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

Topic № 62 Medulla oblongata
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 № 62:
 Medulla oblongata
Motivational characteristic of the topic:

 From the bridge that medulla and cortex obtained based on V-XII pairs of cranial nerves. Gray matter form the core of the bridge and the medulla of the brain that are related to the formation cranial-passing the nerves and brain pathways of the brain and spinal cord. Hemorrhage, tumor These pathological changes of the brain, mechanical damage and functional disorders lead to abuse the function of organs and systems: respiratory arrest.

Meningitis, arachnoiditis lead to a narrowing of the openings between the ventricles, which complicates outflow of cerebrospinal fluid in space, it accumulates in the ventricles and as a result, may develop hydrocephalus brain.
Aims of the classes:

 To study the structure, function, topography of nuclei of the medulla oblongata.
The student must be able to demonstrate:
1. The upper and lower limits of the medulla oblongata.

2. In some preparations medulla demonstrate its ventral surface structure: pyramids, their intersection, middle front slit, oil, steam anterolateral grooves.

3. In some preparations medulla demonstrate its dorsal surface of the structure:

posterior median furrow posterolateral sulcus, exit IX, X, XI, XII pairs of cranial nerves, rear cord, gentle and wedge-shaped bundles, their kernels bumps, lower legs cerebellum.

4. The internal structure of the medulla oblongata in cross section.
The student must know:

The Medulla Oblongata (spinal bulb).—The medulla oblongata extends from the lower margin of the pons to a plane passing transversely below the pyramidal decussation and above the first pair of cervical nerves; this plane corresponds with the upper border of the atlas behind, and the middle of the odontoid process of the axis in front; at this level the medulla oblongata is continuous with the medulla spinalis. Its anterior surface is separated from the basilar part of the occipital bone and the upper part of the odontoid process by the membranes of the brain and the occipitoaxial ligaments. Its posterior surface is received into the fossa between the hemispheres of the cerebellum, and the upper portion of it forms the lower part of the floor of the fourth ventricle.

The medulla oblongata is pyramidal in shape, its broad extremity being directed upward toward the pons, while its narrow, lower end is continuous with the medulla spinalis. It measures about 3 cm. in length, about 2 cm. in breadth at its widest part, and about 1.25 cm. in thickness. The central canal of the medulla spinalis is prolonged into its lower half, and then opens into the cavity of the fourth ventricle; the medulla oblongata may therefore be divided into a lower closed part containing the central canal, and an upper open part corresponding with the lower portion of the fourth ventricle.

The Anterior Median Fissure (fissura mediana anterior; ventral or ventromedian fissure) contains a fold of pia mater, and extends along the entire length of the medulla oblongata: it ends at the lower border of the pons in a small triangular expansion, termed the foramen cecum. Its lower part is interrupted by bundles of fibers which cross obliquely from one side to the other, and constitute the pyramidal decussation. Some fibers, termed the anterior external arcuate fibers, emerge from the fissure above this decussation and curve lateralward and upward over the surface of the medulla oblongata to join the inferior peduncle.

The Posterior Median Fissure (fissura mediana posterior; dorsal or dorsomedian fissure) is a narrow groove; and exists only in the closed part of the medulla oblongata; it becomes gradually shallower from below upward, and finally ends about the middle of the medulla oblongata, where the central canal expands into the cavity of the fourth ventricle.

These two fissures divide the closed part of the medulla oblongata into symmetrical halves, each presenting elongated eminences which, on surface view, are continuous with the funiculi of the medulla spinalis. In the open part the halves are separated by the anterior median fissure, and by a median raphé which extends from the bottom of the fissure to the floor of the fourth ventricle. Further, certain of the cranial nerves pass through the substance of the medulla oblongata, and are attached to its surface in series with the roots of the spinal nerves; thus, the fibers of the hypoglossal nerve represent the upward continuation of the anterior nerve roots, and emerge in linear series from a furrow termed the antero-lateral sulcus. Similarly, the accessory, vagus, and glossopharyngeal nerves correspond with the posterior nerve roots, and are attached to the bottom of a sulcus named the postero-lateral sulcus. Advantage is taken of this arrangement to subdivide each half of the medulla oblongata into three districts, anterior, middle, and posterior. Although these three districts appear to be directly continuous with the corresponding funiculi of the medulla spinalis, they do not necessarily contain the same fibers, since some of the fasciculi of the medulla spinalis end in the medulla oblongata, while others alter their course in passing through it.

The anterior district is named the pyramid (pyramis medullæ oblongatæ) and lies between the anterior median fissure and the antero-lateral sulcus. Its upper end is slightly constricted, and between it and the pons the fibers of the abducent nerve emerge; a little below the pons it becomes enlarged and prominent, and finally tapers into the anterior funiculus of the medulla spinalis, with which, at first sight, it appears to be directly continuous.

The two pyramids contain the motor fibers which pass from the brain to the medulla oblongata and medulla spinalis, corticobulbar and corticospinal fibers. When these pyramidal fibers are traced downward it is found that some two-thirds or more of them leave the pyramids in successive bundles, and decussate in the anterior median fissure, forming what is termed the pyramidal decussation. Having crossed the middle line, they pass down in the posterior part of the lateral funiculus as the lateral cerebrospinal fasciculus. The remaining fibers—i. e., those which occupy the lateral part of the pyramid—do not cross the middle line, but are carried downward as the anterior cerebrospinal fasciculus into the anterior funiculus of the same side.

The greater part of the anterior proper fasciculus of the medulla spinalis is continued upward through the medulla oblongata under the name of the medial longitudinal fasciculus.
The lateral district is limited in front by the antero-lateral sulcus and the roots of the hypoglossal nerve, and behind by the postero-lateral sulcus and the roots of the accessory, vagus, and glossopharyngeal nerves. Its upper part consists of a prominent oval mass which is named the olive, while its lower part is of the same width as the lateral funiculus of the medulla spinalis, and appears on the surface to be a direct continuation of it. As a matter of fact, only a portion of the lateral funiculus is continued upward into this district, for the lateral cerebrospinal fasciculus passes into the pyramid of the opposite side, and the dorsal spinocerebellar fasciculus is carried into the inferior peduncle in the posterior district. The ventral spinocerebellar fasciculus is continued upward on the lateral surface of the medulla oblongata in the same relative position it occupies in the spinal cord until it passes under cover of the external arcuate fibers. It passes beneath these fibers just dorsal to the olive and ventral to the roots of the vagus and glossopharyngeal nerves; it continues upward through the pons along the dorso-lateral edge of the lateral lemniscus. The remainder of the lateral funiculus consists chiefly of the lateral proper fasciculus. Most of these fibers dip beneath the olive and disappear from the surface; but a small strand remains superficial to the olive. In a depression at the upper end of this strand is the acoustic nerve.

The olive (oliva; olivary body) is situated lateral to the pyramid, from which it is separated by the antero-lateral sulcus, and the fibers of the hypoglossal nerve. Behind, it is separated from the postero-lateral sulcus by the ventral spinocerebellar fasciculus. In the depression between the upper end of the olive and the pons lies the acoustic nerve. It measures about 1.25 cm. in length, and between its upper end and the pons there is a slight depression to which the roots of the facial nerve are attached. The external arcuate fibers wind across the lower part of the pyramid and olive and enter the inferior peduncle.

The posterior district lies behind the postero-lateral sulcus and the roots of the accessory, vagus, and the glossopharyngeal nerves, and, like the lateral district, is divisible into a lower and an upper portion.

The lower part is limited behind by the posterior median fissure, and consists of the fasciculus gracilis and the fasciculus cuneatus. The fasciculus gracilis is placed parallel to and along the side of the posterior median fissure, and separated from the fasciculus cuneatus by the postero-intermediate sulcus and septum. The gracile and cuneate fasciculi are at first vertical in direction; but at the lower part of the rhomboid fossa they diverge from the middle line in a V-shaped manner, and each presents an elongated swelling. That on the fasciculus gracilis is named the clava, and is produced by a subjacent nucleus of gray matter, the nucleus gracilis; that on the fasciculus cuneatus is termed the cuneate tubercle, and is likewise caused by a gray nucleus, named the nucleus cuneatus. The fibers of these fasciculi terminate by arborizing around the cells in their respective nuclei. A third elevation, produced by the substantia gelatinosa of Rolando, is present in the lower part of the posterior district of the medulla oblongata. It lies on the lateral aspect of the fasciculus cuneatus, and is separated from the surface of the medulla oblongata by a band of nerve fibers which form the spinal tract (spinal root) of the trigeminal nerve. Narrow below, this elevation gradually expands above, and ends, about 1.25 cm. below the pons, in a tubercle, the tubercle of Rolando (tuber cinereum).

The upper part of the posterior district of the medulla oblongata is occupied by the inferior peduncle, a thick rope-like strand situated between the lower part of the fourth ventricle and the roots of the glossopharyngeal and vagus nerves. The inferior peduncles connect the medulla spinalis and medulla oblongata with the cerebellum, and are sometimes named the restiform bodies. As they pass upward, they diverge from each other, and assist in forming the lower part of the lateral boundaries of the fourth ventricle; higher up, they are directed backward, each passing to the corresponding cerebellar hemisphere. Near their entrance, into the cerebellum they are crossed by several strands of fibers, which run to the median sulcus of the rhomboid fossa, and are named the striæ medullares. The inferior peduncle appears to be the upward continuation of the fasciculus gracilis and fasciculus cuneatus; this, however, is not so, as the fibers of these fasciculi end in the gracile and cuneate nuclei. The constitution of the inferior peduncle will be subsequently discussed.

Caudal to the striæ medullares the inferior peduncle is partly covered by the corpus pontobulbare, a thin mass of cells and fibers extending from the pons between the origin of the VII and VIII cranial nerves.

Internal Structure of the Medulla Oblongata.—Although the external form of the medulla oblongata bears a certain resemblance to that of the upper part of the medulla spinalis, its internal structure differs widely from that of the latter, and this for the following principal reasons: (1) certain fasciculi which extend from the medulla spinalis to the brain, and vice versa, undergo a rearrangement in their passage through the medulla oblongata; (2) others which exist in the medulla spinalis end in the medulla oblongata; (3) new fasciculi originate in the gray substance of the medulla oblongata and pass to different parts of the brain; (4) the gray substance, which in the medulla spinalis forms a continuous H-shaped column, becomes greatly modified and subdivided in the medulla oblongata, where also new masses of gray substance are added; (5) on account of the opening out of the central canal of the medulla spinalis, certain parts of the gray substance, which in the medulla spinalis were more or less centrally situated, are displayed in the rhomboid fossa; (6) the medulla oblongata is intimately associated with many of the cranial nerves, some arising form, and others ending in, nuclei within its substance.

The Cerebrospinal Fasciculi.—The downward course of these fasciculi from the pyramids of the medulla oblongata and their partial decussation have already been described. In crossing to reach the lateral funiculus of the opposite side, the fibers of the lateral cerebrospinal fasciculi extend backward through the anterior columns, and separate the head of each of these columns from its base. The base retains its position in relation to the ventral aspect of the central canal, and, when the latter opens into the fourth ventricle, appears in the rhomboid fossa close to the middle line, where it forms the nuclei of the hypoglossal and abducent nerves; while above the level of the ventricle it exists as the nuclei of the trochlear and oculomotor nerves in relation to the floor of the cerebral aqueduct. The head of the column is pushed lateralward and forms the nucleus ambiguus, which gives origin from below upward to the cranial part of the accessory and the motor fibers of the vagus and glossopharyngeal, and still higher to the motor fibers of the facial and trigeminal nerves.

The fasciculus gracilis and fasciculus cuneatus constitute the posterior sensory fasciculi of the medulla spinalis; they are prolonged upward into the lower part of the medulla oblongata, where they end respectively in the nucleus gracilis and nucleus cuneatus. These two nuclei are continuous with the central gray substance of the medulla spinalis, and may be regarded as dorsal projections of this, each being covered superficially by the fibers of the corresponding fasciculus. On transverse section the nucleus gracilis appears as a single, more or less quadrangular mass, while the nucleus cuneatus consists of two parts: a larger, somewhat triangular, medial nucleus, composed of small or medium-sized cells, and a smaller lateral nucleus containing large cells.

The fibers of the fasciculus gracilis and fasciculus cuneatus end by arborizing around the cells of these nuclei. From the cells of the nuclei new fibers arise; some of these are continued as the posterior external arcuate fibers into the inferior peduncle, and through it to the cerebellum, but most of them pass forward through the neck of the posterior column, thus cutting off its head from its base. Curving forward, they decussate in the middle line with the corresponding fibers of the opposite side, and run upward immediately behind the cerebrospinal fibers, as a flattened band, named the lemniscus or fillet. The decussation of these sensory fibers is situated above that of the motor fibers, and is named the decussation of the lemniscus or sensory decussation. The lemniscus is joined by the spinothalamic fasciculus, the fibers of which are derived from the cells of the gray substance of the opposite side of the medulla spinalis.

The base of the posterior column at first lies on the dorsal aspect of the central canal, but when the latter opens into the fourth ventricle, it appears in the lateral part of the rhomboid fossa. It forms the terminal nuclei of the sensory fibers of the vagus and glossopharyngeal nerves, and is associated with the vestibular part of the acoustic nerve and the sensory root of the facial nerve. Still higher, it forms a mass of pigmented cells—the locus cæruleus—in which some of the sensory fibers of the trigeminal nerve appear to end. The head of the posterior column forms a long nucleus, in which the fibers of the spinal tract of the trigeminal nerve largely end.

The dorsal spinocerebellar fasciculus (fasciculus cerebellospinalis; direct cerebellar tract) leaves the lateral district of the medulla oblongata; most of its fibers are carried backward into the inferior peduncle of the same side, and through it are conveyed to the cerebellum; but some run upward with the fibers of the lemniscus, and, reaching the inferior colliculus, undergo decussation, and are carried to the cerebellum through the superior peduncle.

The proper fasciculi (basis bundles) of the anterior and lateral funiculi largely consist of intersegmental fibers, which link together the different segments of the medulla spinalis; they assist in the production of the formatio reticularis of the medulla oblongata, and many of them are accumulated into a fasciculus which runs up close to the median raphé between the lemniscus and the rhomboid fossa; this strand is named the medial longitudinal fasciculus, and will be again referred to.

Gray Substance of the Medulla Oblongata.—In addition to the gracile and cuneate nuclei, there are several other nuclei to be considered. Some of these are traceable from the gray substance of the medulla spinalis, while others are unrepresented in it.

1. The hypoglossal nucleus is derived from the base of the anterior column; in the lower closed part of the medulla oblongata it is situated on the ventrolateral aspect of the central canal; but in the upper part it approaches the rhomboid fossa, where it lies close to the middle line, under an eminence named the trigonum hypoglossi. Numerous fibers connect the two nuclei, both nuclei send long dendrons across the midline to the opposite nucleus; commissure fibers also connect them. The nucleus measures about 2 cm. in length, and consists of large multipolar nerve cells, similar to those in the anterior column of the spinal cord, whose axons constitute the roots of the hypoglossal nerve. These nerve roots leave the ventral side of the nucleus, pass forward between the white reticular formation and the gray reticular formation, some between the inferior olivary nucleus and the medial accessory olivary nucleus, and emerge from the antero-lateral sulcus.

2. The nucleus ambiguus, the somatic motor nucleus of the glossopharyngeal, vagus and cranial portion of the accessory nerves, is the continuation into the medulla oblongata of the dorso-lateral cell group of the anterior column of the spinal cord. Its large multipolar cells are like those in the anterior column of the cord; they form a slender column in the deep part of the formatio reticularis grisea about midway between the dorsal accessory olive and the nucleus of the spinal tract of the trigeminal. It extends from the level of the decussation of the median fillet to the upper end of the medulla oblongata. Its fibers first pass backward toward the floor of the fourth ventricle and then curve rather abruptly lateralward and ventrally to join the fibers from the dorsal nucleus.

3. The dorsal nucleus, nucleus ala cinerea, often called the sensory nucleus or the terminal nucleus of the sensory fibers of the glossopharyngeal and vagus nerves, is probably a mixed nucleus and contains not only the terminations of the sympathetic afferent or sensory fibers and the cells connected with them but contains also cells which give rise to sympathetic efferent or preganglionic fibers. These preganglionic fibers terminate in sympathetic ganglia from which the impulses are carried by other neurons. The cells of the dorsal nucleus are spindle-shaped, like those of the posterior column of the spinal cord, and the nucleus is usually considered as representing the base of the posterior column. It measures about 2 cm. in length, and in the lower, closed part of the medulla oblongata is situated behind the hypoglossal nucleus; whereas in the upper, open part it lies lateral to that nucleus, and corresponds to an eminence, named the ala cinerea (trigonum vagi), in the rhomboid fossa.

5. The olivary nuclei are three in number on either side of the middle line, viz., the inferior olivary nucleus, and the medial and dorsal accessory olivary nuclei; they consist of small, round, yellowish cells and numerous fine nerve fibers. (a) The inferior olivary nucleus is the largest, and is situated within the olive. It consists of a gray folded lamina arranged in the form of an incomplete capsule, opening medially by an aperture called the hilum emerging from the hilum are numerous fibers which collectively constitute the peduncle of the olive. The axons, olivocerebellar fibers, which leave the olivary nucleus pass out through the hilum and decussate with those from the opposite olive in the raphé, then as internal arcuate fibers they pass partly through and partly around the opposite olive and enter the inferior peduncle to be distributed to the cerebellar hemisphere of the opposite side from which they arise. The fibers are smaller than the internal arcuate fibers connected with the median lemniscus. Fibers passing in the opposite direction from the cerebellum to the olivary nucleus are often described but their existence is doubtful. Much uncertainty also exists in regard to the connections of the olive and the spinal cord. Important connections between the cerebrum and the olive of the same side exist but the exact pathway is unknown. Many collaterals from the reticular formation and from the pyramids enter the inferior olivary nucleus. Removal of one cerebellar hemisphere is followed by atrophy of the opposite olivary nucleus. (b) The medial accessory olivary nucleus lies between the inferior olivary nucleus and the pyramid, and forms a curved lamina, the concavity of which is directed laterally. The fibers of the hypoglossal nerve, as they traverse the medulla, pass between the medial accessory and the inferior olivary nuclei. (c) The dorsal accessory olivary nucleus is the smallest, and appears on transverse section as a curved lamina behind the inferior olivary nucleus.

6. The nucleus arcuatus is described below with the anterior external arcuate fibers.

Inferior Peduncle (restiform body).—The position of the inferior peduncles has already been described. Each comprises:

(1) Fibers from the dorsal spinocerebellar fasciculus, which ascends from the lateral funiculus of the medulla spinalis.

(2) The olivocerebellar fibers from the opposite olivary nucleus.

(3) Internal arcuate fibers from the gracile and cuneate nuclei of the opposite side; these fibers form the deeper and larger part of the inferior peduncle.

(4) The anterior external arcuate fibers vary as to their prominence in different cases: in some they form an almost continuous layer covering the pyramid and olive, while in others they are barely visible on the surface. They arise from the cells of the gracile and cuneate nuclei, and passing forward through the formatio reticularis, decussate in the middle line. Most of them reach the surface by way of the anterior median fissure, and arch backward over the pyramid. Reinforced by others which emerge between the pyramid and olive, they pass backward over the olive and lateral district of the medulla oblongata, and enter the inferior peduncle. They thus connect the cerebellum with the gracile and cuneate nuclei of the opposite side. As the fibers arch across the pyramid, they enclose a small nucleus which lies in front of and medial to the pyramid. This is named the nucleus arcuatus, and is serially continuous above with the nuclei pontis in the pons; it contains small fusiform cells, around which some of the arcuate fibers end, and from which others arise.

(5) The posterior external arcuate fibers also take origin in the gracile and cuneate nuclei; they pass to the inferior peduncle of the same side. It is uncertain whether fibers are continued directly from the gracile and cuneate fasciculi into the inferior peduncle.

(6) Fibers from the terminal sensory nuclei of the cranial nerves, especially the vestibular. Some of the fibers of the vestibular nerve are thought to continue directly into the cerebellum.

(7) Fibers from the ventral spinocerebellar fasciculus.
(8) The existence of fibers from the cerebellum (cerebellobulbar, cerebelloölivary, and cerebellospinal) to the medulla and spinal cord is very uncertain.

Formatio Reticularis.—This term is applied to the coarse reticulum which occupies the anterior and lateral districts of the medulla oblongata. It is situated behind the pyramid and olive, extending laterally as far as the inferior peduncles, and dorsally to within a short distance of the rhomboid fossa. The reticulum is caused by the intersection of bundles of fibers running at right angles to each other, some being longitudinal, others more or less transverse in direction. The formatio reticularis presents a different appearance in the anterior district from what it does in the lateral; in the former, there is an almost entire absence of nerve cells, and hence this part is known as the reticularis alba; whereas in the lateral district nerve cells are numerous, and as a consequence it presents a gray appearance, and is termed the reticularis grisea.
In the substance of the formatio reticularis are two small nuclei of gray matter: one, the inferior central nucleus (nucleus of Roller), near the dorsal aspect of the hilus of the inferior olivary nucleus; the other, the nucleus lateralis, between the olive and the spinal tract of the trigeminal nerve.

In the reticularis alba the longitudinal fibers form two well-defined fasciculi, viz.: (1) the lemniscus, which lies close to the raphé, immediately behind the fibers of the pyramid; and (2) the medial longitudinal fasciculus, which is continued upward from the anterior and lateral proper fasciculi of the medulla spinalis, and, in the upper part of the medulla oblongata, lies between the lemniscus and the gray substance of the rhomboid fossa. The longitudinal fibers in the reticularis grisea are derived from the lateral funiculus of the medulla spinalis after the lateral cerebrospinal fasciculus has passed over to the opposite side, and the dorsal spinocerebellar fasciculus has entered the inferior peduncle. They form indeterminate fibers, with the exception of a bundle named the fasciculus solitarius, which is made up of descending fibers of the vagus and glossopharyngeal nerves. The transverse fibers of the formatio reticularis are the arcuate fibers already described.

Task for self-control of the initial level of knowledge:

1. Development of central nervous system.
2. External structure of medulla oblongata.

3. White matter of medulla oblongata.

4. Grey matter of medulla oblongata.

5. Cavity of rhombencephalon.
Control questions:

 1. What part of the stem of the brain do you know?

2. What are the upper and lower limits of the medulla oblongata.

3. What is the surface of the medulla oblongata?

4. Describe relief, dorsal and ventral surfaces of the medulla oblongata.

5. What is the internal structure of the medulla oblongata?

6. What pairs of cranial nerves located within the medulla oblongata you know?

7. Name accommodations roots of last four pairs of cranial nerves.
Methodic of class work:
    a) interrogation of the students on the home task;

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

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

The patient has the tumor process of the oblangate medulla’s right pyramid with breaking motor activity of the left half of the trunk. What conducting tracts form pyramid?

* A-tractus corticospinalis

B-tractus rubrospinalis

C-tractus tectospinalis

D-tractus spinothalamica

E-no answer

The patient has tumor process of the oblongate medulla’s the anterolateral groove. Which cranial nerve having root will be injured?

A-n vagus

B-n glossopharingeus

C-n facialis

* D-n hypoglossus

E-n abducens

The patient has tumor process of the oblongate medulla’s the posterlateral groove. Which cranial nerve having the root can take part in this process?

A-n facialis

B-n opticus

C-n oculomotorius

D-n trochlearis

* E-n vagus

14. The patient has tumor process of the gracilis and cuneatus colicles of the oblongata medulla. Which conducting tracts pass through these colicules?

* A-Goll’s and Burdach’s tracts

B-tractus spin o-cerebellaris

C-tractus spino-thalamicus

D-tractus rubrospinalis

E-tractus corticospinalis

The patient has inflammation of the oblongate medulla’s posterolateral groove. Which cranial nerve having root was injured?

A-n facialis

B-n abducens

C-n oftalmicus

D-n trigeminus

* E-n glossopharingeus

The patient has inflammation of the oblongate medulla’s the posterolateral groove. Which craniual nerve having the root can be injured?

A-n facialis

B-n abducens

* C-n accessorius

D-n trigeminus

E-n opticus

* The patient has tumor of the right half of the oblongate medulla. The patient’s toungue is replaced on the right side (diviation of the toungue) during examination/ Which cranuial nerve takes part in tumor process?

A-n glossopharingeus

B-n facialis

C-n abducens

* D-n hypoglossus

E-n vagus

The patient has slow heart activity, difficult brething after the trauma of the oblongate medulla. What cranial nerve has such pathological process?

A-n glossopharingeus

* B-n vagus

C-n abducens

D-n brochlearis

E-n trigeminus

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.

