ODESSA NATIONAL MEDICAL UNIVERSITY
Department of Normal and Pathological Clinical Anatomy
METHODICAL INDICATION for seminar lesson 

Topic № 79 Descending tracts
Course – I



 Faculty - Medical
[image: image1.jpg]Approved at the methodological meeting
of the Department

« ‘50 » 9(5) ZOZ/p.

Protocol Ne ’f

Head of the department,

Professor \%’Vé O. Appelhans




Systematic indications for seminar classes on the topic № 79: Descending tracts
Motivational characteristic of the topic:

Knowledge the organisation of the pathways of the brain and spinal cord is necessary for understanding of neurophysiology and neuropathology. Anatomical peculiarities of the ways of neural impulses are base of neurological therapy and surgery, also important in traumatology and oncology. Base level of knowledge and skills.
Aims of the classes:

 To learn the structure of projective ascending pathways of the brain and spinal cord, their location and main functions.
The student must be able to demonstrate:

1.
 neurons of descending tracts
The student must know:

Efferent tracts (centrifugal, descending, motor)

All efferent tracts usually consist of two neurons: 1st – cortical or subcortical center, 2nd – motor nuclei of the cranial nerves or motor nuclei of the anterior horn of spinal cord. Axons of the 2nd neurons go consisting of the appropriate cranial or spinal nerve which innervates striated muscles (effectors).

Efferent tracts are classified into pyramidal and extrapyramidal.

1) Pyramidal (cortical) tracts originate from the 5th cortical layer – pyramidal cells (Bez’s). They give rise to the voluntary movements.
2) Extrapyramidal tracts originate from the integrative subcortical centers. These tracts conduct the involuntary impulses providing the muscle tone and complex unconditioned reflex movements.

Pyramidal tracts

Tractus corticospinalis (tr. pyramidalis)

Tractus corticospinalis conducts voluntary motor nerve impulses providing the control of skeletal muscles of the neck, trunk, limbs and accomplishment of the accurate, high-differentiated movements. Besides it makes a breaking influence on the segmental apparatus of spinal cord. This tract is originated by the axons of the pyramidal cells (the 1st neurons) located in g. precentralis and lobulus paracentralis where neurons are arranged according to the motor Penfield’s homunculus. Axons pass through the crus posterior of the internal capsule, basis pedunculi cerebri, ventral part of the pons and finally pyramids of medulla oblongata where 80 % of their fibers deccusate (decussatio pyramidum) and then descend consisting of funiculus lateralis (tr. corticospinalis lateralis), the rest 20 % of fibers descend their side consisting of funiculus anterior (tr. corticospinalis anterior). Fibers of tr. corticospinalis lateralis terminate at the motor nuclei of the anterior horns (the 2nd neurons), at that majority of these fibers are separated at the level of intumestentias segments which content the neurons innervating the limbs. Tr. corticospinalis anterior stretches down to the level of 12th thoracic segment only. Most of its fibers go to the opposite side in the comissura alba anterior and terminate at the motor nuclei of the anterior horns whereas the rest fibers terminate at the anterior horns of their side. This tract is intended for the innervation of the trunk muscles. Therefore muscles of the trunk, respiratory muscles in particular are under the triple breaking control: tr. corticospinalis lateralis, decussated and undecussated tr. corticospinalis anterior i.e. both hemispheres. Axons of the 2nd neurons leave the spinal cord consisting of the radix anterior, then spinal nerves and their branches which innervate appropriate skeletal muscles of the trunk and limbs. 

Motor Penfield’s homunculus
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1 – foot, 2 – leg, 3 – knee, 4 – thigh, 5 – trunk, 6 – hand, 7 – polex, 8 – neck, 9 – face, 10 – lips, 11 – tongue, 12 - larynx.

Tractus corticobulbaris (tr. corticonuclearis) 
Tractus corticobulbaris conducts the voluntary motor impulses providing the control of the head and partly neck skeletal muscles accomplishing the accurate, high-differentiated movements. Besides it makes a breaking influence on the segmental apparatus of brain stem. This tract is originated by the axons of the pyramidal cells (the 1st neurons) located in the inferiolateral part of g. precentralis where the muscles of mastication, facial expression, soft palate, larynx, pharynx are projected (see fig. 5). Axons pass through the genu capsula interna, basis pedunculi cerebri, pons and finally pyramis of medulla oblongata. 2nd neurons are the motor nuclei of the cranial nerves. So beginning from the midbrain this tract sends collaterals to the motoneurons of the III and IV cranial nerves, inside pons – motoneurons of the V – VII cranial nerves, inside medulla oblongata – motoneurons of the IX – XII cranial nerves. Just before making synapse with the 2nd neurons all fibers partly decussate with the exception of XII cranial nerve - it is fully decussated. Axons of the 2nd neurons run consisting of cranial nerves to the following skeletal muscles: III, IV, VI cranial nerves innervate striated muscles of the eye; V cranial nerve innervates the muscles of mastication, m. mylohyoideus, venter anterior m. digastricus, m. tensor veli palatini and m. tensor membrana tympani; VII cranial nerve – muscles of facial expressions, m. stapes, platysma, venter posterior m. digastricus, m. stylohyoideus; IX, X, XI cranial nerves innervate muscles of pharynx, larynx, soft palate, upper part of the esophageus, besides XI cranial nerve innervates m. trapezius and m. sternocleidomastoideus; XII cranial nerves innervates muscles of the tongue, hypohyiodal muscles of the neck.

Extrapyramidal tracts

Tractus rubrospinalis

Nucleus rubber is the basic motor coordinating and integrative center of the extrapyramidal system. It has various connections to the cortex cerebri, striopallidar system, thalamus, hypothalamic region and cerebellum. Nerve impulses received by nucl. rubber (the 1st neurons) follow in tr. rubrospinalis (Monach’s fascicle) after the processing. Their axons decussate in tegmentum mesencephali on the level of colliculi superiores (Forel’s decussation). Then, fibers go down through the pons, medulla oblongata, funiculus lateralis medullae spinalis. They contact to the motoneurons of the anterior horns (the 2nd neurons) which axons exit the spinal cord consisting of radix anterior and then spinal nerve to the skeletal muscles of neck (partly), trunk and limbs. Tr. rubrospinalis provides the accomplishment the complex habitual movements (running, walking etc.) making these movements more plastic, facilitates the maintenance of the definite posture for a long time and also maintenance of the muscle tone.
Tractus tectospinalis

Tr. tectospinalis accomplishes unconditioned reflex motor reaction as a response to the sudden strong visual, auditory, tactile and olfactory irritations. The 1st neurons are located inside colliculus superior tecti mesencephali (subcortical integrative center of midbrain). They receive the impulses from the subcortical centers of vision (nuclei of colliculi superiores), hearing (nuclei of colliculi inferiores), olfactory (nuclei corpora mamillaria) and collaterals from the conductive tracts of the general sensitiveness (lemniscus spinalis, lemniscus medialis, lemniscus trigeminalis). Axons of the 1st neurons decussate in tegmentum mesencephali (decussatio tegmentalis dorsalis (Meinerti)) and then pass through the brain stem where they connect to the motor nuclei of the cranial nerves (the 2nd neurons). Then they descend in the funiculus anterior of spinal cord where they connect to the motoneurons of the anterior horns (the 2nd neurons). Axons of the 2nd neurons go consisting of cranial and spinal nerves to the skeletal muscles.

Tractus reticulospinalis

Tr. reticulospinalis is intended for the accomplishment of the complex reflex acts (respiratory, prehensile movements etc.) demanding the simultaneous participation of many groups of muscles. The 1st neurons are the reticular nuclei inside the brain stem. Their further way is in funiculus anterior of spinal cord where they send both activating and breaking impulses to the motoneurons of the anterior horns (the 2nd neurons) mainly in the cervical and upper thoracic parts. Axons of the 2nd neurons go consisting of spinal nerves to the skeletal muscles.

Tractus vestibulospinalis

Tr. vestibulospinalis provides the accomplishment of the complex reflex motor acts during the balance disorder. The 1st neurons are the lateral and inferior vestibular nuclei (Daterce and Roller’s). Their axons descend in funiculus lateralis of the spinal cord to the motoneurons of the anterior horns (the 2nd neurons). Axons of the 2nd neurons go consisting of spinal nerves to the skeletal muscles.
Tractus olivospinalis

Tr. olivospinalis provides the unconditioned reflex maintenance of the muscle tone of the neck and motor acts directed to the maintenance of balance. The 1st neurons are the inferior olive nucleus which is connected to the cortex cerebri, nucleus rubber and cortex cerebelli. Their axons descend in funiculus lateralis of the upper six segments of the spinal cord to the motoneurons of its anterior horns (the 2nd neurons). Axons of the 2nd neurons go consisting of the spinal nerves to the skeletal muscles of the neck.

Fasciculus longitudinalis medialis

Fasciculus longitudinalis medialis is an aggregate of the descending and ascending fibers accomplishing the coordinated movements of the eyeballs and the head. This function is necessary for the maintenance of the balance. Fasciculus longitudinalis medialis originate from the large nuclei of the reticular formation - nucl. interstitialis (Kachal’s) and nucl. comissurae posterior (Darckshevich’s) which are located in the rostral part of the midbrain. Their axons go under the central grey matter, dorsal part of pons, bend ventrally in medulla oblongata, and pass in the upper six segments of funiculus lateralis medullae spinalis. Fasciculus longitudinalis medialis on its way sends the fibers to the nucl. motorius n. oculomotorii of the opposite side which innervates m. levator palpebrae, m. rectus superior, m. rectus inferior, m. rectus medialis, m. obliguus inferior. Some neurons also close up at the nucl. impar and are connected to the medial longitudinal fascicle of their side. They provide the possibility of the eyeball movements to the medial side and the simultaneous converge of the optic axes (convergence). After that, fasciculus longitudinalis medialis send the fibers to the nucl. n. trochlearis of the opposite side which innervates m. obliguus superior and to the nucl. n. abducence of the opposite side which innervates m. rectus lateralis. Axons of the vestibular nucleus (Daters’) of VIII cranial nerve join fasciculus longitudinalis medialis and ascend to the nucl. interstitialis in pons. Within the midbrain fasciculus longitudinalis medialis receive some fibers from fasciculus longitudinalis posterior. It explains occurred vegetative reactions during the vestibular loads. Fasciculus longitudinalis medialis sends the fibers to the nucl. tr. spinalis n. accessorii and in medulla oblongata then to the anterior horns of the upper six segments of the spinal cord which are responsible for the movement of the cervical muscles. Besides the general coordination of the muscles of the eyeball and head, fasciculus longitudinalis medialis perform the complex integrative role in the eye muscles activity. Making the connection between the nuclei of III and VI cranial nerves, it provides coordinated function of the m. rectus lateralis and m. rectus medialis. So m. rectus lateralis of one eye contracts together with m. rectus medialis of another eye; it manifests as conjoint turn of the eyes aside.

Fasciculus longitudinalis posterior

Fasciculus longitudinalis posterior (Shutz’s fascicle) is an aggregate of the descending and ascending fibers connecting the vegetative centers of the brain stem and spinal cord. It originates from the posterior nuclei of hypothalamus and goes down. In mesencephalon it sends the fibers to the nucl. accessorius n. oculomotorii (Yakubovich’s), in pons it gives off fibers to nucl. salivatorius superior n. facialis (n. intermedius), in medulla oblongata – to nucl. salivatorius inferior n. glossopharyngei and nucl. dorsalis n. vagi. In spinal cord it goes consisting of funiculus lateralis and gradually terminates at the nucl. intermedius lateralis (lateral horns) where the sympathetic centers are located, residual part of fibers goes down close to central canal (fasciculus paraependimalis) and terminates at the sacral parasympathetic nuclei. Axons of the nuclei mentioned above follow consisting of the cranial and spinal nerves to the internal organs, glands, vessels. So fasciculus longitudinalis posterior plays an important integrative role in regulation of the vitally important functions of an organism.
Task for self-control of the initial level of knowledge:

1. Types of descending tracts.
Control questions:

1. Pyramidal tracts.

2. Extrapyramidal tracts.

3. Location of neurons in descending tracts.

Methodic of class work:
    a) interrogation of the students on the home task;

    b) study of samples (topic according to the plan);

    c) fill in the protocol of current lesson;

    d) checking and signing the protocols by teacher. 

The illustrative material: tables, samples.
Control of knowledge with the help of situational tasks.

The injured region is located in the genus of the internal capsule. Which tact was injured?

A-visual

B-hearing

C-cortico-spinal

* D-cortico-nuclear

E-hearing

The injured region is located in the posterior crus’ anterior part of the internal capsule after the bleeding. Which tract was injured?

A-cortico-nuclear

B-hearing

C-spino-cerebellar

D-optic

* E-pyramidal

The tumors in white substance of cerebral hemisphere located in the genu and anterior part of posterior crus of internal capsule is revealed in the patient. What conducting tract fibers were destroyed? 

A. Tr. parietooccipisuperiorontinus.

B. Tr. frontothalamicus.

C. Tr. thalamocorticalis.

D. Tr. fronsuperiorontinus.

* E. Tr. pyramidalis.

The pyramids of an medulla oblongata are damaged in the patient with a tumour. What conducting tracts carrying out of nervous impulses will be disturbed in?

A. Tr. corticopontinus.

B. Tr. corticonuclearis.

* C. Tr. corticospinalis.

D. Tr. dentatorubralis.

E. Tr. spinocerebellaris.

In the patient with local defeat of a brainstem (it is observed at neurosyphilis) the conducting tracts of crus cerebri are damaged. What is the conducting tracts forming decussatio tegmenti dorsalis?

A. Tr. tectospinalis.

* B. Tr. rubrospinalis.

C. Tr. corticospinalis anterior.

D. Tr. corticospinalis lateralis.

E. Tr. сorticonuclearis.

The diagnosis of Sjögren syndrome (“dry syndrome”) is put on to 50 years old patient. At the patient failure of all glands external secretion - failure of lacrimation (keratitis), salivations, anacid gastritis, xerodermia because of an atrophy of sweat and sebaceous glands, polyarthritis. The reason of the disease is not found out. The pathology of a hypothalamus is possible. What is the conducting tract binds a hypothalamus to vegetative nucleus of brainstem and spinal cord? 

A. Fasciculus longitodinalis anteriores.

* B. Fasciculus longitudinalis dorsalis.

C. Tractus thalamo-corticalis.

D. Tractus thalamo-spinalis.

E. Tractus mamillo-thalamicus
Literature for final level of the knowledge:

а) basic

1. Gray's Anatomy for Students / Richard L. Drake Ph.D, A. Wayne Vogl, Adam W.M. Mitchell, - 2010, 2092 p.

2. Clinically Oriented Anatomy / by Keith L. Moore, Anne M. R. Agur, 2013.

3. Atlas of Human Anatomy / Frank H. Netter,- 5 edition, - 2011 by Saunders, an Imprint of Elsevior Inc.

4. Guidance for practical classes on Human Anatomy / Borys Y. Reminetskyy, Yaroslav I. Fedonyuk, Volodymyr D. Voloshyn. - Ternopil, Ukrmedknyha. - 2003, 203 p.

5. Materials preparation for lectures

6. Materials preparation for practical classes

b) additional

1. Lecture.

2. Human anatomy & physiology / Elaine N. Marieb, Katja Hoehn., San Francisco : Benjamin Cummings, 2010., 8th edition.

3. Atlas of Human Anatomy/ Sobotta, 2010

4. Atlas of Human Anatomy / Frank H. Netter, 2009

Methodical instructions have been prepared by: I.V. Prus, Assistant.
