribution of mandibular division.

Opthalmic branch runs through superior orbital fissure;

 maxillary branch foramen rotundum

4).  Which division of CN V serves as the afferent limb of the corneal reflex?  Which cranial nerve serves as the efferent limb?

Afferent limb is ophthalmic division of CN V ;  corneal afferents synapse in spinal  V (instead of principal sensory V); neurons in spinal nucleus of CN V) project bilaterally to facial motor nucleus (CN VII); projection of these motor neurons to orbicularis oculi muscles causes closure of eyelids

5)  Which cranial nerve carries general sensation from the anterior two-thirds of the tongue?  From the posterior third of the tongue? 

Mandibular division of CN V carries general sensation from anterior 2/3 of tongue; 

CN IX supplies posterior 1/3

BONUS Questions:   Could a patient lose taste in the anterior two-thirds of the tongue without losing general sensation?  How?

See Waxman figure 8-11

Taste fibers are part of CN VII; these fibers join those for general sensation (CN V) to form the lingual nerve.  Taste fibers heading toward the CNS exit the lingual nerve to join the chorda tympani.  A lesion to the lingual nerve would cause loss of general sensation and taste in the ipsi anterior 2/3 of the tongue.  Lesion proximal  to branching of the chorda tympani (when taste fibers and sensory fibers separate) would cause loss of taste but not general sensation (would also lose secretion of submandibular glands, because these fibers also run in the chorda tympani).

 Would it be possible for a patient to lose both general sensation and taste in the anterior two-thirds of the tongue from a single lesion to a nerve?  How?


Yes, if lesion involved the lingual nerve only 

Syllabus Section 8 - Medulla and Pons

1)  Spino medullary junction; level of the pyramidal decussation


(Haines Figure 5-8)

QUESTIONS:

1)  Where are the cell bodies giving rise to axons that terminate in the right gracile nucleus?  Where are the “dendrites” of these neurons found?


in the right  (ipsilateral) dorsal root ganglia; T6 and below

2)  Where are the cell bodies giving rise to axons that travel in the corticospinal tract?


Primary motor cortex (contral caudal to the decussation; ipsi above it)

2)  Medulla - level of the internal arcuate decussation.  


(Haines Figure 5-9)

QUESTIONS:

1)  Describe the sensory and motor deficits caused by occlusion of the vertebral artery at this level (see Haines Figure 5-14).  What additional deficits would occur if the lesion also involved the distribution of PICA?

vertebral (paired, lateral):
ALS (contra pain and temp body)







cerebellar fiber tracts – ataxia

PICA
(paired, lateral)

Spinal V nucleus and tract (ipsi face pain temp)







Hoarseness or difficulty with speech

2)  Will a lesion of the left gracile nucleus produce symptoms on the same side of the body  as a lesion of the right medial lemniscus?  Why?

yes; fibers from cuneate (and gracile) nucleus cross before they ascend in medial lemniscus; thus, lesions of these two regions on the opposite sides of the brain would produce deficits on the same side of the body

3)  Level of the vagal nucleus.  


(Haines Figure 5-10)

OBJECTIVES:  fourth ventricle, reticular formation, medial longitudinal fasciculus (MLF), ventral trigeminothalamic tract, hypoglossal nucleus, dorsal motor nucleus of the vagus, solitary tract and nucleus, nucleus ambiguus and 

   (from previous sections):  pyramids, medial lemniscus, spinothalamic tract (anterolateral system), inferior olive, central canal, central gray (periaqueductal gray), spinal trigeminal tract and nucleus, gracile fasciculus, cuneate fasciculus, internal arcuate fibers, gracile and cuneate nuclei (dorsal column nuclei)


At this level the central canal is just beginning to open into the fourth ventricle (dorsal surface).  The inferior olive is larger at this level, making a bulge which can be seen on the ventrolateral surface of the brainstem.  The rostral bits of the dorsal 

QUESTIONS:

1)  A lesion involving a branch of the anterior spinal artery (supplying only one side of the medulla) would cause both motor and sensory symptoms at this level of the brainstem (see Figure 5-14).  What would the symptoms be?  On which side of the body?  What cranial nerves might be involved?  What would happen if a person with such a lesion were asked to stick out his tongue?

symptoms would include spastic paralysis contralateral (pyramids); in contralateral body loss of 2-point discrim, proprioception and vibration (ML), abnormal ipsilateral tongue movement (hypoglossal); problems with coordination of head and eye movements (MLF) 

cranial nerves involved would be hypoglossal and accessory (gets axons of nerve or cells of origin in spinal cord), both ipsi; 

tongue would deviate to the side of the lesion

2)  What function do motor fibers arising from neurons in the nucleus ambiguus subserve?  What symptoms might a patient exhibit with a lesion of neurons in the nucleus ambiguus?

innervate laryngeal (speech) muscles; lesions produce hoarseness; breathy speech; difficulty swallowing; absent or reduced gag reflex

3)  What kind of information is carried in the solitary tract?  Where are the cell bodies of origin and where do they terminate?

rostral solitary tract carries taste information (SVA); caudal carries visceral afferent information (GVA)

cell bodies of origin are in ganglia for CN VII (geniculate), IX (inferior petrosal), X(nodose);        termination is in solitary nucleus

4)  Open medulla  


(Haines Figure 5-11).

QUESTION:

1)  A 55 year old patient presents to you with a sudden onset of vertigo.  Upon examination, you find that he exhibits dysarthria, difficulty in swallowing, left Horner’s Syndrome, left palatal weakness, and loss of painful sensation over the left face, right limbs and trunk.  He also exhibits coarse ataxia and uncoordinated movements of his left arm.


a)  which blood vessel is likely to be compromised in this patient?  on what side?


PICA; left (lateral medullary syndrome)


b)  damage to what structures can account for each of his symptoms?


Structure



Symptom


Side (ipsi or contra)

vestibular nuclei


balance problems

ipsi








(nausea, vomiting)


descending fibers providing 

Horner’s syndrome

ipsi


control of pregang sympathetic


Horner's =
 ptosis - eyelid droop from loss of SNS innervation Tarsal muscle





miosis - pinpoint pupil






anhydrosis - lack of sweating


nucleus ambiguus


hoarseness, trouble 

ipsi








 swallowing


spinal trigeminal 


face pain and temp

ipsi


 nucleus and tract


ALS





body pain and temp

contra


inferior cerebellar peduncle,

clumsy movements

ipsi

    cerebellum



 (ataxia)

5)  Level of the cochlear nuclei.  


(Haines Figure 5-12)

QUESTIONS:

1)  The syndrome affecting the patient described in the previous question may also damage structures at this level.  What additional symptoms might a patient exhibit with involvement at this level? (Haines Figure 5-14).




balance problems in addition to ataxis due to involvement of vestibular nuclei;



NOTE:  previous versions of Haines say that PICA supplies cochlear nuclei, but that is apparently no longer the case……..

2)  If the glossopharyngeal nerve were sectioned, what deficits would you expect?

motor deficits - loss of salivary gland function (cell bodies in sup, inf salivatory nuclei), speech and swallowing problems (cell bodies in n. ambig)

sensory deficits - loss of gag reflex (motor limb = vagus)  taste posterior 1/3 tongue; some loss of touch at back of pharynx

6)  Level of the pontomedullary junction.


(Haines Figure 5-13)

QUESTION:

1)  A tumor at the cerebellopontine angle would impinge on what nerve(s)?  What deficits would result?


CN VIII - (hearing loss, tinnitus; balance problems) ipsi


CN VII - (facial paralysis), ipsi



Also some ataxia because of cerebellar involvement

7)  Level of Middle Cerebellar Peduncle. 


(Haines Figure 5-18)

QUESTIONS:

1)  The facial nerve passes over the abducens nucleus, forming a bulge called the genu or the facial colliculus.  What symptoms would you expect from a lesion to the left genu?

facial nerve lesion - flaccid paralysis of muscles of facial expression, one whole side of face, ipsi (left);

abducens nucleus lesion - loss of function of lateral rectus; left (ipsi) eye deviates inward 

2)  What are the cells of origin of the middle cerebellar peduncle?  The mesencephalic trigeminal tract?

MCP - pontine nuclei 

Mes V tract - mesencephalic nucleus of V

8)  Mid-pons, level of the principal sensory and motor nucleus of trigeminal nerve.  


(Haines Figure 5-19)

Clinical Scenario:

A 32 year old pro wrestler noticed while posing for promotional photos that he could not move the right side of his face.  Worried that he had suffered one too many blows to the head, he went to the doctor.  Examination showed that he was unable to wrinkle his forehead on the right side, nor could he growl at his opponents with the right side of his mouth.  He perceived no taste sensation in the anterior 2/3 of his tongue on the right, and he was unable to cry fake tears from his right eye.  What is the diagnosis?

Classic Bell’s palsy (case is from Waxman p. 121; discussion is on p. 317-318,   Symptoms just involve face and 7th nerve structures, so likely not a central lesion.  Can rule out UMN corticobulbar stroke because can’t move his forehead (forehead innervated bilaterally by corticobulbar fibers.  

Syllabus Section 9 - OCULOMOTOR NUCLEI/MIDBRAIN AND FOREBRAIN

1)  Level of decussation of the trochlear nerve  


( Haines Figure 5-20)

QUESTION:

1)  What symptoms (and on what side) would result from a lesion of the trochlear nerve?  The nucleus?

(trochlear nerve - symptoms in ipsi eye;

 trochlear nucleus - symptoms in contra eye

(the affected eye is extorted because there are two extorters working (inferior oblique and inferior rectus) and only one intorter working (superior rectus) 

(symptoms would include diplopia (blurred or double vision) and head tilt away from the affected  eye (also described as movement of the head closer to shoulder of normal eye).  This head tilt counteracts the extorsion of the affected eye; allowing the normal eye to intort so the two visual axes are in register

2)  Level of the Inferior Colliculus.  


(Haines Figure 5-22)

QUESTIONS:
1)  What deficits would you expect from damage to the MLF?

Difficulty with conjugate eye movements

3)  Midbrain through the caudal superior colliculus.  


(Haines Figure 5-23)

QUESTIONS:

1)  Compare and contrast a lesion of the superior colliculus to one in the inferior colliculus.



Difficulty with reflex orientation to novel visual stimuli for SC; 



auditory deficits (localization) for IC

2)  What deficits might you expect from a tumor in the interpeduncular fossa?

visual system problems because of involvement of optic chiasm; oculomotor problems because of involvement of oculomotor nerve (external strabismus; downward and outward; only superior oblique and lateral rectus working)

4)  Midbrain through rostral superior colliculus.  


(Haines Figure 5-24)

QUESTION:

1)  List the structures involved and symptoms resulting from an occlusion of the paramedian branches of the P1 segment of the posterior cerebral artery (see Haines Figures 5-27, 2-16 and 2-22).  

Upper alternating hemiplegia;

also called Weber’s syndrome or oculomotor alternating hemiplegia

(Waxman p, 94)

(corticospinal fibers - contra UMN spastic paralysis

(oculomotor nerve - loss of muscles to eye, ipsi; ptosis; 

(corticobulbar fibers -  may see partial deficit in fact and tongue movement – contra

5)  Rostral midbrain - caudal thalamus.  


(Haines Figures 5-25, 5-26)

QUESTIONS:

1)  What deficits would be expected from a lesion of the lateral versus the medial geniculate nuclei?

(LGN - visual deficits (contra visual field);

( MGN - auditory deficits (mostly localization)

2)  In what reflex are the pretectal nuclei and the posterior commissure involved? (Haines Figure 7-25)

pupillary light reflex 

How would you test a patient for deficits associated with these reflexes?

Shine a light in their eyes

6)  Thalamus (oblique section).  


(Haines Figure 5-30)

QUESTIONS:

1)  Where in this section is the termination of the medial lemniscus?  The spinothalamic tract?  Does the medial longitudinal fasiculus terminate at this level?  

(medial lemniscus terminates in VPL, as does spinothalamic; (FYI – ventral trigeminothalamic tract terminates in VPM)

(MLF doesn’t terminate; fibers connect oculomotor nuclei with other areas; it is just gone at this level

2)  The cerebral peduncles have now been "replaced" by the internal capsule.  What fibers (and in what direction do they convey information) have been added here?


         Sensory fibers ascending to the primary sensory cortices from thalamus

7)  Section through the massa intermedia.  


(Haines Figure 5-31)

QUESTIONS:

1)  Explain why both the body and tail of the caudate are visible in the same section.



It is a C-shaped organ

2)  What is the function of the hippocampus?

duh, I forget....... to create short term memories (without it one can recall old memories but can’t make new ones)

8)  Rostral thalamus.  


(Haines Figure 5-32)

QUESTIONS:

1)  What symptoms would result from section of the optic tract at this level?  The optic nerve?






(use diagram in Haines Figure 7-26 to understand this)



Tract lesion - opposite visual field; 



nerve lesion part of each field

9)  Columns of the Fornix.  


(Haines Figure 5-34)

QUESTIONS:

1)  What are 3 major functions of the hypothalamus?

feeding behavior, drinking behavior, temperature regulation, integrate behavioral expression of emotional behavior; sexual activity

2)  What deficits result from damage of the genu of the internal capsule?

Corticobulbar fibers live in the genu - UMN to motor nuclei innervating voluntary muscles of the  face; deficit is contra flaccid paralysis below the eyebrow (corticobulbar fibers project bilaterally to motor neurons controlling muscles above the eyebrow)

10)  Anterior commissure.  


(Haines Figure 5-35)

QUESTION:

1)  What sensory deficits might result from a pituitary tumor?



Visual deficits

11)  Head of the caudate/optic chiasm.  


(Haines Figure 5-36)

QUESTIONS:

1)  What fibers run in the anterior limb of the internal capsule?  In the posterior limb?  In the genu?

Anterior limb - frontopontine/ anterior thalamic radiation

Posterior limb - 
descending corticospinal tract





Superior thalamic radiation (somatosensory fibers)





Corticofugal fibers





Posterior thalamic radiation (auditory, optic radiation)

Genu
corticobulbar fibers

Syllabus Section 10 - Cerebrovascular Accidents

Effects of cerebral arterial damage

1)  The middle cerebral artery and anterior cerebral arteries are cut in cross section in Haines Figure 5-36.  What motor and sensory deficits would result from occlusion of the middle cerebral artery (Figure 2-10)?  The anterior cerebral artery (Figure 2-25)?  The posterior cerebral artery (Figure 2-13; 2-35)?

(middle cerebral - supplies lateral cortical surface; deficit is upper motor neuron spastic paralysis (primary motor cortex) and loss of all sensory perception above waist; both sensory and motor loss is contra; language  deficits from damage to Broca's and Wernicke's areas

(anterial cerebral - supplies medial surface of cortex; loss is motor and sensory to leg and genitalia; also perhaps emotional problems due to ischemia of cingulate cortex, part of limbic system

(posterior cerebral - supplies primary visual cortex; visual field lesion

2)  Compare and contrast the sensory deficits caused by occlusion of the vertebral artery to that caused by occlusion of the anterior spinal artery.  How would the effects of anterior spinal artery lesion be different if instead the lesion affected only the branch supplying one side of the brain?

anterior spinal (only one):  lesions are on both sides of the midline; medial lemniscus (bilateral sensory loss body;) pyramids (above decussation) upper motor neuron bilateral

hypoglossal nucleus - tongue wouldn't move if bilateral; unilateral deviates to side of the lesion

anterior spinal branch (sulcal): symptoms would be unilateral and would include 

(spastic paralysis body contralateral (pyramids);

(in contralateral body loss of 2-point discrim, proprioception and vibration (ML), 

(abnormal ipsilateral tongue movement (hypoglossal);

( problems with  coordination of eye and head

      movement (MLF) 

(hypoglossal and accessory (exits here), both ipsi; 

vertebral (paired, lateral):
ALS (contra pain and temp body)







dorsal spinothal tract, olives - ataxia

3)  An angiogram of the posterior circulation of the brain shows complete blockage of the posterior inferior cerebellar artery on the left side.  Your attending hands out a quiz with the following questions:

a)  Describe the brainstem perfusion zone of the PICA



Wallenberg's syndrome; lateral medullary syndrome; lateral medulla 

b)  List the sensory and motor nuclei and tracts that are found in the perfusion zone.  Describe the sensory and motor that you would expect on neurological exam based on this list.  Why is the head and face affected on the left while pain and temperature from the body are lost on the right side?  


Structure



Symptom


Side (ipsi or contra)
vestibular nuclei



balance problems

ipsi








(nausea, vomiting)

descending fibers providing 

Horner’s syndrome

ipsi

control of pregang sympathetic 

nucleus ambiguus


hoarseness, trouble 

ipsi








swallowing

solitary nucleus and tract


loss of taste (?)


ipsi

spinal trigeminal 



face pain and temp

ipsi

 nucleus and tract

ALS





body pain and temp

contra

inferior cerebellar peduncle

clumsy movements

ipsi

    






     (ataxia)

(pain and temp from body cross below level of the lesion (ALS) so loss is contra

pain and temp from face cross in medulla and run near medial lemniscus; lesion hits spinal trigeminal nucleus and tract, which contains ipsi face pain and temp

c)  The patient was hoarse, had difficulty swallowing, and the gag reflex was diminished on the left - why?

See above nucleus ambiguus lesion
d)  This patient demonstrated Horner's syndrome - why?

See above re: descending control of sympathetic preganglionics in thoracic cord (hypothalamospinal pathway)

Horner's syndrome:  ptosis (eyelid droop; due to loss of sympathetic innervation of tarsal muscle






Miosis (abnormally small pupil due to unopposed action of parasympathetic innervation of iridial constrictor muscle






Facial Anhydrosis (no facial sweating due to loss of symp innervation of sweat glands) 
4)  A 60 year-old hypertensive male presents with sudden onset of right sided limb ataxia, paralysis of the right muscles of mastication, and loss of all sensation over the right side of the face.  Your attending physician asks you to account for all the symptoms with a single lesion.


Diagnosis - occlusion of pontine circumferential artery - lateral pontine syndrome

a)  Where would you place the lesion?

Refer to Haines myelin section 5-19; also blood supply Figure 5-21; lesion is inferior lateral pontine syndrome, and involves occlusion of the long circumferential branch of the basilar artery.  Approx area is indicated on diagram in 5-21.  Long circumferential supplies part of the middle cerebellar peduncle, through which CN V passes toward its point of exit.

b)  Account for the limb ataxia on the right side.  What does the term “ataxia” mean?  How would you examine for limb ataxia?

(Ataxia on the right side due to necrosis of middle cerebellar peduncle

(Ataxia means incoordination; 

Cerebellum is the primary smooth coordinator of any series of motor actions; Cerebellar circuits serve to integrate sensory feedback with motor output.  Middle cerebellar peduncle is major conduit of information needed by the cerebellum to function properly in coordination of muscular activity 

(Testing for limb ataxia - ask patient to do movements that require coordination; speed
c)  Account for the paralysis of the muscles of mastication.  Would this be an upper motor neuron lesion or a lower motor neuron lesion?   Where would the cell bodies of the neurons responsible for the muscles of mastication be located?

(Muscles of mastication are innervated by motor neurons of CN V; nerve root travels through necrotic area; 

(cell bodies located in trigeminal motor nucleus in pons;

(would be lower motor neuron deficit, flaccid paralysis

d)  Account for the sensory loss on the right half of the face.

What artery is involved?

CN V responsible for pain temp touch from ipsi face; sensory nerve roots affected by lesion; artery most likely involved is long pontine circumflex artery arising from basilar

5)  Occlusion of the blood vessels supplying medial brainstem regions creates deficits known as "alternating hemiplegias".  Using Haines figures 5-14, 5-21 and 5-27, describe the blood vessels involved, the specific nuclei affected, and the deficits seen in lower, middle and upper alternating hemiplegias.

For all lesions, medial lemniscus is damaged, causing contralateral loss body touch; damage to pyramids causes contralateral motor spastic paralysis; 

 "alternating" refers to fact that head lower motor neuron lesions, which differ at each level,  are ipsilateral to lesion, while those of the body are contralateral to the lesion

Lower alternating - medulla; anterior spinal artery; body motor and sensory as above; hypoglossal lesion causes tongue to deviate toward the side of the lesion

Middle alternating (abducens) - pons; paramedian basilar artery branches; body motor and sensory as above; abducens nucleus lesion causes ipsilateral eye to deviate medially because of paralysis of the lateral rectus (see syllabus Figure 9.2).

Upper alternating (occulomotor) - midbrain;body motor and sensory as above; 

damage to occulomotor nucleus;  four of the six extraocular muscles are paralyzed, leaving the lateral rectus and the superior oblique intact.  The combined action of these two muscles pull the ipsilateral affected eye laterally and downward (see syllabus  Figure 9.4).  In addition the levator palpebrae superioris is paralyzed resulting in a drooping of the upper eye lid (ptosis).  Finally, disruption of parasympathetic innervation to the constrictor pupillae results in mydriasis (iridial dilation).  

