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Figure 8-12 Transverse section of the medulla oblongata.



Clinical Neuroanatomy by Richard S. Snell


Brainstem
REVIEW QUESTIONS

Directions: Each of the incomplete statements in this section is followed by completions of the statement. Select the ONE lettered completion that is BEST in each case.

 1. on the anterior surface of the medulla oblongata are:
(a) Three swellings called the pyramids

(b) The hypoglossal nerves emerging between the olives and the inferior cerebellar peduncle

(C) Glossopharyngeal nerves emerging between the olives and the inferior cerebellar peduncles

(d) Two small swellings produced by the underlying cuneate and gracile nuclei

(e) Cranial part of the accessory nerves emerging between the pyramids and the olives

2.  The pons has on its anterior surface the:

(a) Superior medullary velum

(b) Emerging trigeminal nerve

(c) Grooves for the two posterior cerebral arteries

(d) Colliculus facialis

(e) Medial eminence

 3. The posterior surface of the midbrain show
(a) Five swellings called colliculi

(b) The emerging oculomotor nerve

(c) The emerging trochlear nerve

(d) The interpeduncular fossa

(e) The decussation of the pyramids
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Directions: For questions 4-8 study, Figure 8-12, showing a transverse section of the medulla oblongata.
4. Structure number 1 is the:

(a) Inferior cerebellar peduncle

(b) Inferior olivary nucleus

(c) Pyramid

(d) Medial vestibular nucleus

(e) Nucleus ambiguus

5. Structure number 2 is the:

 (a) Reticular formation

(b) Pyramid

(c) Medial longitudinal bundle

(d) Inferior olivary nucleus

(e) Sensory nucleus of trigeminal nerve
6. Structure number 3 is the:

 (a) Medial lemniscus

(b) Tectospinal tract

(c) Pyramid
(d) Arcuate nucleus

(e) Spinal tract of the trigeminal nerve
7. Structure number 4 is the: 

(a) Medial longitudinal bundle

(b) Tectospinal tract

(c) Lateral spinal thalamic tract

(d) Medial lemniscus

(e) Lateral spinothalamic tract
8. Structure number 5 is the: 

(a) Tectospinal tract

(b) Pyramid
(c) Medial longitudinal bundle

(d) Reticular formation

(e) Posterior spinocerebellar tract

Directions: For questions 9-13, study Figure 8-13, showing a transverse section of the pons.
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9. Structure number 1 is the:

(a) Inferior cerebellar peduncle

(b) Superior medullary velum

(c) Main sensory nucleus of the trigeminal nerve

(d) Medial longitudinal fasciculus

(e) Superior cerebellar peduncle

10. Structure number 2 is the:

(a) Middle cerebellar peduncle

(b) Medial lemniscus

(c) Transverse pontine fibers

(d) Spinal lemniscus

(e) Reticular formation

11. Structure number 3 is the:

(a) Pyramids

(b) Trapezoid body

(c) Medial longitudinal fasciculus

(d) Transverse pontine fibers

(e) Decussation of the superior cerebellar peduncles 

12. Structure number 4 is the:

(a) Bundles of corticospinal fibers

(b) Reticular formation

(c) Medial lemniscus

(d) Medial longitudinal fasciculus

(e) Spinal lemniscus

13. Structure number 5 is the:

(a) Sensory nucleus of the trigeminal nerve

(b) Nucleus ambiguus

(c) Motor nucleus of the trigeminal nerve

(d) Nucleus of the abducent nerve

(e) Motor nucleus of the facial nerve
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Figure 8-15 Coronal MRI of the head.



Directions: For questions 14-18, study Figure 8-14, showing a transverse section of the midbrain.
14. Structure number I is the:

(A) Oculomotor nerve nucleus

(b) Trochlear nerve nucleus

(c) Mesencephalic nucleus

(d) Superior colliculus

(e) Red nucleus

15. Structure number 2 is the:

(a) Spinal lemniscus

(b) Decussation of the rubrospinal tract

(c) substantia nigra

(d) Oculomotor nucleus

(e) Red nucleus

16. Structure number 3 is the:

(a) Decussation of the rubrospinal tract

(b) Decussation of the trochlear nerve

(c) Reticular formation

(d) Decussation of the superior cerebellar peduncle

(e) Medial longitudinal fasciculus

17. Structure number 4 is the:

(a) Frontopontine fibers

(b) Temporopontine fibers

(c) Corticonuclear fibers

(d) Medial lemniscus

(e) Substantia nigra 

18. Structure number 5 is the:

(a) Mesencephalic nucleus

(b) Superior colliculus

(c) Inferior colliculus

(d) Superior cerebellar peduncle

(e) Red nucleus

Directions: For questions 19-23, study Figure 8-15, showing a coronal MRI of the head.


19. Structure number I is the:

(a) Fourth ventricle

(b) Cerebral aqueduct

(c) Lateral ventricle

(d) Third ventricle

(e) Middle cerebral artery

 20. Structure number 2 is the:

(a) Superior cerebellar peduncle

(b) Cerebral peduncle

(c) Midbrain

(d) Middle cerebellar peduncle

(e) Inferior cerebellar peduncle 

21. Structure number 3 is the:

(a) Falx cerebri

(b) Basilar artery

(c) Cerebral aqueduct

(d) Straight sinus

(e) Central canal

22. Structure number 4 is the:

(a) Fourth ventricle

(b) Foramen of Magendie

(c) Foramen magnum

(d) Lateral ventricle

(e) Cerebral aqueduct

23. Structure number 5 is the:

(a) Occipital lobe of the cerebral hemisphere

(b) Temporal lobe of the cerebral hemisphere

(c) Petrous part of the temporal bone

(d) Cerebellar hemisphere

(e) Vermis of the cerebellum

Directions: Each of the numbered items in this section is followed by answers that are positively phrased. Select the ONE lettered answer that is an EXCEPTION.
24. The following statements concerning the interior of the lower part of the medulla are correct except:
(a) It contains the central canal.

(b) About three-fourths of the corticospinal fibers cross the median plane.

(c) The substantia gelatinosa of the spinal cord becomes continuous with the nucleus of the spinal tract of the trigeminal nerve.

(d) The medial lemniscus is formed by nerve fibers entering the hypoglossal nucleus.

(e) The nucleus gracilis lies lateral to the posterior median sulcus.

25. The following statements concerning the interior of the upper part of the medulla are correct except:

(a) The medial longitudinal fasciculus lies on either side of the midline.

(b) The dorsal nucleus of the vague nerve lies between the pyramid and the olive.

(c) The hypoglossal nucleus lies lust beneath the floor of the fourth ventricle.

(d) The nucleus ambiguus is situated within the reticular formation.

(e) The inferior cerebellar peduncle is located along the lateral border of this part of the medulla.

26. The following statements concerning a transverse section through the caudal part of the pons are correct except:
(a) All the transverse pontine fibers cross the pons posterior to the corticospinal fibers.

(b) The motor nucleus of the facial nerve lies posterior to the medial lemniscus.

(c) The trapezoid body is present.

(d) The cavity of the fourth ventricle is roofed over by the superior medullary velum.

(e) The spinal tract and nucleus of the trigeminal nerve are present.

27. The following statements concerning a transverse section through the midbrain at the level of the superior colliculus are correct except:

(a) The nucleus of the oculomotor nerve is present in the central gray matter.

(b) The red nucleus is traversed by the emerging fibers of the third cranial nerve.

(c) The medial lemniscus lies anterior to the substantia nigra.

(d) The spinal lemniscus lies a short distance lateral to the medial longitudinal bundle.

(e) The rubrospinal tracts decussate at this level of the brainstem.

28. The following statements concerning a transverse section of the midbrain at the level of the inferior colliculus are correct except:
(a) The frontopontine fibers are situated lateral to the temporopontine fibers.

(b) The superior cerebellar peduncles decussate at this level.

(c) The nucleus of the trochlear nerve lies in the central gray matter.

(d) The reticular formation lies posterior to the substantia nigra.

(e) The tectum lies posterior to the cerebral aqueduct.

29. The following statements concerning the medulla oblongata are correct except:
(a) The central canal is continuous below with the central canal of the spinal cord.

(b) The inferior medullary velum stretches between the inferior cerebellar peduncles.

(c) The floor of the fourth ventricle is lined with ependyma.

(d) The blood supply is derived from the vertebral, anterior and posterior spinal, posterior inferior cerebellar, and basilar arteries.

(e) The posterior median fissure lies between the pyramids.

30. The following statements concerning the pons are correct except:
(a) The pontine nuclei have no relationship to the transverse pontine fibers.

(b) The pons lies anterior to the cerebellum.

(c) The basilar artery lies on the anterior surface, producing a groove.

(d) The posterior surface of the pons forms part of the floor of the fourth ventricle.

(e) The posterior part of the pons is often referred to as the tegmentum.

31, the following statements concerning the midbrain are correct except:
(a) It is surrounded by cerebrospinal fluid.

(b) The ems cerebri forms the posterior part of the cerebral peduncles.

(c) The inferior colliculi are concerned with auditory reflexes.

(d) The inferior brachium connects the inferior collicilus with the medial geniculate body.

(e) The midbrain is covered with pia mater.

32. The following statements concerning the lateral medullary syndrome of Wallenberg are correct except:
(a) The syndrome can be caused by thrombosis of the posterior inferior cerebellar artery.

(b) The patient experiences analgesia and thermoanesthesia on the ipsilateral side of the face.

(c) There is ipsilateral Homer’s syndrome.

(d) Paralysis of the contralateral palatal and laryngeal muscles occurs.

(e) There is contralateral loss of pain and temperature sensations.

33. The following signs and symptoms concerning the medial medullary syndrome are correct except:
(a) There are contralateral impaired sensations of position and movement.

(b) Contralateral hemiparesis occurs.

(c) There is ipsilateral loss of tactile discrimination.

(d) There is ipsilateral paralysis of the tongue.

(e) The syndrome can be caused by a thrombosis of the medullary branch of the vertebral artery.

34. The following facts concerning the Arnold-Chiari phenomenon are correct except:
(a) It is a congenital anomaly.

(b) There is herniation of part of the cerebellum through the foramen magnum.

(c) The apertures in the roof of the fourth ventricle become blocked.

(d) Internal hydrocephalus occurs.

(e) The medulla oblongata is unaffected.

35. The following statements concerning the cerebral aqueduct are correct except:

(a) It is lined by ependyma.

(b) It is continuous above with the third ventricle.

(c) It drains into the fourth ventricle.

(d) It is one of the narrowest parts of the ventricular system of the brain.

(e) It is not surrounded by gray matter.

36. The following statements concerning Weber’s syndrome are correct except:
(a) There is ptosis of the contralateral upper eyelid.

(b) It results in necrosis of the brain tissue involving the oculomotor nerve.

(c) There is ipsilateral ophthalmoplegia.

(d) There is contralateral paralysis of the upper and lower limbs.

(e) There is contralateral paralysis of the lower part of the face.

Directions: Read the case history then answer the question. You will be required to select ONE BEST lettered answer.
An 8-year-old boy was seen by a neurologist because of right-sided facial weakness and medial strabismus of the right eye. Examination also revealed slight weakness of the muscles of the left upper and lower limbs. An MRI revealed a tumor of the pons.

37. The following facts concerning this patient are correct except:

(a) The right unilateral weakness of the face is due to destruction of the right facial nucleus by the tumor.

(b) The medial strabismus of the right eye is due to paralysis of the right lateral rectus muscle.

(c) The right lateral rectus muscle is innervated by the right abducent nerve, and the expanding tumor is pressing on the abducent nerve nucleus on that side.

(d) The weakness of the muscles of the upper and lower limbs is due to the involvement of the corticospinal fibers as they pass down through the pons.

(e) The majority of the corticospinal fibers cross the midline at the decussation of the pyramids in the medulla, so that the left corticospinal fibers are involved in the pons in this patient.

ANSWERS AND EXPLANATIONS

1. C

2. B

3. C

4. D

5. D

6. C

7. D

8. A

9. E

10. B

11. D

12. B

13. C

14. C

15. E

16. A

17. E

18. B

19. C

20. C

21. C

22. A

23. D

24. D. The medial lemniscus is formed from the internal arcuate fibers that have emerged from the nucleus gracilis and nucleus cuneatus.

25. B. The dorsal nucleus of the vagus nerve lies beneath the floor of the fourth ventricle just lateral to the hypoglossal nucleus.

26. A. The corticospinal and corticonuclear fibers lie among the transverse pontine fibers.

27. C. The medial lemniscus lies posterior to the substantia nigra.

28. A. The frontopontine fibers lie medial to the temporopontine fibers.

29. E. The anterior median fissure lies between the pyramids.

30. A. The pontine nuclei give rise to the transverse pontine fibers.

31. B. The crus cerebri forms the anterior part of the cerebral peduncle.

32. D. There is paralysis of the ipsilateral palatal and laryngeal muscles. The lateral medullary syndrome of Wallenberg is described on page 96.

33. C. There is contralateral loss of tactile discrimination. The medial medullary syndrome is described on page 96.

34. E. The medulla oblongata becomes elongated and is herniated through the foramen magnum.

35. E. The cerebral aqueduct is surrounded by gray matter in which are located the nuclei of the third and fourth cranial nerves.

36. A. Ptosis occurs on the same side as the lesion and is caused by paralysis of the levator palpebrae superioris due to involvement of the oculomotor nerve.

37. E. The weakness of the muscles of the left upper and lower limbs is due to destruction of the right corticospinal fibers as they descend through the pons; these fibers cross the midline at the decussation of the pyramids at the lower end of the medulla oblongata.
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