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Annotation
The educational - methodical complex on Gross anatomy is the study of the shape
and form of the human body. The human body has four limbs (two arms and two
legs), a head and a neck which connect to the torso. The body's shape is determined
by a strong skeleton made of bone and cartilage, surrounded by fat, muscle,
connective tissue, organs, and other structures. The spine at the back of the
skeleton contains the flexible vertebral column which surrounds the spinal cord,
which is a collection of nerve fibres connecting the brain to the rest of the
body. Nerves connect the spinal cord and brain to the rest of the body. All major
bones, muscles, and nerves in the body are named, with the exception
of anatomical variations such as sesamoid bones and accessory muscles.
Blood vessels carry blood throughout the body, which moves because of the
beating of the heart. Venules and veins collect blood low in oxygen from tissues
throughout the body. These collect in progressively larger veins until they reach
the body's two largest veins, the superior and inferior vena cava, which drain blood
into the right side of the heart. From here, the blood is pumped into
the lungs where it receives oxygen and drains back into the left side of the heart.
From here, it is pumped into the body's largest artery, the aorta, and then
progressively smaller arteries and arterioles until it reaches tissue. Here blood
passes from small arteries into capillaries, then small veins and the process begins
again. Blood carries oxygen, waste products, and hormones from one place in the
body to another. Blood is filtered at the kidneys and liver.
The body consists of a number of body cavities, separated areas which house
different organ systems. The brain and central nervous system reside in an area
protected from the rest of the body by the blood brain barrier. The lungs sit in
the pleural cavity. The intestines, liver, and spleen sit in the abdominal cavity.
Height, weight, shape and other body proportions vary individually and with age
and sex. Body shape is influenced by the distribution of muscle and fat tissue.
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CALENDAR-THEMATIC PLAN FOR LECTURE CLASSES
FOR 1-COURSE STUDENTS

| SEMESTER
Ne Theme Hours
1 History of the development of anatomy. Introduction to anatomy. Methods of 2

studying anatomy. General principles of the structure of bones. Functional
anatomy of the bones of the trunk.

2 Functional anatomy of the bones of the upper, lower extremities and pelvis. 2

3 Development of skull bones and their structure. Structure of the bones of the 2
cerebral part of the skull.

4 Structure of the bones of the facial part of the skull. Orbita. Mouth cavity. Nasal 2
cavity. Temporal, infratemporal, pterygoid fossa. Skull of the newborn.

5 General information about bone connections. Connections of the bones of the 2

trunk and shoulder girdle. Connections of the bones of the upper, lower
extremities, pelvis. X-ray of the joints of bones.

6 Information about the muscles. Development of muscles. Auxiliary apparatus of 2
muscles. Muscles and fascia of chest, abdomen and back. Diaphragm. The
vagina of the rectus abdominis muscle, the white line, the inguinal canal.

7 Muscles, fascia, topography of the neck and head. 2
8 Muscles and fascia of the shoulder girdle, upper and lower extremities. 2
9 Topography of the upper extremity. Topography of lower extremities. 2

TOTAL 18

Lecture Ne 1. History of the development of anatomy. Introduction to anatomy. Methods of
studying anatomy. General principles of the structure of bones. Functional anatomy of the
bones of the trunk.

Model of teaching technology

Class time - 2 hours Number of students: 36-48

Form of lesson Introduction, visual lecture

The plan of the lecture 1. The subject of anatomy, its goals and
objectives.

2. History of the development of anatomy.

3. Anatomical nomenclature.

4. Methods of studying anatomy.

5. The role of the skeleton in the human body.
6. Basic properties and chemical composition
of bone.

7. The internal structure of the bone.

8. Classification of bones.

9. Phylogeny of the skeleton. The inner
skeleton and its role in vertebrates. Evolution
of the skeleton.

10. The main stages of the ontogenesis of the
human skeleton. Age changes in bones.

11. Vertebral column (structure, function,
development, developmental abnormalities).




12. Thorax (ribs and sternum, features of their
development and structure, chest shape and
developmental anomalies).

The purpose of the lesson: To reveal the goals and objectives of anatomy, its place among
medical sciences and the importance for practical medicine. On the basis of data on the structure
of the skeleton of vertebrates received in secondary school, to familiarize students with the
structural and functional features of the human skeleton, its phylogenesis and ontogenesis, as
well as the structure of the skeleton of the trunk and its features in connection with the upright
walking. All this information is necessary for further study of histology, physiology, pathological

anatomy, surgery, orthopedics and traumatology.

Method and technique of teaching

Visual lecture, blitz-inquiry, presentation,
cluster, "yes-no" technique

Form of training

Collective, group

Means of education

Textbook, lecture material, projector, graphic
organizers

Teaching conditions

Technically equipped audience

Monitoring and control

1. What does anatomy study. Methods of
studying anatomy.

2. The main stages of the development of
anatomy.

3. Anatomical nomenclature and its
significance.

4. Functions of the skeleton in the human body.
5. The structure of the bone. The structural unit
of the bone.

6. The main stages of phylogenesis of the
skeleton.

7. Development of bones. Primary and
secondary bones.

8. The main stages of the development of
anatomy.

9. Anatomical nomenclature and its
significance.

10. Functions of the skeleton in the human
body.

11. Relationship between structure and
function on the example of the structure of the
bones of the trunk.

Technological map of the lecture lesson

Stages, time Teacher Students
Preparatory stage Verification of student Preparation of training tools.
(5minutes) progress Listen, write

Stage 1
Introduction
(15 minutes)

1.1. Introduces the topic of the
lecture, its purpose and
expected results.

2 stage
Main part
(50 minutes)

2.1. In order to attract
students' attention and check
the level of their knowledge,

2.1. Listen. They think.
Answer and listen to the right
answers




question answer. 2.2. Discuss the essence of

- What does the word schemes, graphs, slides. Ask
"anatomy" mean? questions, write the highlights
- What methods can be used to | of the lecture

study anatomy? 2.3. Remember, write, try to
2.2. Using visual materials, answer questions

continues the presentation of | 2.4.Write, give examples
the lecture material

2.3.-The main stages of the
development of anatomy.
-Anatomic nomenclature and
its meaning.

-Functions of the skeleton in
the human body.

- The main stages of the
development of anatomy.
-Anatomic nomenclature and
its meaning.

-Functions of the skeleton in
the human body.

2.4. Draws the attention of
students to the basic concepts
of the lecture and asks them to

write down
Stage 3 3.1. Draws conclusions and 3.1. Listen, concretize.
Final draws students' attention to the
(5 min.) main points.

Encourages actively
participating students

4 stage 4.1. Task of independent 4. Write down the task
Tasks of independent work work: make a cluster for the
(5 minutes) word "skeleton™

Theoretical part of the lecture:

Human anatomy is the science of the origin and development, the forms and structure of
the human body. Anatomy studies the forms and proportions of the human body and its parts,
individual organs, their construction, microscopic structure. The tasks of anatomy include the
study of the main stages of human development in the process of evolution, the features of the
structure of the body and individual organs in different age periods, the formation of the human
body in the conditions of the external environment.

The importance of anatomy in the medical education system is undeniable. Professor of
Moscow University Ye.O. Mukhin (1766-1850) wrote that "a doctor not an anatomist is not only
not useful, but also harmful." Anatomy and physiology constitute the foundation of medical
education, medical science. "Without anatomy, there is neither therapy nor surgery, but only
signs and prejudices,” wrote the famous obstetrician-gynecologist A.P. Gubarev (1855-1931)

Macroscopic anatomy (from the Greek makros - large) studies the structure of the body,
individual organs and their parts at levels accessible to the unaided eye, or by means of
instruments giving a small magnification (magnifier).

Microscopic anatomy (from the Greek mikros - small) studies the structure of organs with
a microscope. With the advent of microscopes from anatomy, a histology (from the Greek histos




- tissue) - the study of tissues and cytology (from the Greek kytos - cell) was isolated - the
science of the structure and functions of the cell.

Systematic anatomy studies the structure of a "normal”, i.e. healthy, person whose tissues
and organs are not altered as a result of a disease or developmental disorder. In connection with
this normal (from Latin normalis - correct), we can consider such a structure of a person, in
which the functions of a healthy organism are provided. At the same time, the norms of the norm
for a greater or lesser number of people (mass, height, body shape, structural features, etc.) will
always be in the range of maximum and minimum values due to individual features of the
structure. By the definition of G.l.Tsaregorodtsev, "the norm is a special form of adaptation to
the conditions of the external environment, in which the organism is provided with optimal vital
activity." Systematic anatomy is called normal anatomy, in contrast to pathological anatomy,
studying organs and tissues affected by this or that disease.

The presence of individual variability in the shape and structure of the human body
allows us to talk about variants of the structure of the organism (from Latin variatio - change,),
which are expressed as deviations from the most frequently occurring cases, accepted as the
norm.

The most pronounced persistent congenital abnormalities are called anomalies (from
Greek anomalia - abnormality). Some anomalies do not change the appearance of a person
(right-sided position of the heart, all or part of internal organs), others are pronounced and have
external manifestations. Such anomalies of development are called ugliness (underdevelopment
of the skull, limbs, etc.). Ugly studies the science of teratology (from the Greek teras, the native
case teratos - a freak).

Plastic anatomy. studies the external forms of the human body, the proportions

Comparative anatomy studies and compares the structure of the body of animals standing
at different stages of evolution. The structure of the human body is the result of the long
evolution of the animal world. To understand human development in phylogenesis (development
of the genus, from the Greek phylon - genus, genesis - origin), the anatomy uses data from
paleontology, fossil remains of human ancestral bones. The study of the human body is helped
by materials that

Age anatomy. studies the development of a particular person in ontogenesis (from the
Greek on, the genitive, ontos-existent, existing), in which the prenatal period (studying
embryology) is singled out, and the postnatal period, (from the Latin natus-born)

Modern anatomy is called functional, because it considers the structure of the human
body in connection with its functions. It is impossible to understand the mechanism of bone
reconstruction without taking into account the functions of the muscles acting on it, the anatomy
of blood vessels without the knowledge of hemodynamics.

In accordance with anthropometric signs, the following types of human constitution are
distinguished in anatomy: dolichosporous (from the Greek dolichos-long), which is characterized
by a narrow and long trunk, long limbs; brachymorphic (from the Greek brachys - short) - short,
broad trunk, short limbs; and mesomorphic (from the Greek mesos - average).

The history of anatomy. The sources of anatomy go away in remote times. Rock
paintings show that already primitive hunters knew about the situation of vital organs. The
mention of the heart, liver, lungs and other organs of the human body is contained in the ancient
Chinese book "Neijing" (XI-VII centuries BC). In the Indian book "Ayurveda™ ("Knowledge of
life", IX-111 centuries BC) there is information about muscles, nerves.

A certain role in the development of anatomy was played by the successes achieved in
ancient Egypt in connection with the cult of embalming corpses. Valuable data in the field of
anatomy were obtained in Ancient Greece. The greatest doctor of antiquity, Hippocrates (460 -
377 BC), who is called the father of medicine, formulated the doctrine of the four main types of
physique and temperament, described some bones of the roof of the skull. Aristotle (384-322



BC) distinguished from the animals, which he opened, tendons and nerves, bones and cartilages.
He belongs to the term "aorta". The first in ancient Greece were the autopsy of people Gerofil
(born around 304 BC) and Erazistratus (300-250 BC). Herophilus (Alexandria School) described
some of the cranial nerves, the membranes of the brain, the sinuses of the hard shell of the brain,
the duodenum, as well as the membranes and vitreous body of the eyeball, the lymphatic vessels
of the mesentery, the small intestine. Erasistratus clarified the structure of the heart, described its
valves, distinguished blood vessels and nerves, among which isolated motor and sensitive.

Outstanding physician and encyclopaedist of the ancient world Claudius Galen (131-201)
described 7 pairs (out of 12) of cranial nerves, connective tissue and nerves in muscles, blood
vessels in some organs, periosteum, ligaments, and also summarized the information available
before him on anatomy. He tried to describe the functions of organs. The facts obtained by
autopsies (pigs, dogs, sheep, monkeys, lions), Galen carried over to the person without proper
reservations, which was a mistake (corpses of people in Ancient Rome, as well as in antique
Greece, were forbidden to open). Galen considered the structure of living beings (man) as
"predetermined from above", It is no accident that therefore the works of Galen used the
patronage of the church for many centuries and were considered infallible.

The greatest thinker and physician of the East Abu or lIbn Snna (Avicenna, 980-1037)
wrote the "Canon of Medical Science", which contained information on anatomy, consonant with
the ideas of Galen. "Canon" was translated into Latin and after the invention of printing
republished more than 30 times.

In the second millennium, the development of cities, commerce, culture has served as a
new impetus to the development of medicine. There are medical schools. One of the first was the
opening of a school in Salerno, near Naples, where once every 5 years it was permitted to
perform an autopsy of human corpses. The first universities are opening. Since the XIII century,
universities have distinguished medical faculties. In the XIV-XV centuries. in them for
demonstration students began to open 1-2 corpses a year. Especially great contribution to the
anatomy was made by Leonardo da Vinci and Andrei Vesaliy. An outstanding Italian scientist
and artist of the Renaissance, Leonardo da Vinci (1452-1519), having opened 30 corpses, made
numerous sketches of bones, muscles, heart and other organs and compiled a written explanation
for these drawings. He studied the shapes and proportions of the human body, proposed the
classification of muscles, explained their function from the point of view of the laws of
mechanics.

The founder of scientific anatomy is the professor of the University of Padua, Andrei
Vezaliy (1514-1564), who based his own observations made at the opening of the corpses, wrote
the work "On the structure of the human body" (De Humani corporis fabrica), published in Basel
in 1543. Vesalius systematically and quite accurately described the anatomy of a person, pointed
to the anatomical errors of Galen. The research and innovative work of Vesalius predetermined
the further progressive development of anatomy. His disciples and followers in the XVI-XVII
centuries. a lot of anatomical discoveries, corrections, corrections were made; many organs of
the human body were described in detail.

In the XVI-XVII centuries. public exposures of human corpses were made, for which
special premises were created - anatomical theaters (for example, in Padua, 1594, Bologna,
1637). The Dutch anatomist F. Ruysch (1638-1731) perfected the method of embalming corpses,
injecting colored masses into blood vessels, created a large collection of anatomical preparations
for that time, including preparations showing developmental anomalies and anomalies. Peter |
during one of the visits to the Netherlands acquired from F. Ruysch more than 1500 preparations
for the famous St. Petersburg Kunstkamera.

In 1628, the book of the English physician William Harvey (1578-1657) was published,
in which he cited evidence of the movement of blood through the vessels of the great circle of
blood circulation.



A special place in the history of anatomy and surgery is occupied by N.I. Pirogov (1810-
1881). Starting his medical career at Moscow University, he continued his studies of anatomy
and surgery in the Derpt (now Tartu) University. At the initiative of NI Pirogov, the Anatomical
Institute was established at the Medical-Surgical Academy, and the system of anatomical
training of doctors was improved. NI Pirogov attached great importance to accurate knowledge
of anatomy. The great merit of NI Pirogov as anatomist is the discovery and development of the
original method of studying the human body on the cuts of frozen corpses in order to study the
relationship of organs with each other and with the skeleton. The results of many years of N.I.
Pirogov summarized in his book "Topographic Anatomy Illustrated by Slits Carried Through a
Frozen Human Body in Three Directions” (1852 - 1859). N.I. Pirogov studied the fascia and cell
spaces in the human body, published the work "Surgical anatomy of arterial trunks and fascia”
(1838). He owns the "Complete Course of Applied Anatomy of the Human Body" (1843-1848)
and many other studies on anatomy and surgery. In the name of NI Pirogov, a linguistic triangle
is called a section of the vertebelobic nape of the neck, aponeurosis of the biceps brachii of the
shoulder (Pirogov's fascia), a lymph node located in the deep ring of the femoral canal, and other
anatomical formations.

An outstanding researcher in the field of functional anatomy and the theory of physical
education was P.F. Lesgaft (1837-1909) - the author of the fundamental work "Fundamentals of
theoretical anatomy." PF Lesgaft is the founder of theoretical anatomy in Russia. He described
the patterns of bone substance rearrangement under the influence of muscle traction, formulated
the principles of the development of blood vessels and their relationships, depending on the
structure and function of the organs, showed the importance of anastomoses between the arteries
in the blood supply to organs and parts of the body.

BA Betz (1834-1894), who studied the structure of the adrenal medulla, as well as the
cerebral cortex and described the large pyramidal neuron (the cell of Betz), was a well-known
representative of the Kiev anatomical school.

In the field of experimental anatomy, the founder of the Leningrad school of anatomists
V.N.Tonkov (1872-1954) fruitfully worked. Attaching great importance to the experiment, he
investigated collateral circulation, plasticity of blood vessels under various conditions of life,
blood supply of nerves, first (in 1896) used X-ray radiation to study the skeleton.

An outstanding representative of the Kharkov school of anatomists was V.P.Vorobiev
(1876-1937) - a researcher of the vegetative nervous system, the author of methods for studying
nerves. V.P.Vorobyov described the nervous plexus of the heart and stomach in humans, one of
the first to study the innervation by electrostimulation of nerves in animals. He created a five-
volume "Atlas of human anatomy." A great contribution to the study of the functional anatomy
of the human lymphatic system and animals was made by D.A. Zhdanov (1908-1971).

Anatomical nomenclature. Until 1955, anatomy and medicine were used in the list of
anatomical terms adopted at the congress of the German Anatomical Society held in Basel,
Switzerland in 1895. This list was called the Basel Anatomical Nomenclature (BNA) and
contained 5,600 terms.

The modern International Anatomical Nomenclature was adopted at the VI International
Congress of anatomists in Paris (1955) and was named the Parisian anatomical nomenclature
(Parisian Nomina Anatomica - PNA). The list of Russian equivalents was approved in 1974 at
the V111 All-Union Congress of Anatomists, Histology and Embryology (Tashkent).

Methods of studying anatomy.

1. The method of preparation (dissection), which gave the name to science.

2. The method of cutting a frozen body (Pirogov's method NI).

3. Corrosion method (injection of vessels, ducts and cavities with plastic masses,
followed by dissolution of tissues in acids or alkalis).

4. X-ray methods (fluoroscopy, radiography, computed tomography).



5. Nuclear-magnetic resonance (NMR) tomography.

6. Endoscopic methods.

7. In addition to the above methods, the study of human anatomy uses: the method of
enlightenment, histotopography, histological and histochemical methods, electron microscopy.

8. Computer programs. Interactive graphical computer programs allow not only to study
in detail the structure and topography of organs, but also to individualize the learning and control
of knowledge through assignments and tests of varying degrees of difficulty.

9. Educational films, video films, transparencies, tables, dummies of bodies, educational
games.

A characteristic feature of vertebrates is the presence of an internal skeleton. The human
skeleton consists of a large number of separate bones (over 200). And it weighs 5 - 6 kg.

At the beginning of its appearance, the solid skeleton served to protect the body from
harmful external influences. This role is played by invertebrate animals with an external skeleton
(insects, mollusks, crustaceans).

In vertebrate animals, a well-developed internal skeleton became a support, support, a
framework for soft tissues. Later, some parts of the skeleton turned into levers, driven by
muscles and the skeleton acquired a motor function.

Thus, the skeleton has 3 main functions:

e supporting - attaching soft tissues and organs to different parts of the
skeleton;

e motor - due to the structure of bones in the form of long and short arms,
connected by moving joints and driven by muscles;

e protective - due to the formation of the bone box - the skull, which
protects the brain, the bone spinal canal, which protects the spinal cord, the bony
thorax protecting the vital organs - the heart, lungs, the bone pelvis, which
protects the internal organs.

Among the other functions of the skeleton is its participation in metabolism, calcium, and
phosphorus, as well as the hematopoietic function of the red bone marrow located inside the
bones.

The main function of bones is the support function. Changing this function leads to a
change in the bones themselves, their size, shape.

Basic properties of bone. The role of bones as skeletal formations is based on the fact that
they possess two seemingly difficult compatible properties - great elasticity and considerable
hardness, due to the presence of the corresponding chemical substances in the bones.

The bone substance is 30% organic and 70% inorganic. Organic matter is represented by
ossein, and inorganic - by salts of calcium and phosphorus (phosphoric acid lime - 51.04%).

Elasticity, elasticity of bone depends on ossein, and its hardness - on mineral salts. The
combination of inorganic and organic substances in one bone and gives it an extraordinary
strength and elasticity.

Elasticity of bones is subjected to every minute tests with all possible mechanical
influences, especially when jerking, striking, stretching. A skull that has fallen to the floor from a
height of human growth, usually does not break; at the moment of impact it is deformed, but
immediately, due to elasticity, it returns to its former form. Inflicted by pressure from above, the
skull is flattened, becoming 10% lower, but not breaking.

As for the hardness of bones, the following figures give an idea of it. A fresh human bone
withstands a pressure of 15 kg per 1 mm2, whereas a brick can withstand only 0.5 kg, i.e.
resistance to pressure in the bone is more than 30 times that of a brick. It is more than 2.5 times
that of granite. Of the technical materials, only the reinforced concrete can be compared with the
bone by the connection of hardness with elasticity. The most solid bone of our skeleton is the
tibia, on which the greatest burden lies with the support of the body in an upright position. This



bone is able to withstand a load of up to 1650 kg, i. E. about 25 times its normal load. So great is
the reserve technical strength of the natural structure.

A simple combination of a mineral substance with an organic substance would not give
the effect that is achieved in the bones. Here the structure of the bone plays a huge role.

On the cuts of bones are distinguished 2 types of bone substance: compact and spongy.
Under the microscope, it can be seen that both the compact and spongy bone material is
constructed from the bone material plates, grouped in a certain way around the bone-penetrating
channels. Bony cells lie between plates of bone substance, plates - the product of the vital
activity of cells, their intercellular substance. All this is osteon - the structural unit of the bone.
Osteons form larger ones - bone plates, beams or sponges of a spongy substance, they are not
randomly arranged, but oriented so as to best distribute the load falling on them. Since the bones
are subjected to a double action - the pressure and the traction of the muscles, the bone plates are
arranged along the lines of compression and extension forces. The plates go as they would be
sent by their civil engineer if he had to build a crane of the appropriate shape and achieve the
greatest strength with the least waste of material. For example, the pelvic floor plates in the
region of the hip joint lie along the lines that continue the direction of the femoral plates and
make up one system with them. If, after a fracture of the femur, it fuses incorrectly, that is, the
axis of one part will be at an angle to the other axis, then the old bone plates will dissolve and
new, new loads will appear in their place.

The content of mineral and organic matter in bones is subject to large fluctuations. Those
bones, which are affected by a large mechanical load, are richer in the salts of lime. For example,
the femur contains more than the humerus.

With age, the chemical composition of bones changes even more. In the childhood, the
bones are very elastic: there are relatively few mineral substances in them. Therefore children
quite often with impunity fall from the big height, and in general do not suffer very much at
constant bruises and falls. The flexibility of their skeleton is such that they can easily thrust your
toes into your mouth.

In old age, the content of mineral substances can reach up to 80% or more. The bones
lose their elasticity, become fragile, so the old people easily break their bones and heal for a long
time.

The spaces between the crossbars - the bone cells contain the red bone marrow - the
organ of the hematopoiesis. It also participates in the nutrition, development and growth of bone.

In the tubular bones, the bone marrow is also in the central canal, which is therefore
called the medullary cavity or canal. The ostium is of two kinds, red and yellow.

Red marrow is a tender red mass consisting of a reticular tissue, in the loops of which
there are young and mature blood cells, as well as osteoblasts and osteoclasts.

The yellow bone marrow mainly consists of fat cells. During the growth of the body,
when a large hematopoietic and osteogenic function is required, red marrow predominates. As
the child grows, the red bone marrow gradually becomes yellow.

Outside, the bone is covered with a periosteum - a connective tissue membrane consisting
of two layers: the outer fibrous and internal bone-forming. It is rich in blood vessels and nerves,
participates in nutrition and growth of bone in thickness.

The articular surfaces of the bones are covered with cartilage, which provides sliding
during movement. It should be noted that, unlike bone, articular cartilage is devoid of blood
vessels.

Classification of bones

There are long (tubular), short, flat, mixed and pneumatic bones.

Long bones are located on the limbs. In each tubular bone, the middle part is
distinguished - the diaphysis and the two ends (epiphyses) - proximal and distal. If the bone has



not completed growth in length, then at the border of the epiphyses and diaphysis, metaphyses or
growth zones are isolated.

Short bones exist in those places where mobility is combined with a heavy load (brush,
stop). They usually have several surfaces and a thin layer of compact matter.

Flat bones form the walls of any cavities, for example cavities of the pelvis and skull. The
spongy substance in such bones is located between two compact plates called diploe.

Mixed bones can not be assigned to any of the above types. An example is the temporal
bone.

Pneumatic bones contain cavities filled with air. They are typical for birds, and humans
are found in the skull.

Phylogenesis of the skeleton

In the course of the long evolution of the animal world, the skeleton underwent a
significant morphological rearrangement. At the lower stages of evolution, as well as in the
embryonic period, in all vertebrates the first rudiment of the inner skeleton is the spinal string -
the chord, originating from the internal embryonic leaf - the endoderm. The chord is a
characteristic feature of the lower representative of the chordate type, the lancelet, in which the
skeleton consists of a spinal cord elongated along the body and the surrounding connective tissue
surrounding it.

In the future, a cartilaginous skeleton appears. Such a cartilaginous skeleton is observed
in lower vertebrates (cyclostomes, selachians, sharks). Aquatic species of animals could manage
a cartilaginous skeleton, since the mechanical load to keep the body in water is incomparably
less than on land. But in the transition from the aquatic environment to the aerial, to the
terrestrial mode of life, only the skeleton of bone helped the animals to lift their body above the
ground and firmly rise to their feet. In more highly organized vertebrates, beginning with teleost
fishes and ending with mammals, the skeleton becomes bone. With the development of the
skeleton of the skeleton, the chord disappears, with the exception of residues - gelatinous nuclei
of intervertebral discs.

Thus, in the evolution of animals, a consistent change in the species of the skeleton
occurs as a phenomenon of adaptation to the environment. This change is also observed in the
process of ontogeny, i.e. in the process of individual development of man. At the first stage of
development, the axial skeleton is represented by the rudiment of a dorsal string surrounded by a
connective tissue. Then the spinal cord is replaced by a part of the cartilaginous elements of the
vertebrae, and only then does the skeleton appear, almost completely displacing the spinal cord.

Further changes in the shape and internal structure of the bones occurred under the
influence of external conditions. The climate, the way of life of the animal, the way of feeding,
the habitat, leave their imprint on the whole organism and on its separate parts. Under the
influence of the above factors, there are changes in the Functions and this creates a contradiction
between the old form and the new functions. The function corrects the form, the form regulates
the functions.

In human embryonic development, bones do not develop from scratch. Bone is usually
created on a site previously occupied by cartilage or connective tissue. In other words, bones are
formed by replacing one tissue with another.

There are three stages of development of bones:

1. Connective tissue

2. Cartilaginous

3. Bony.

The formation of some bones begins in places already occupied by connective tissue.
Such bones are called bones of connective tissue origin or primary bones. These include the
integumentary bones of the skull and collarbone.



Other bones are formed in the places occupied by the cartilage. These bones refer to
bones of cartilaginous origin - to secondary bones.

The earliest stages of embryogenesis are the first to form a webbed skeleton. By the end
of the 4 weeks of the intrauterine period, mesenchymal cells form a dense mass, which is a sign
of the formation of cartilage. Further increase in density leads to the formation of a cartilaginous
skeleton, i.e. the cartilage acquires the shape of a bone.

Beginning with the 8th week of the uterine life, cells appear in the thickness of the
bundles of dense connective tissue of the cartilaginous skeleton, which begin to produce calcium
compounds, they are called osteoblasts. Thus, the cartilaginous skeleton passes into the third
stage - the stage of ossification, and the emerging points of bone formation are called ossification
points.

Flat bones of the facial skull, mostly have membranous origin (primary bones), and long
tubular bones are secondary, i.e. develop from cartilage.

Primary bones develop relatively simply. Approximately in the middle of the model of
the future bone, which initially has the form of a connective tissue membrane, the nucleus / point
/ ossification appears. - Due to the multiplication of bone cells, a bone is formed.

With the development of secondary bones based on the cartilage model, bone can be
formed by replacing the cartilage with bone tissue from the depth of the cartilage (endochondral
ossification) or by forming ossification points on the cartilage surface (perichondral ossification)

Due to the perichondrium bone cells are formed, the bone substance gradually replaces
the cartilage in the diaphysis, and the perichondrium becomes the periosteum - the perichondral,
periosteal ossification. In the epiphyses of tubular bones, the ossification points appear inside the
carriage - the endochondral ossification. For a long time the cartilaginous metaphyseal zone is
preserved. Due to it, the bone grows in length, due to periosteum - in width. With the ossification
of the metaphysis, growth in length stops, the bone acquires a stable size.

With the development of the human skeleton, the order of ossification is functionally
determined and begins with the most loaded central parts of the bones.

From the second month of uterine life, the first points of ossification appear in the
diaphysis and metaphysis of tubular bones bearing the greatest burden. They ossify peri-and
endochondria.

Shortly before birth or in the first years of life, secondary points appear, from which
epiphyses (endochronic) are formed. Additional points of ossification are laid in the appendages
- apophyses.

Long-term growth of the organism and a huge difference between the size and shape of
the embryonic and final bone are such that it is inevitable that it will be restructured during
growth. In the process of restructuring, along with the formation of new osteons, there is a
parallel process of resorption - resorption of old ones, the remains of which can be seen among
the newly formed systems. Resorption is due to osteoclasts. The growth of bone in thickness is
due to the periosteum. Growth in length - due to metaepiphysis cartilage or growth plate.

Thus, ossification and bone growth are carried out due to the vital activity of osteoblasts
and osteoclasts - creation and destruction.

Vertebral column.

The study of the human skeleton begins with the spinal column. The morphological and
functional significance of this organ is very great. It is the most important sign of vertebrate
animals. It connects parts and organs of a complexly built vertebrate body; it serves as a reliable
protection and support for the central nervous system, or at least for the spinal cord and nerves
emerging from it. Supporting his upper end with his head, the spine also transfers the weight of
the body to the lower extremity belt. From the position and shape of the spine depends the very
possibility of erectile dysfunction. These are the main functions performed by this body.



No less attention deserves its morphological significance. With particular clarity, the
metamerism and segmentation of the body of vertebrates were imprinted on it - that primary sign
of their structure, which connects them with the most ancient invertebrates. On the long path of
development from lower fish to human, the spine retained its segmented structure - this feature
of the deepest antiquity and consists of separate segments - vertebrae.

Accordingly, the 3 main functions of the spine / support, protection, movement), each
vertebra has a body, arch, processes. In different departments from the spine, parts of the
vertebrae have different sizes and shapes; specific features. Because of this, the vertebrae are
divided into cervical, thoracic, lumbar, sacral, coccygeal.

Development of the spine.

The mesodermal rudiments are loosened from the primary intestinal endoderm and form a
pair of metamerically located sacs, which, growing, are divided into two sections: 1) the dorsal,
lying on the sides of the chord and neural tube, they form the primary segments of the body - the
somite; 2) abdominal parts lying on the sides of the intestine - splanchnotomes, forming pair
pouches - containing the cavity.

Somites, in turn, are divided into a sclerotome, giving rise to the skeleton and myotome,
which gives rise to the musculature.

Thus, vertebrae develop from primary segments - mesoderm somites, located along the
sides of the neural tube. Cells of sclerotomes migrate from both sides to the middle line and
accumulate around the chord. These are the beginnings of the vertebra. They represent the
membranous stage of development of the vertebrae. Then the vertebrae are replaced with a
cartilaginous tissue.

Cartilage bodies of the vertebrae gradually grow over the chord, squeeze it and it
gradually disappears, remaining between the vertebrae or inside the vertebral bodies.

Vertebrae refer to secondary bones, i.e. to the bones that develop through the cartilage.

In the thickness of the cartilaginous model of the future vertebrae, there are usually three
main nuclei of ossification: one in the center and two lateral.

In the process of reproduction of bone cells and growth due to the central nucleus, a body
is formed, and two lateral points form an arc, transverse processes and half of its spinous side.

Knowing these features of the ossification of the vertebra makes clear the origin of some
anomalies in the development of the spine, leading to severe disturbances in its statics and
dynamics, and arising as a result of non-dissolution of certain ossification points between
themselves. All the variants of not merging the points of ossification are called spina bifida. The
gaps between each two neighboring points of ossification point to the places of possible
congenital vertebra clefts remaining in the case of non-dissolution of the bone nuclei.

Of greatest practical interest is the spina bifida of the lumbar and upper sacral vertebrae.
At the age of 8-10 years, it occurs in all children and is a noschalny manifestation of age-related
variability. In 25% it remains for life and is treated often as a pathological phenomenon.
However, as shown by the X-ray study of a large number of healthy people, it is not
accompanied by any functional disorders and is a physiologically conditioned version of the
norm.

Different degrees of spina bifida sacral vertebrae are encountered so often (according to
A.D.Speransky - 60%), which can no longer be qualified as an anomaly. According to the
frequency of the presence of such an anomaly should be regarded as the norm, but what was
previously considered the norm-a deviation from the usually encountered device of the sacrum.

Non-closure of the sacrum of the sacral vertebrae occurs only in humans. This anomaly
was not observed in anthropoid apes and in the skeletons of prehistoric people.

According to Speransky, the underdevelopment of the posterior wall of the sacral canal
arose in the course of evolution in connection with the transition of a person to a vertical
appearance during standing and walking. As one of their mechanical factors in this process, they



indicate, as it were, the breaking action on the sacrum of the ligaments and muscles of the pelvis
and hip, which is especially significant when standing and walking.

Split arches, spinous processes of the vertebrae on the right and left occasionally occur in
the thoracic and lumbar spine. The nuclei of ossification in the arch of the vertebra merge in the
Ist year of life. On the 3rd water life —ni arcs grow to the bodies of the vertebrae,

Evolution of the spine was mainly along the way of differentiation of its departments in
connection with the transition to the terrestrial lifestyle and the movement of the body along the
ground, with the help of the limbs.

In fish, all the vertebrae are almost identical, distinguish between the body and tail
sections in the spine.

There are no necks in the fish, cervical vertebrae bear ribs. The immobile head directly
passes into the trunk and the anterior end of the body retains a stable streamline shape, very
beneficial for movement in water.

With the transition to land, beginning with amphibians, the neck acquires the ability to
move (lowering, lifting, and keeping the head at the right height, moving to the side), so that the
cervical ribs are lost, being preserved only as the rib part of the transverse processes. Thus, the
cervical spine is formed.

The presence of cervical ribs in the ancestors of mammals (including human pre-
humans), in addition to paleontological and comparative-anatomical data (cervical ribs of
reptiles) is confirmed by the fact that the 7th cervical vertebra in a person in 2% of cases carries
an articulating it is an edge (on one, less often on both sides). In other cases, this rib even reaches
its sternum with its front end. The existence of articulating ribs is also recorded on other human
vertebral vertebrae. These anomalies can be considered atavistic. The embryo normally lays a
free 7th cervical rib, but does not develop, retaining a rudimentary character.

Preservation of the developed ribs caused the allocation of the rib cage to the spinal
column (called thoracic), as the ribs remained only in this department, and in the rest they turned
into rudimentary formations included in the transverse processes of the vertebrae. The
development of the lungs, as well as limbs, contributed to the allocation of the thoracic section.

In connection with the development of hind limbs in tetrapod vertebrates there was a
fusion of the pelvic girdle with an axial skeleton. This belt, growing at the ancient terrestrial
vertebrates in the dorsal direction, met with the ends of the ribs (they were short in this area),
with which its articulation occurred. Initially, the belt was articulated with only one vertebra,
which, under heavy load, increased in size and became sacral (the beginning of the extraction of
the sacral section).

Later, the pelvic girdle became articulated with two or more vertebrae, which merged into
one sacral bone. This led to the strengthening of the spine and the allocation of its lumbar and
sacral parts. The crucifixion occurred in 2 classes of vertebrates: in birds and mammals, and only
in those of them, in which the body rests entirely only on the hind limbs.

The coccygeal department of the human spine is especially interesting in connection with
the question of the existence of the outer tail of our ancestors. Closer relatives of man from the
animal world - anthropoid apes - are devoid of the outer tail. Reduction of this organ has come in
some of them (orangutan) even further than in humans, and the number of coccygeal vertebrae
has decreased to 3. There are a number of facts pointing to the presence of the outer tail of the
human ancestors. In the human embryo on the second month of the uterine life, there is a freely
protruding appendage at the posterior end of the body, it is indisputably similar to the tail of the
embryo of a mammal of an animal. In the further development of the embryo, the tail ceases to
grow, becomes blunted at the end and, as it were, absorbed by the growing neighboring parts of
the trunk.

However, such a normal course of development is sometimes disturbed and a peculiar
appendage is preserved even after birth. Several cases are described in the literature. Sometimes



the outer caudal appendage contained solid skeletal parts - the extension of the spine. But more
often it was soft to the touch. In one infants, when he was angry and crying, the tail rhythmically
swung from side to side (Gremyatsky).

In the area of the buds of the caudal vertebrae - the tailbone of a human, a peculiar
relationship is observed. The number of segments initially appearing here in a person is not less
than 8. On the second month, some of them are resorbed. The remaining ossification occurs
incomplete and with a great bump.

These features have caused the division of the spine of a person into fully defined
departments, each of which is characterized by specific features of the vertebrae.

The number of vertebrae in a series of mammals sharply fluctuates, reflecting the general
line of evolution - a decrease in their number in the direction from the lower to the higher and the
human.

The number of cervical vertebrae in almost all mammals is 7, regardless of the length of
the neck (for example, in a mouse, mole, giraffe).

In the thoracic region, the number of vertebrae varies from 9 to 24, correspondingly the
number of surviving ribs. In humans, the number of thoracic vertebrae is 12, but it can vary
between 11-13.

The number of lumbar vertebrae also varies greatly in animals -2-9, in humans 4-6. Most
often there are 5. This depends on the degree of adhesion to the sacrum; if the VV-lumbar vertebra
grows with the sacral and descends to it - (sacralization), then the lumbar vertebrae will remain
4. If the | sacral vertebra does not integrate with the sacrum, it will be similar to the lumbar
vertebra - lumbarization, then the lumbar vertebrae will be used. Thus, the number of pre-
vertebra vertebrae in a person is 24, but it can increase to 25 and decrease to 23.

This number of pre-vertebral vertebrae clearly reflects a progressive decrease in their
number in the course of evolution and ranges from 28-25 in monkeys to 24 in humans.

Also, the sacrum is famous for a different number of vertebrae spliced together, and from
monkeys, towards the person, is observed by an increase in the number of sacral vertebrae with
which the pelvic girdle articulates.

In lemurs it is articulated with 2 sacral vertebrae, in American monkeys - from Z, in
gibbons that can walk on 2 legs - from 5. In humans, in connection with its straight leg, the
sacrum reaches its highest development.

The tail section of the spine varies greatly depending on the length of the tail - from 3 to
46 vertebrae (in mammals). In humans, the coccegea consists of 4 vertebrae, and fluctuations
from 1 to 5 are possible.

As a result, the total number of vertebrae varies between 30-35, most often 33 (7 + 12 + 5
+5+4).

The spine of a person is not straightforward. It has bends that give it, when viewed from
the side, some resemblance to the letter S.

In the cervical part, the convexity of the spine is directed forward, in the thoracic - back,
in the lumbar - again forward and in the sacral - again back. Consequently, in those departments
where the ribs or pelvic bones are attached to the spine, there is a bulge back, which increases the
capacity of the corresponding cavities - the thoracic and pelvic. The forward convexities of the
spine are called lordosis, reversed backwards by kyphosis.

Thanks to these bends, the human spine represents a springing device, which is extremely
important mechanically. The blows and jerks transmitted to the spine during walking, jumping
and falling, are weakened and damped in its springing mechanism and either do not reach the
skull at all or reach it in a very weakened state.

The sharply expressed curvatures of the spine constitute a specific feature of man and
arose in connection with the vertical position of the body. In typical mammals running along the
ground, the main part of the spine has the appearance of a slightly curved arch, thrown from the



forelimbs to the rear. The whole weight of the body is suspended to this arch, leaning on
columns of the skeleton of the fore and hind limbs.

In the human embryo and fetus, the spine has the shape of a simple arc, directed by dorsal
convexity. By the time of birth, he straightens; the curvatures that are characteristic of a person
develop gradually: thus, in connection with the attempts of the child to hold the head, cervical
lordosis arises, while trying to sit - thoracic kyphosis, and when the child begins to hold on the
legs - lumbar lordosis.

The appearance of 2 lordosis causes the development of 2 kyphoses (thoracic and sacral,
coccygeal), which is associated with maintaining equability in the vertical position of the body,
distinguishing a person from an animal.

Curvatures of the spine significantly increase its resistance, because according to the laws
of mechanics, the curved post has more resistance than the straight.

Initially, the spine with its bends is held by the active force of the muscles, and then, as
the ligament apparatus develops, the bends are fixed by the elastic forces of the spine itself,
which keep the formed bends in the adult even when the spine is removed from the body.

Curved in this way, the spine, thanks to its elasticity, withstands the load of the heaviness
of the head, upper limbs and trunk with a springy counteraction. With increasing load, the bends
of the spine are strengthened, under reverse conditions they become smaller.

The bends of the spine soften the tremors and shaking along the spine, which occur when
jumping and even when walking; the force of the push goes to the strengthening of the curvature
of the bends, not fully reaching the skull and the brain in it.

In addition to bends in the sagittal plane, bends of the spine to the right, and rarely to the
left, so-called scoliosis, are observed. In this case, the right side of the shoulder girdle occupies a
higher position, and the right hand is longer than the left one.

Scoliosis is associated with improper planting, for example, on a school bench - school
scoliosis. To prevent scoliosis, rational gymnastics is needed.

In old age, the spine loses its bends due to a decrease in the intervertebral cartilage and
vertebrae themselves.

Due to the loss of elasticity, the spine bends anteriorly, ob—ding one large thoracic bend -
the old hump, with the length of the spinal column greatly reduced. The difference compared to
the previous length can reach 5-6 cm.

To the skeleton of the trunk is the thorax. The thorax protects the lungs and the heart, as
the spinal column protects the spinal cord. It also protects part of the digestive canal. The real
thorax appeared only in terrestrial vertebrates, namely in reptiles.

The human thorax has specific features. Its shape is often compared with a barrel. In the
upper part it opens with an entrance, and in the lower part - with a wider outlet. The entrance is
limited to 1 thoracic vertebra, the first pair of ribs and the upper edge of the sternum. Through
this narrow ring pass: esophagus, respiratory gordo, large blood vessels, nerves, muscles; The
lower orifice of the thorax is limited by the last thoracic vertebra, lower ribs, costal cartilages,
the lower edge of the sternum, this opening in mammals is closed by a flagellate barrier that
looks like a dome.

The spine extends deeply into the cavity of the thorax, dividing it into the right and left
halves, in which the lungs are placed.

On the cross-section, the chest of the human embryo has a different shape, whose adult
has.

In the embryo, the cell is compressed laterally, its anterior-posterior (dorsoventral)
diameter is greater than the transverse diameter, in the adult it is vice versa.

The first type of thorax should be considered primitive; we find it in the greater part of
mammals and it is adapted to the four-footed grooming, in which the weight of the thoracic
organs presses on the sternum.



In an adult, the thorax is adapted to other conditions of equilibrium in a direction parallel
to the sternum, and not perpendicular to it. This form of the thorax gradually acquires the higher
primates in connection with their half-straightened body of the body as it moves along the
ground.

Person-specific form of the chest can be somewhat modified under the influence of
physical exercises: it can become wider and more extensive.

On the other hand, such influences as constant lacing or diseases - rickets, can change the
chest to the worst.

The shape and size of the chest are also subject to significant individual variations due to
the degree of development of the muscles and lungs, which in turn is related to the lifestyle and
profession of the given person.

Usually distinguish 3 forms of the chest: flat, cylindrical and conical.

In people with well-developed muscles and lungs, the thorax becomes broad, but short,
acquires a conical shape. Such a breast cage is as if in a state of inspiration - inspiratory.

In people with poorly developed musculature and lungs, the thorax becomes narrow and
long, acquires a flat shape (flattened in the antero-posterior diameter), is as if in a state of
exhalation - the expiratory chest.

Cylindrical foil is intermediate.

When rickets - the chest of children has the shape of a chicken breast, - with a keel.

The trumpeters and glass blowers are wide and convex. In shoemakers - who use their
breasts as a support for the heel when the nails are nailed to the sole, a depression appears on the
front wall of the chest, it becomes hollow: the funnel-shaped chest of shoemakers.

The ribs form the main part of the chest. At different chest levels, the rheoras are not the
same, differing in size, position, and form. The longest ribs, like hoops encompassing the chest,
are in the middle of the thorax. To the upper and lower divisions, the ribs gradually decrease.
The number of ribs is equal to the number of thoracic vertebrae.

The embryo contains as many pairs of ribs as there are vertebrae, but later the cervical,
lumbar and caudal fins are reduced.

A typical human rib represents a bone arch that at one end passes into the cartilage, the
other end attached to the vertebra. The rib has a body, a head, a tubercle, etc. The anterior end of
the rib by the cartilage is connected to the sternum. Cartilages of 8-9-10 pairs of ribs fuse with
the cartilages of overlying ribs.

Thus, the ribs are different and true, the last two ribs show signs of underdevelopment,
especially the 12th, they do not reach the sternum and are deprived of cartilage at the end. The
last ribs are called fluctuantes.

The presence of 13 ribs in a man on at least one side was found in men in 6%, in women -
in 2%.

As a rule, the human embryo is laid 13th rib, but then it is reduced and 13 thoracic
vertebra acquires all the signs of lumbar. Cervical ribs are also described.

The thorax in front is closed with an elongated flat bone - chest, as peculiar in man as the
whole thorax. The sternum lies against the spine, two clavicles and 7 pairs of ribs are attached to
it. The sternum is divided into 3 parts - the body, the handle, the sword-like process.

The strongest part of the sternum - the handle - serves as a support not only for the upper
ribs, but also for the clavicles.

There is a difference between the male and female breastbone, associated with the
difference in the shape of the chest. The male sternum is absolutely and relatively longer than the
female (difference is about 20 mm).

Sternum is first formed in terrestrial vertebrates - in reptiles. In mammals, its
development is closely related to the development of ribs.



Ribs develop first in the form of segmented mesenchymal, connective tissue bands -
membranous stage. Gradually ventral, i.e. the front ends of the right, as well as the left ribs, grow
together, turning into two sternal bands. Then the sternal bands grow together from top to bottom
and turn into an unpaired formation - a webbed sternum. Then the ribs and sternum turn into
cartilaginous formations.

The main nucleus in the body of the rib appears at the end of the second month of
intrauterine development. The nuclei in the head and tubercles appear during the onset of sexual
maturity. The fusion of all nuclei occurs after 25 years.

The sternum arm usually has 1 core of ossification. In the body of the sternum there are
from 4 to 14 nuclei of ossification, the fusion of which occurs on the 4-6 month of intrauterine
life. The xiphoid process ossifies from the first nucleus in the 6-20 year of life and by this time is
fused with the sternum.

With development, the most important anomalies in the sternum are closely related:

1) an opening of various flax and shape, occurring in a quantity different in its body and
the xiphoid process.

2) the division of the xiphoid process on a different length into 2 plates.

Separation and the opening of the xiphoid process can easily be explained by varying
degrees of delay in the fusion of the two striae of the breast bone during the embryonic period of
its formation.

Summing up, it is necessary to emphasize that the skeleton of the trunk of a man has the
following characteristics characteristic of him, conditioned by the vertical position and
development of the upper limb as an organ of labor.

1) vertically placed vertebral column with bends;

2) gradual increase in vertebral bodies from top to bottom, where they merge into a single
bone in the region of connection with the lower limb through the pelvic girdle - a sacrum
consisting of 5 vertebrae;

3) a broad and flat chest with a predominant transverse size and the smallest
anteroposterior.

Equipments of the lesson: posters, models, slides

References:
1. Inderbir Singh. Textbook of anatomy. 2016

2. Netter's Clinical Anatomy, John T. Hansen, PhD, USA 2019

3. Dr. BD. Chaurasia. Human anatomy. 2019

4. Richard L.Drake, A.Wayne Vogl, Adam W.M.Mitchell, Richard M.Tibbits, Paul
E.Richardson. Gray's atlas of anatomy. Second edition. 2015.

5. Anne M. Gilroy, Brian R. MacPherson, Lawrence M. Ross, Michael Schuenke, Erik
Schulte, Udo Schumache. Atlas of anatomy. 2009.

6. Richard S.Snell. Clinical anatomy by regions. Ninth edition. 2012.

7. Carmine D.Clemente. A regional artlas of human body. Sixth edition. 2011. Chapter 1.
P.1-138

8. Michael Schuenke, Erik Schulte, Udo Schumacher. Atlas of Anatomy. Head and
Neuroanatomy. 2010

Lecture Ne 2. Functional anatomy of the bones of the upper, lower extremities and pelvis.

Model of teaching technology



Class time - 2 hours

Number of students: 36-48

Form of lesson

Introduction, visual lecture

The plan of the lecture

1. Functional anatomy of the bones of the
upper extremities belt and free upper limb. The
role of labor in the formation of the upper limb
in humans.

2. Functional anatomy of the pelvic bones and
free lower limb. Sexual differences in the
structure of the pelvis.

3. Phylogeny of limb bones.

4. The main stages of ontogeny of the skeleton
of extremities. Age changes in limb bones.

5. Anomalies of development of limb bones.

The purpose of the lesson: To familiarize students with the features of the development, structure
and function of the skeleton of the limbs. All this information is necessary for further study of
histology, physiology, pathological anatomy, surgery, orthopedics and traumatology.

Method and technique of teaching

Visual lecture, blitz-inquiry, presentation,
cluster, "yes-no" technique

Form of training

Collective, group

Means of education

Textbook, lecture material, projector, graphic
organizers

Teaching conditions

Technically equipped audience

Monitoring and control

1. Features of the structure of the skeleton of
the upper limb

2. Peculiarities of the structure of the pelvic
bones and lower limb

3. Features of the structure of the human hand.
4. Sexual differences in the structure of the
pelvis.

5. The role of labor in the formation of the
human hand.

6. The main stages of phylogenesis of the
skeleton of the limbs.

7. Development of limb bones in ontogenesis.
8. Structure of the skeleton of the brush.

9. Structure of the skeleton of the foot.

10. Ontogeny and phylogeny of the skeleton of
extremities.

Technological map of the lecture lesson

Stages, time Teacher Students
Preparatory stage Verification of student Preparation of training tools.
(5minutes) progress Listen, write

Stage 1
Introduction
(15 minutes)

1.1. Introduces the topic of the
lecture, its purpose and
expected results.

2 stage
Main part

2.1. In order to attract
students' attention and check

2.1. Listen. They think.
Answer and listen to the right




(50 minutes)

the level of their knowledge,
guestion answer.

-What bones are related to the
bones of the limbs?

- Sexual differences in the
structure of the pelvis in men

answers
2.2. Discuss the essence of
schemes, graphs, slides. Ask
questions, write the highlights
of the lecture

2.3. Remember, write, try to

and women.

2.2. Using visual materials,
continues the presentation of
the lecture material
2.3.-Features of the structure
of the skeleton of the upper
limb

Features of the structure of the
pelvic bones and lower limb
Sexual differences in the
structure of the pelvis.
-Strengthen the skeleton of the
brush.

-Stroke of skeleton of foot.
2.4. Draws the attention of
students to the basic concepts
of the lecture and asks them to
write down

answer questions
2.4.\Write, give examples

Stage 3 3.1. Draws conclusions and 3.1. Listen, concretize.
Final draws students' attention to the
(5 min.) main points.

Encourages actively

participating students
4 stage 4.1. Task of independent 4. Write down the task
Tasks of independent work work: make a cluster for the
(5 minutes) word "bone"

Theoretical part of the lecture:

The movement of most of the vertebrates is primarily due to the limbs that reach full
development in terrestrial forms that lift their body above the ground.

The prototype of the limbs of vertebrates are the paired fins of fish that develop from the
lateral cutaneous folds. Fins are equipped with a muscle and a cartilaginous skeleton, and are a
flexible arm necessary for movement in a liquid medium.

In connection with the changed conditions of existence for terrestrial, the fin turns into a
five-fingered limb.

The skeleton of the limbs of vertebrates, standing at the level of development above the
fish, represents a remarkable unity in its composition and in the order of placement of bone
elements.

At the base of the limb lies a group of 3 fan-divergent bones that make up the limb of the
limbs. The belt serves as a mediator, the connection between the limb and the vertebral column.

The humeral girdle usually does not articulate directly with the vertebrae. It is attached to
the thorax with the help of ligaments and muscles and articulates with the breastbone. The
shoulder belt consists of a scapula, clavicle and coracoid, which in amphibians, reptiles and birds
is an independent bone adjacent to the sternum. In viviparous mammals, the coracoid is reduced




and grows to the scapula, turning into its beak-shaped process. Clavicles are developed in those
mammals whose limbs can produce movement in all directions (rodents, bats, monkeys,
humans). In forms with limbs doing monotonous motion in the same plane when running,
swimming, etc. (ungulate, predatory, cetaceans), the collarbone is completely reduced.

The shoulder belt is very mobile. The pelvic girdle, on the other hand, is firmly attached
to one or more vertebrae that have become part of the sacrum. Thus, the pelvic girdle, mainly
supporting the weight of the body, provides less mobility to the hind limbs. It consists of an anus,
pubic and ischium bones.

In mammals, these three parts of the pelvic bone grow into one unnamed bone. On the
joint site of these bones, an articular fossa is placed for articulation with the thigh.

Both pelvic bones on the ventral side are connected with each other by symphysis, a
fusion in which only the bony bone participates. As a result, you get together with the sacrum an
immobile bone ring-the pelvis, which serves as a support for the hindlimb. The supporting role
of the pelvis is especially evident in man in connection with the vertical position of his body.
Because of this, the pelvis bears the entire weight of the upper body, transferring it to vertically
standing lower limbs. It is necessary to note the sex differences of the pelvis. In women, in
connection with the need to bear the fetus and give birth to the pelvis as a whole is wider and
shorter, the sacrum is wide and straight, and the wings of the ileal bones are almost horizontal. In
men, the pelvis is generally narrow and high. The angle between the lower branches of the pubic
bones in women is obtuse, and in men - less than 90 degrees.

The skeleton of free extremities in fish is represented by a series of articulate rays in the
fin, usually connected with larger plates at its base,

The skeleton of the extremities of terrestrial animals due to the transition to another mode
of life strongly changes, although the radiant structure remains in them, reducing to 5 rays.

The skeleton of free front and hind limbs has the same type of device for all terrestrial
vertebrates, from amphibians to humans.

Each limb consists of 3 parts or links that follow one another. The first link is the
shoulder of the forelegs, the hip of the hind legs, the second link: the forearms in the anterior, the
shin in the posterior ones, the third in the forelegs in the rear, forming 5 rays in the distal
sections, the free parts of which are called fingers. This type of structure of extremities in a series
of terrestrial vertebrates undergoes various modifications in connection with the conditions of
their life. These modifications are manifested in the fusion of individual elements among
themselves or in their reduction (wings of birds, reduction of fingers in ungulates, etc.)

The setting of the limbs also varies from the lowest terrestrial species to the higher ones.
In amphibians and reptiles, the shoulder and thigh are located under a direct angle to the lateral
surface of the body. The ulnar and knee joints form an angle open medially. The movements in
these joints occur along an axis parallel to the vertebral column (crawling, jJumping).

The higher forms are reinstalled. The extremities are located in the sagittal plane with
respect to the body, the shoulder turning back and the hip forward, whereupon the elbow joint is
directed forward with the flexion joint, and the knee joint is turned back.

The axes of movement in the joints are located transversely, which is most suitable for
translational movements.

In order for the front limb brush to lean on the soil, a cross-pronation occurs. As a result
of all these movements, the animal rises above the ground, becomes 4 feet and can use it when
walking and running. When walking, some animals rely on the entire lower surface — foot
walking, while others - running fast, rely on fingers, fingers. Climbing mammals develop a
grasping cohesion, characterized by the opposition of the thumb to all others, for example - all
four limbs in monkeys.

In humans, the anatomical and functional features of the limbs were formed under the
influence of straightness and labor.



The forelimbs, which have become the upper, because of its vertical position, have lost
the locomotor function. Thanks to the labor activity that singled out man from the environment
of animals, they turned into a kind of grasping body, adapted to the fulfillment of the various and
subtle movements needed during the work. The hand has become an organ of labor.
Accordingly, the bones of the hand became thinner and lighter, and are very tightly
interconnected.

Pronation and supination are especially developed. Freedom of movement of the upper
limb is also due to the presence of the clavicle, which deletes the cohesion from the trunk, giving
it greater freedom of movement.

Man also has a twisting (torsion) of the shoulder, associated with the vertical position of
the body. The thorax is compressed from the front to the back. The scapula is adjacent to it from
behind, its articular surface is directed laterally. Depending on this, the articular surface of the
head of the shoulder, articulating with the scapula, turns 90% inward relative to the distal
epiphysis of the shoulder. Torsion develops gradually in the course of ontogenesis.

Particularly adapts to the work of the brush. The wristbones become small, the fingers, on
the contrary, are lengthened, becoming very mobile. The thumb is off to the side, it can be
contrasted with the rest (this can not be done by monkeys). A person's brush is able to grasp an
object, grab it, which is very important when working.

All these features of the structure of the upper limb of man arose as a result of improving
the hand in the process of labor activity. Therefore, Engels said, "the hand is the organ of labor
and at the same time its product.” The hand is still an organ of touch (for the blind) and an organ
of expressive movements.

According to the literary data, under the influence of functional (working or sports / load,
the bone system is restructured, which is a consequence of the favorable effects of physical labor
and sport.

As a result of working hypertrophy, the compact substance of the metacarpal bones and
phalanges of the hand grow to a different degree in representatives of different sports. The
greatest thickness of a compact substance in heavy-athletes, the brush of which withstands the
force load (R.l.Khudaiberdyev, N.L.Voznesenskaya).

The lower limbs of a person serve only to move the body in space, the entire weight of
the body rests on them, therefore the bones of the lower limb are thicker, more massive and the
mobility between them is much less than that of the upper limb. The difference between the
upper and lower limbs especially affects the brush and foot.

The foot, as the ultimate support of the body, has lost the properties of the grasping leg of
the monkeys, so that the fingers, which do not play any part in the support, are greatly shortened.
The thumb stands in line with the other fingers and does not have the same mobility as on the
arm.

The human foot, compared with the feet of other primates, experienced a one-sided
specialization, turning into a walking and supporting apparate. Only in an insignificant degree
has it retained its former grasping ability, which, perhaps, is considerably developed and
perfected by long exercises. Known are the armless artists who painted complex pictures with
their feet. In Moscow there is a skilled embroiderer, armless from birth, performing embroidery
with her toes.

The main differences between the human foot and the foot of the higher monkeys lies in
the development of the thumb in length and thickness, in the loss of ability to oppose other
fingers, in decreasing the length of the remaining fingers, in strengthening and enlarging the
proximal part of the foot and in the development of its arch.

The human foot performs two main functions: it supports the body when standing - a
static function and helps its movement - a dynamic function.

Accordingly, two parts are distinguished in the foot:



1) the lateral half represented by the calcaneal, cuboid and bones of the IV and V rays;

2) the medial half, composed of the heel and all the other bones of the foot.

The lateral part - the arch is less curved, flattened and gives a solid imprint to the living
one, because represents a large supporting surface This is the pedestal of our body.

The medial half is curved arcuate, raised above the ground and can be compared with a
lever or spring, it is flexible and flexible.

When examining the skeleton of the foot from the medial side, an arch is located in the
position of the bones, the apex of which is formed by the talus bone, one part of the arch is
formed by the heel bone, the other by the scaphoid, wedge-shaped and metatarsal. The support of
the arc in 2 places: the hill of the calcaneus and the head of metatarsal bones. The arc is
compared with an arch or vault.

Distinguish: high, normal, low and low (flat) height of the arch of the foot. The height of
the arch of the foot depends on age, profession and physical activity. According to the literature,
flat feet in children from 8 to 18 years old occurs from 44.6% in girls), up to 55.6% in boys
(Bekhterev). A large percentage of flatfoot to 19 years, the authors explain the physiological
flattening of the foot, associated with the formation of the feet.

A study of the height of the arch of the foot in the age plan showed that children from 1
to 3 years old experience a sharp decrease in the arch of the foot. From 7 to 9 years, the increase
in the height of the arch somewhat slows down, and then from 9 to 17 years, it gradually
increases.

G 17 to 25 years flat feet is rare - in 1,2%. Beginning with 50 years, there is a gradual
decrease in the arch of the foot (R.I.Khudaiberdyev, Abidov, Ushakov, etc.).

Among the abnormalities of limb development, the first thing to note is the change in the
number of fingers or their fusion. The fistula of the fingers is called syndactyly. There is not so
rare and polydactyly - an increase in the number of fingers (usually up to 6). It is possible and
such a serious ugliness, as the absence of one or more limbs, associated with violation of the
bookmark of the limbs.

Violation of the development of limb bones is possible after birth. The most typical
example is rickets, in which the process of normal ossification is disturbed and this leads to
deformation of bones (“rachitic tibia").

Equipments of the lesson: posters, models, slides

References:
1. Inderbir Singh. Textbook of anatomy. 2016

2. Netter's Clinical Anatomy, John T. Hansen, PhD, USA 2019

3. Dr. BD. Chaurasia. Human anatomy. 2019

4. Richard L.Drake, A.Wayne Vogl, Adam W.M.Mitchell, Richard M.Tibbits, Paul
E.Richardson. Gray's atlas of anatomy. Second edition. 2015.

5. Anne M. Gilroy, Brian R. MacPherson, Lawrence M. Ross, Michael Schuenke, Erik
Schulte, Udo Schumache. Atlas of anatomy. 2009.

6. Richard S.Snell. Clinical anatomy by regions. Ninth edition. 2012.

7. Carmine D.Clemente. A regional artlas of human body. Sixth edition. 2011. Chapter 1.
P.1-138

8. Michael Schuenke, Erik Schulte, Udo Schumacher. Atlas of Anatomy. Head and
Neuroanatomy. 2010

Lecture Ne 3. Development of skull bones and their structure. Structure of the bones of the
cerebral part of the skull.



Model of teaching technology

Class time - 2 hours

Number of students: 36-48

Form of lesson

Introduction, visual lecture

The plan of the lecture

1. The value of the skull, the number of bones
forming it.

2. Division of the skull on the brain and facial.
3. Development of the skull. Primary and
secondary bones.

4. Development of the cerebral skull:
development of the bones of the skull roof and
the skull base bones.

5. Vertebral theory of the development of the
skull.

6. Structure of the bones of the skull.

7. Pneumatic bones. Sinus.

8. Osteoporaotic, osteosclerotic bones.

9. The shape of the skull

10. Periods of growth and changes in the shape
of the skull

11. Skull capacity

12. Pathological forms of the skull

The purpose of the lesson: On the basis of general information on the structure of the bones of
the skeleton to acquaint students with the features of development, the structure of the bones of
the brain cranium, their age characteristics, sex differences.

Method and technique of teaching

Visual lecture, blitz-inquiry, presentation,
cluster, "yes-no" technique

Form of training

Collective, group

Means of education

Textbook, lecture material, projector, graphic
organizers

Teaching conditions

Technically equipped audience

Monitoring and control

1. List the bones of the brain area of the skull.
2. Development of the skull. Primary and
secondary bones.

3. Development of the roof and the base of the
cerebral cranium.

4. Structure of the bones of the skull

5. Pneumatic bones of the skull

6. The paranasal sinuses, their significance.

7. What are the shapes of the skull?

8. Structure of the bones of the skull

9. Phylogeny of the skull.

10. Ontogenesis of the skull.

Technological map of the lecture lesson

Stages, time Teacher Students
Preparatory stage Verification of student Preparation of training tools.
(5minutes) progress Listen, write




Stage 1
Introduction
(15 minutes)

1.1. Introduces the topic of the
lecture, its purpose and
expected results.

2 stage
Main part
(50 minutes)

2.1. In order to attract
students' attention and check
the level of their knowledge,
question answer.

-What skull bones can you
name?

-What are airborne bones?
2.2. Using visual materials,
continues the presentation of
the lecture material

2.1. Listen. They think.
Answer and listen to the right
answers

2.2. Discuss the essence of
schemes, graphs, slides. Ask
questions, write the highlights
of the lecture

2.3. Remember, write, try to
answer questions

2.4 \Wrrite, give examples

2.3.- List the bones of the
brain area of the skull.
-Development of the roof and
the base of the cerebral skull.
-Strengthening of the bones of
the skull

-Pneumatic bones of the skull
-Paranasal sinuses, their
significance.

-What are the shapes of the
skull?

2.4. Draws the attention of
students to the basic concepts
of the lecture and asks them to
write down

Stage 3 3.1. Draws conclusions and 3.1. Listen, concretize.
Final draws students' attention to the
(5 min.) main points.

Encourages actively

participating students
4 stage 4.1. Task of independent 4. Write down the task
Tasks of independent work work: make a cluster for the
(5 minutes) word "skull"

Theoretical part of the lecture:

The bones of the head together constitute the skull. With the exception of the lower jaw,
the skull bones are firmly connected to each other by seams and form receptacles for a number of
organs.

The skull on the one hand is a receptacle for the brain and some sense organs (the organs
of sight of the booby, olfactory senses), and on the other hand it is the support of the initial parts
of the digestive and respiratory tubes. It is accepted to divide the skull into the cerebral and to the
inner or outer facial. the support of the initial part of the respiratory and digestive systems of
organs and associated formations.

The composition of the cerebral sequence includes;

a) Unpaired: occipital, cuneate, frontal, latticed

b) paired: temporal, parietal.

The visceral skull consists of:

a) Unpaired: vomer, lower jaw, latticed, sublingual,




b) paired; upper jaw, lower nasal concha, palatine, malar, nasal, tear

Despite the close anatomical connection of the cerebral skull with the facial, they have
different origins.

For a correct understanding of the complex structure of an adult skull, it is necessary to
become acquainted, at least in general terms, with its development.

The cerebral skull, which is a continuation of the spine, develops from the sclerotomes of
the head somites of the pair segmental mesoderm sacks, the middle germinal leaf.

At the person around the chord, 34 pairs of somites are laid. The mesenchyme of the
occipital sclerotomes surrounds the developing brain and sense organs, forms first the
membranous and then cartilaginous capsule of the original skull, which, unlike the spine,
remains unsegmented.

The development of cartilage comes from the base of the brain, where all vertebrates are
laid 2 cartilages on each side of the chord that penetrates the skull to the place where the cerebral
appendage of the pituitary gland is located. A pair of cartilages is formed in front of the pituitary
gland

Subsequently, all these cartilages coalesce with each other into a single plate, in which a
hole remains for a long time to pass the anterior part of the pituitary gland.

These cartilages of the beginning are in connection with the paired cartilaginous nasal
capsule lying in front of the olfactory organ. On the sides, parachhords fuse with cartilaginous
auditory capsules formed around the rudiments of the organ of hearing. Between the nasal and
auditory capsules is located about each side of the skull of the indentation for the organ of vision

Thus, with respect to the chord, the cerebral skull can be divided into the chordal and
prechordal parts.

In the chordal part, in the posterior part of the parochondal cartilage, one can sometimes
notice traces resembling the fusion of several vertebrae, while in the prechordal part, even the
slightest traces of segmentation can not be detected, especially since this part is outside the
region of the location of the head somites.

Based on this, the so-called vertebral theory of the skull, formulated by Goethe and
Oaken, is important only for the chordal part of the skull. The "vertebral theory" of the skull,
which was very popular in the first half of the 19th century, was created by the poet Goethe in
1790, when, as the legend says, while in Venice he drew attention to the skull of a ram that fell
under his feet, , resembling vertebrae. Goethe expressed the opinion that the entire skull is a
product of the fusion of a series of altered vertebrae, like a sacrum. To a similar opinion,
independently of him came Oken in Germany, Saint-Hilaire in France and some others. The
enthusiastic supporters of this theory reached such an absurdity that the jaws were equated to the
ribs or limbs, the teeth were considered homologs of bones, the sky aperture, etc. The record was
broken by the German zoologist Carus, who declared that the whole person is only a variant of
the vertebra.

The first major successes of embryology solved this theory. Works in the field of
comparative anatomy of a number of zoologists, among whom the names of Russian researchers
Severtsev, Koltsov and others occupy a prominent place, dealt a mortal blow to this theory.

According to comparative anatomy it was found out that two parts must be distinguished
in the skull: the prevertebral lying in front of the Turkish saddle, which develops independently
of the vertebrae - the prechordal and behind it, the development of which is preceded by the
spinal cord and the spine elements. This is the vertebral or chordal part, which retained certain
traces of segmentation.

Absence of segmentation in the entire brain skull is explained, of course, by its role as a
protective device for the brain, which requires complete immobility in all parts.

The formation of cartilage in mammals and humans captures one base of the primordial
skull, while the cranial lobe remains membranous.



In the skull of the higher vertebrates, the cartilage is finally replaced by bone and exists
only in embryonic life, with the exception of small residues that persist in adults (cartilage of the
nose).

In the final result, the cerebral skull is a mosaic of bones that are joined together
motionless.

Individual bones have several centers of ossification. Bone patches that develop from
individual centers normally coalesce with age, forming a single bone. In the same cases, when
such a fusion does not occur, additional bones of the skull arise. They often correspond to
additional bones (independent bones) of lower animals, for which, in comparison with mammals,
a much larger number of independent bones of the skull is characteristic.

The upper part of the scales of the occipital bone develops as a cover bone and
corresponds to the self-intertemporal bone of some mammals. As a rule, after birth, it merges
with the lower part of the scales into a single formation. But sometimes the confluence does not
occur and the upper part remains independent (the “Inca bone" named after the ancient people of
South America, in which it met in 20% of cases).

Scales of the frontal bone develops from 2 symmetrical points of ossification (metopic
suture).

The bone marrow of mammals is characterized by a reduction in the number of bones,
many of the bones that exist in the lower forms separately exist in more advanced forms as one
bone. Characteristic is also the articulation of the skull with the spine by two condyles, and not
by one, as is the case with reptiles and birds.

Development of the bones of the cerebral skull.

Bones of the cranial vault develop as primary bones. With the development of the brain
around him a variety of layers of mesenchymal cells (the brain develops from primary brain
bubbles), which initially cover the developing brain. Then the mesenchymal cover of the brain
turns into a connective tissue envelope. This embryonic stage of development of the bones of the
cerebral skull is called the stage of the membranous skull. Starting from the end of the second
month, ossification points appear in the bones of the skull roof directly on the basis of
membranous tissue. Thus, the bones of the roof of the cerebral cranium and many of the facial
bones are transferred from the membranous to the bone stage, therefore they belong to the
primary bones. This is evidenced by the preservation of the sites of the membranous skull in
some places of the skull of the newborn in the form of so-called fontanelles.

Bones of the skull base pass through all 3 stages of development: membranous,
cartilaginous, bone. Since the brain and nerves develop before the appearance of the
membranous cartilaginous skull, the holes and channels of it form around them. Therefore, in the
occipital bone, like a hole in the vertebrae, a large occipital foramen is formed, in which the
medulla oblongata, vessels and nerves are located.

In the main, temporal and other bones of the skull, holes for the passage of nerves and
blood vessels are similarly formed. The development of the cartilaginous basis of the secondary
bones of the skull and their ossification occurs according to the type of development of the
vertebrae.

Thus, the skull bones for development can be divided into 3 groups:

I. Bone of the cerebral skull

a) primary: the bones of the cranial vault, parietal, frontal, scales of the occipital bone,
scales and the drum part of the temporal bone;

b) secondary: bones of the base: wedge-shaped (with the exception of the medial plate),
body and lateral parts of the occipital bone, stony and mastoid part of the temporal bone.

I1. Bones that develop in connection with the brain (nasal) capsule:

a) primary - tearful »nasal, opener

b) secondary - latticed and inferior nasal concha.



I11. Bones that develop from the visceral arches:

a) immobile: upper jaw, palatine bone.

b) mobile: lower jaw, hyoid bone and auditory bones

The bones of groups Il and 111 form the facial skull.

It should be noted that the integrity of the bones of the roof of the skull ensures the
integrity of its cavity, where the brain is located. The breach of tightness that occurs in newborns
and young children leads to a pulsation of the brain through a defect in the bone.

Experiments on animals, as well as clinical practice, showed that if the breach of the seals
of the skull is broken, the brain begins to pulsate through the defect of the skull.

Electroencephalographic studies have shown that pulsation of the brain with preservation
of tightness is absent.

A general overview of the skull.

The skull is made up of many bone elements. The number of them in humans is much
less than in lower vertebrates. Some of the bones were lost in the process of evolution, others
merged, forming complex bones of the skull.

The human skull is more spherical in shape, it is especially pronounced in the cerebral
skull. In this regard, the facial section of a person is placed not in front of the brain, but under it.

The spherical shape of the human skull, propped up by the spinal column, is favorable for
the balance of the head, which is very important for the bulky and heavy brain of a person.

The ratio of the cerebral and facial regions is quite typical for man: unlike monkeys, the
human brain clearly predominates over the facial part.

The bones of the human skull represent a peculiar structure. On their saws a thicker outer
and thin inner plate of dense substance is visible, between them is enclosed a spongy substance
containing red bone marrow and numerous blood vessels (especially the veins). The rich blood
content is very characteristic for the skull wall. These veins, through numerous branches,
communicate with both the internal veins and with the veins that are located outside the cranial
roof.

It is assumed that such a mechanism helps to equalize blood pressure inside and outside
the skull. Outgoing veins out through the roof are called venous alumni. Especially significant
are graduates of parietal, occipital, temporal bones.

The inner surface of the bones of the skull is not smooth. It has pits, as if made by the
pressure of the fingers on the pliable walls. Pits and elevations represent to some extent the
imprints of the surface of the brain. In addition, blood vessels can be seen on the inner surface of
the cranial bones, one can judge from them the thickness and character of the branching of the
vessels of the cerebral membrane. In humans, they are more pronounced than in other mammals.

Some bones of the skull are distinguished by the presence of cells filled with air and lined
with a mucous membrane. Such cells are called sinuses. The presence of air in some skull bones
makes it possible to separate them into a special group of air-bearing bones (pneumatic bones).
Pneumatization of the bones causes a reduction in the weight of the skull without much harm to
strength. These cavities are additional to the nasal cavity, for they are all in communication with
it.

Nasal bony sinuses are present in the upper jaws, frontal, basal and latticed bones. At the
time of birth, the nasal sinuses are not yet developed, with the exception of the right and left
maxillary sinuses, which are indicated only in the form of small pits. Developing along with the
skull, the nasal sinuses grow periodically: then more slowly, then more quickly. Noticeably their
growth coincides with eruption and tooth replacement, then with the onset of puberty. The size
of the bony sinuses is individually different, in the so-called osteoporotic turtles, in which the
spongy substance predominates over the compact, the airborne sinuses are relatively large in
osteosclerotic skulls consisting of relatively dense bones, the airway sinuses are less distinct and
less capacitive. Frontal sinuses: the right and left airway cavities of the frontal bone are at the



bottom of each of the halves of the scales of this bone. In a child of one month, the sinuses have
the appearance of pits visible from the mucous membrane of the nasal cavity.

By the end of the first year of life, the bottom of the pits extends to the lower part of the
scales of the frontal bone. By the age of 6 the frontal sinus cavities reach the size of a pea. In the
future, the dimensions of these cavities increase up to 20 years. To old age frontal sinuses
decrease Frontal sinuses lie in the frontal plane. The right sinus is separated from the left by a
thin septum. Often, the septum is diverted to the right or left, on which the different size of the
frontal sinuses depends. Often in the septum there is a hole that communicates the right and left
sinuses with each other. Each of the frontal sinuses opens from below into the corresponding
middle nasal passage.

The sinus of the base bone is located in the body of the underlying bone. A thin vertical
wall divides into the right and left halves. Appears on the 4th month of embryonic development.
By birth has the appearance of a pit, to 5 months of a pea, in adults its value is from pea to
walnut. With age increasing, the sinus is approaching the bottom of the Turkish saddle. The right
and left sinus openings look like a slit, limited to the bottom and medially to the edge of the
Bertine shell, these openings open into the upper nasal passage. In more than the normally
developed sinus of the main bone of its cell, small wings and sometimes the backs of the Turkish
saddle reach. Sometimes they extend into the wall of the canal of the optic nerve.

The sinus of the maxillary bone is a maxillary cavern, the largest of all airway cavities. Its
capacity is from 15 to 40 cm3. and more. It occurs before other airborne sinuses. The newborn
has a small fossa, gradually develops to the period of puberty. Growth is slow, it is in connection
with the development of temporary and permanent teeth. Only after the onset of puberty, the
development of the sinus is accelerated. In old age, depending on the loosening of the bones of
the skull, the volume increases.

The maxillary sinus communicates with the middle nasal passage.

The presence of airborne sinuses not only reduces the weight of the skull, in sinuses the
inhaled air warms, the sinuses play the role of resonator cavities.

Forms of the cerebral skull

The shape and size of the skull are due to the shape and growth of the brain and its
individual parts. The bony skull develops later than the brain; He is his bone case and repeats his
shape with his inner outlines.

Not only internal, but also external factors influence the external surface of the skull
during its formation, therefore the relief of the external surface of the skull differs significantly
from the relief of its inner surface, especially in the front part of it.

In the formation of the external relief of the skull, undoubtedly, the corresponding
muscular traction is of great importance; muscles, strengthened on the skull, with its thrust exert
a simulating effect on it, especially the effect of chewing musculature on the lateral surfaces of
the skull and on the lower jaw.

Many authors, analyzing the question of the origin of different forms of the head,
attached great importance to the position of the fetus in the uterus and the deformation
experienced by the baby's head during childbirth.

However, if we do not take into account pathological cases, the genital deformations
quickly pass and do not matter for the final shape of the skull. Significantly important is the
flattening of the occiput, which occurs in the child as a result of prolonged lying on the back in
the cradle, if it is fixed for a long period of time immovably. This method was widespread
among the peoples of Central Asia and the Caucasus. A particularly striking example of the
influence of mechanical influences on the shape of the skull is the fossil skulls of representatives
of those peoples who had a custom of wearing tight and tight hats from childhood. As a result,
there were high, so-called tower skulls. If, from the first days of life, the children were bandaged
in the frontal plane (in the girth of the chin), a saddle-shaped shape of the skull was obtained.



N.N.Miklouho-Maclay saw in women of New Guinea on the skull a transverse furrow,
formed as a result of the custom from childhood to tie a head with a rope used to wear on the end
of her bag with belongings.

Changes in the shape and associated growth of the skull and its bones are conventionally
divided into 3 periods:

1) from birth to 7 years;

2) from 7 years to puberty,

3) from sexual maturity to 25-26 years,

1. From birth to the end of the first year of life, the skull grows evenly and relatively
quickly. From 1 year to 5 years, usually the flat occipital becomes more prominent, the parietal
region increases, the face grows noticeably in width, the fontanels overgrow

2. The second period is characterized by a slowdown in the growth of the skull as a
whole. There is a noticeable growth of the roof of the skull, especially accelerated at the age of
6-8 and 11-13 years.

3. In the third period of development, the size of the frontal bone increases noticeably.
The brain skull generally broadens and becomes taller. The facial skull becomes longer and
narrower. The sutures of the skull become less pronounced with age, and in old age most of them
are entirely replaced by bone tissue. Earlier, the sagittal seam grows, the coronal suture grows
last. After the overgrowth of the joints, the permanent shape of the skull is established.

Asymmetric forms of the skull are explained by a non-simultaneous partial infection of
its sutures on the right and left. Local infection of the joints causes a local delay and even
complete cessation of the skull growth, while in other parts the skull is still growing. With early
overgrowth of the sagittal seam and growth in the coronary and lambdoid sutures, the skull is
long and narrow, low, the forehead and occiput protrude strongly, the skull has the shape of a
boat.

With premature overgrowth of coronary and lambdoid sutures, the skull grows
intensively in the swept seam width and especially in height, acquiring a tower-like shape.

It has long been proposed to distinguish between long-headed dolichocephalians, short-
headed brachycephalians and middle-mesocephalic forms.

(Index =% ratio of the largest length of the head to its largest width).

Skull capacity increases with age and, moreover, not gradually, but periodically in
accordance with the uneven growth of the brain.

By the end of 3 months of embryonic life, the skull capacity reaches 10 cm3, and by 6
months, the response to 120 cm.cube, and then until birth, on average, increases by 100 cm. The
capacity of the skull of the newborn is 450 ohms3.

In the first year of life, the capacity of the skull increases monthly by 60 cm3, after the
first year of life the capacity of the skull increases significantly more slowly. The increase in the
capacity of the skull ends by 20-24 years of life, reaching usually 1500-1700 cma3.

Of great interest are the pathological cases of extremely small and excessively large
values of the capacity of the skull. Pathological smallness is known as microcephaly. In the
literature, cases of the capacity of the skull in an adult person of 400 cm3 and less are described.
Naturally, microcephaly is associated with mental inferiority. The skull of a microcephalus
usually differs from a small volume with a sloping forehead, strongly developed superciliary
arches, close temporal lines, a flat occiput. According to these signs, many researchers regarded
microcephaly as atavism.

They explained microcephaly with early overgrowth of the sutures (Virchow, 1858), but
more often than not, the skull of microcephaly has open sutures.

Obviously, microcephaly is caused by a pathological process in the brain, a premature
cessation of its growth.



Abnormally large skull sizes are usually associated with hydrocephalus by increasing the
amount of fluid in the ventricles of the brain.

Capacities of the skulls of long-extinct animals and humans are determined in order to
judge the size and weight of their brains.

On this material, some bourgeois scientists craniologists have tried and are trying to
establish a connection between the capacity of the skull and belonging to a particular scattering,
and to bring a correspondence between the capacity of the skull and the cultural level of the
people, i.e. to bring the biological substantiation of class division in capitalist society, the
division of people into so-called higher and higher races (the school of Bushan).

Tideman found that the average capacity of the skull of a Negro and a European is the
same. There is no special evidence for the general position that the very capacity of the skull, as
well as individual features of it, including racial anatomical features, have no influence on the
state of mental abilities and development.

Proceeding from the tendentious idea that the long (dolichocephalic) skulls are the
receptacle of the more developed brain, a number of reactionary scientists in the capitalist
countries began to develop a racist theory about the existence of supposedly "higher" and
"lower" types of skulls that characterize different human races.

Of course, the European skulls turned out to be "supreme”, and the skulls of the colored
peoples are "inferior."”

For example, some considered the skulls of Bushmen and Australians to be primitive, as
they appeared to be skeletons with the skeletons of the Neandertals.

However, as studies of objective scientists have shown, the Australian skulls differed
from the Neanderthal, and the Neanderthal traits themselves, according to M.A.Gremyatsky is
common in all modern races. An interesting example of this is the skull of an American
palaeontologist She, who had a striking resemblance to the Neanderthal skull.

Fascist anthropologists of Hitler's Germany tried to prove that the dolichocephalic shape
of the skulls is part of the Aryan race. And this serves as a biological sign of the superiority of
the Germans over other races, which gives them the right not to conquer other nations and world
domination.

Race is a naturally historical category "It is characterized by a combination of hereditarily
transmitted morphological characters common to a group of people living in a certain territory.
All modern mankind is at the same stage of development, but in different periods of the
existence of mankind there were different races associated with certain areas of settlement of
individual groups. At the same time, the conditions of the material life of society played an
important role. The more and more extensive communication of people leads to their continuous
mixing and blurring of sharp edges between the races. Therefore, there is no scientific data for
dividing races into higher and lower races. Therefore it is impossible racial, i.e. biological signs
to justify the right to political, i.e. social superiority. The same is said about the anatomical facts.
Thus, the elongated form of the skull is also found in modern races.

The presence in all races of long and short skulls, and sometimes also of Neanderthal
features, does not indicate differences, but rather the similarity, the single origin of all modern
races from the Neanderthal ancestor.

The different level of social and cultural development of the living people is explained
not by biological factors, but by social factors.

Equipments of the lesson: posters, models, slides
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Lecture Ne 4. Structure of the bones of the facial part of the skull. Orbita. Mouth cavity.
Nasal cavity. Temporal, infratemporal, pterygoid fossa. Skull of the newborn.

Model of teaching technology

Class time - 2 hours Number of students: 36-48
Form of lesson Introduction, visual lecture
The plan of the lecture 1. Anatomy of the bones of the facial skull

2. Structure of the orbit, mouth and nose

3. Temporal, infratemporal, pterygo-palatine
fossae

4. Skull of the newborn

5. Skull phylogeny

The purpose of the lesson: On the basis of general information on the structure of the bones of
the skeleton to acquaint students with the features of development, the structure of the bones of
the facial skull, the orbit, nasal cavity, the skull of the newborn, the pits of the lateral surface of
the skull.

Method and technique of teaching Visual lecture, blitz-inquiry, presentation,
cluster, "yes-no" technique

Form of training Collective, group

Means of education Textbook, lecture material, projector, graphic
organizers

Teaching conditions Technically equipped audience

Monitoring and control 1. What bones are part of the facial skull?

2. How many walls has an orbit and a nasal
cavity?

3. List the walls and messages of the 3 pits of
the lateral surface of the skull.

4. What features does the newborn's skull
have?

Technological map of the lecture lesson

Stages, time Teacher Students
Preparatory stage Verification of student Preparation of training tools.
(5minutes) progress Listen, write
Stage 1 1.1. Introduces the topic of the
Introduction lecture, its purpose and
(15 minutes) expected results.




2 stage 2.1. In order to attract 2.1. Listen. They think.

Main part students' attention and check | Answer and listen to the right
(50 minutes) the level of their knowledge, answers
guestion answer. 2.2. Discuss the essence of
- What bones are part of the schemes, graphs, slides. Ask
facial skull? questions, write the highlights
- What features does the of the lecture
newborn's skull have?2.2. 2.3. Remember, write, try to
Using visual materials, answer questions

continues the presentation of | 2.4.Write, give examples
the lecture material

2.3. -Anatomy of facial bones
-The structure of the orbita,
mouth and nose

-The temporal, infratemporal,
and pterygoid-palatal fossa
-The skull of a newborn

2.4. Draws the attention of
students to the basic concepts
of the lecture and asks them to

write down
Stage 3 3.1. Draws conclusions and 3.1. Listen, concretize.
Final draws students' attention to the
(5 min.) main points.

Encourages actively
participating students

4 stage 4.1. Task of independent 4. Write down the task
Tasks of independent work work: make a cluster for the
(5 minutes) word "bones of the facial

skull"

Theoretical part of the lecture:

Part of the visceral skull are:

a) unpaired: vomer, mandible, ethmoid, hyoid,

b) pair; the upper jaw, lower turbinate, Palatine, zygomatic, nasal, lacrimal

Facial (visceral) part of the skull develops from derivatives of the jaw (mandibular) and
hyoid visceral arches. It is known that in the early periods of embryonic development the human
embryo is laid the system of Gill arches and slits between them in the number of five on both
sides.

In terrestrial animals the Gill slits are only in its infancy. Gill or visceral arches they are
laid in the embryonic period in the amount of 5 couples: | mandibular arch, hyoid 2 arc called
gioeni, and the rest are called the Gill of the first, second,etc.,

Visceral arches are initially laid in the form of paired cartilages, and thus mandibular and
gioeni arc consist of 2 divisions; subsequently from cartilage visceral arc formed bone.

1) Mandibular arc consists of 2 divisions: upper-abnormality cartilage and the lower
cartilage Mechelen. From Mechelen cartilage developing mandible. Twin beginnings it gradually
merge to grow at 2 year after birth. The lower jaw, curving upward its rear end, bond to the brain
skull, and formed a brand new joint that do not have homology in other vertebrates. The rear end
Mechelen cartilage becomes bone in the ear — the hammer.




2) Gioeni arc to its upper part forms a third hearing bone, the stapes, the rest gioeni arc
goes to the education of the hyoid bone (small horns and part of the body), and the styloid
processes of the temporal bone.

3) the Third visceral or Gill arc gives the rest of the body of the hyoid bone, its large
horns. Of the remaining Gill arches occur the cartilage of the larynx, unrelated to the skeleton.

Bones that develop in connection with the brain (nasal) capsule:

a) primary - tear" nasal, vomer

b) secondary - ethmoid and the inferior nasal Concha.

Bones, developing from the visceral arches:

a) a stationary upper jaw, the Palatine bone.

b) a movable lower jaw, the hyoid bone and the auditory bones

Sex characteristics of the skull in humans.

The female skull is difficult, and sometimes impossible to distinguish from the male
skull. In determining membership of the skull and the particular gender is taken to refer not to
the positive, predominantly negative symptoms. Usually notice that the female cranium has less
capacity than men's. The sockets in the female skull is more paranasal cavity less developed. The
anteroposterior size of the base of the skull in women, shorter women's skull has a more correct
shape of the arch, are less developed at this tuberosity from the muscles. However, this cannot be
considered reliable evidence.

Sometimes sex signs on the skull are so poorly expressed that will with certainty measure
gender of the individual moreover, approximately 20% of female skulls have a capacity below
the average capacity of male skulls.

The relatively smaller size of the female skull does not signify development of the brain
in comparison with a man, and correspond to smaller sizes of the female body and its
proportions.

The skull

The base of the skull: composed of bottom surfaces such as facial and cerebral skull.
Distinguish between external and internal base of the skull.

The outer base of the skull extends from the front incisors to the upper nuchal line in the
back. Side of the border are infratemporal crista and the base of the mastoid process.

The front part of the outer skull base as a solid sky. The middle part extends from the rear
edge of the hard palate to the front edge of the foramen Magnum and the posterior portion to the
upper nuchal line.

At the internal base of the skull differentiate 3 cranial fossa.

a) front -to the rear edges of small wings.

b) the average pit to the top of the pyramid of temporal bones.

in) rear pit to the sulcus of the transverse sinus.

In the area of the facial skull are important cavity: eye sockets and nasal cavity.

In the facial skull there are 3 pits that have practical value

1) temporal fossa

2) infratemporal fossa

3) pterygoid-palatal fossa.

Age features of the skull

A human skull of different ages differ not only in size but also the ratio of the bones.
These last differences are more distinctive than the size of the skull. First, the skull of children of
early age is relatively large compared to the size of the body.

The skull of the newborn is deprived by growing teeth. Baby can suck, but not able to
chew. Part of the skull, associated the chewing apparatus, remains underdeveloped, accounting
for a height of 1/7 of the height of the skull, when in adults it takes about 1/3.



The lower jaw is very low, it forms a branch with the body in an almost straight line. The
upper jaw is also underdeveloped in height and is devoid of sinuses.

Poorly developed nasal cavity. The orbits are rounded. Mastoid process is not evident.
Frontal and parietal hillocks are almost conical hills. In General, the skull of a newborn
differentiate two characteristic features:

1) a small amount of the facial skeleton compared with brain.

2) the presence of fontanelles

The skull of the newborn bears the traces of all 3 stages of ossification which are not yet
ended. Fontanelles are the remnants of the first, membranous stage, they are at the intersection of
the seams, where the remains fontanelles connective tissue. Their presence is of great functional
importance, as it enables the bones of the skull roof greatly displaced, so that the skull during
childbirth adapts to the shape and size of the birth canal. The following fontanelles:

1) Frontal, diamond shaped, located on the site of the intersection of 4 sutures, sagittal,
frontal and 2 halves coronal. Overgrown at the 2nd year of life. Shape it is more or less
pronounced diamond (3.5 cm x 2.5 cm)

2) Occipital - between the two parietal bones and the occipital bone scales. Overgrown at
the 2nd month after birth.

3) Lateral fontanelles: Them 4 - 2 on each side. The front (wedge-shaped) grows at 2-3
month of life, the mastoid Fontanelle at the end of the 1st or during the 2nd year of life.
Fontanelles pliable, they consist of connective tissue. They can easily protrude and to get
involved depending on the changes of volume of the brain under the influence of his blood
vessels and affect the circulation of the brain respiratory movements.

The differences of the human skull from the skull monkeys.

Comparing the shape of a human skull on the skull of the highest apes (e.g.,
chimpanzees), we notice the following important differences:

| the Front part of the roof of the skull of a monkey is separated from the rest by deep
interception of the postorbital constriction.

2. The roof seems flattened and narrowed, so that the sides of it are clearly visible
cheekbones.

3. Frontal and parietal hillocks is not expressed.

The top of the skull fossils of human ancestors detects the intermediate type of structure
between a form peculiar to modern man and form the roof of the apes. From the back of the head
are other differences of a human skull.

1) the Great height of the skull, sharply distinguish the human skull from the APE, and
fossil hominid skulls.

2) Lack of human transverse roller at the back, instead the person a little elevation.

3) in monkeys skull flares, in humans, the widest part is the top.

Side shows that largely prevails in human brain skull over the front. Projection of the
cranial 2.5 times the projections of the facial skull, From apes, the ratio is 1:1. The human
feature is the convex shape of the cranium, high forehead rising sharply curved frontal bone.

Not only the apes but the Neanderthal forehead sent back, and the frontal bone is
flattened.

Double curved the temporal line are characteristic of the person. Do apes lines are less
curved and lie close to the medial plane move in a sagittal crest.

Mastoid process, to which is attached the sternocleidomastoid muscle, well developed in
humans. From fossils of human ancestors it was poorly expressed. The anthropoids almost
absent.

Front: high forehead is extremely characteristic of the person. It is caused by the large
convexity of the frontal bone and the considerable angle of inclination to its horizontal plane.



Neanderthals and fossil hominid forehead low and flattened. The lower jaw is the only movable
bone of the skull. The body and its limbs her form an angle of up to 110 -130 0 adult.

Apes, this angle is close to 90°, the Neanderthals, it increases camping. On the front
surface of the body has a chin projection, its presence characterizes the jaw of modern man.
Neanderthals, this projection is almost not expressed, but apes instead it has a curving back
surface of the front edge of the jaw.

Chin peculiar to man of all mammals. On the back is the mental spine of the 2 tubercles -
instead apes have a pit. To her and to the spine are attached the muscles of the tongue. In a series
of fossil jaws of human ancestors, you can pick up all transitional forms from the fossa
characteristic of apes, combined with a complete lack of chin, advanced to the spine, which
corresponds to the protruding chin. This transformation is due to a change in method of origin of
the muscles of the tongue.

In monkeys, these muscles are attached to the lower jaw from the fleshy part, while the
modern man tendons. The second method of attachment opens up a much greater opportunity for
a varied and subtle movements of these muscles involved in the reproduction of human speech.

Modern humans have a relatively ancient hominids thin and light jaws, which is
associated with the decline of the the teeth a significant part of which is replaced with artificial
cooking. As a whole the mandible was subjected to reduction. Of a person has developed a new
form of work of the jaws related about social life and work.

Gerasimov, Mikhail Mikhailovich, Soviet anthropologist, archaeologist and sculptor,
known for his remarkable work in the reconstruction of a human face to the skull.
Reconstruction, the restoration of the portrait of the subject based on the structure of the skull in
M. Gerasimov based on regularities of location of soft tissue on the skull. M. Gerasimov on the
basis of many years study thickness of soft tissues by examining the sagittal and frontal cuts the
exact size and the regularity of arrangement on a large number of corpses. Moreover, account
was taken of the ratio of the form of orbit with dimensions of age, shape pear-shaped hole with
the shape of the nose. For example: a few elongated shape pear-shaped hole corresponds to the
long nose and hump-backed, on the contrary, low and wide pear-shaped hole corresponds to the
tapered nose, low back, etc. Using their own methods of reconstruction of the soft parts of the
face to the skull, Gerasimov since 1927 have created dozens of sculptural portraits, starting with
the Pithecanthropus and Sinanthropus. Verification, which was subjected to the reconstruction
Gerasimov skulls of modern humans (whose photos are preserved, but does not show the
Reconstructor) has confirmed the correctness of the developed techniques. Gerasimov created on
the basis of skulls portraits of many historical figures: Yaroslav the Wise, Andrey Bogolyubsky,
of Timur, Shahrukh, Ulughbek, Admiral of Ushakova, Kotovsky and others.

The value of the works of Gerasimov's reconstruction of the portrait of a man the skull is
not only in creating true portraits of historical figures, during which there was no photography,
but also in establishing the identity of the victim of the crime, i.e., helps the prosecution.
Example: Gerasimov handed over the skull and asked to create a portrait. Created portrait was
exactly like one of two persons missing three years ago. Another example: Gerasimov created
sculptural portrait based on skull, which was presented to him. Kotovsky widow learned of her
husband in this portrait.

For the work "Bases of restoration of the face on the skull" (1949), he was awarded the
State prize.

Equipments of the lesson: posters, models, slides
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Lecture Ne 5. General information about bone connections. Connections of the bones of the
trunk and shoulder girdle. Connections of the bones of the upper, lower extremities, pelvis.
X-ray of the joints of bones.

Model of teaching technology

Class time - 2 hours Number of students: 36-48

Form of lesson Introduction, visual lecture

The plan of the lecture 1. Classification of connections of bones
2. The development of joints bones
3. The structure of the joints

4. Classification of joints

5. Properties of synovial fluid

6. Joints of the spine

7. The bones of the thorax

8. The bones of the shoulder girdle
9. The shoulder joint

10. The elbow joint

11. Connection of bones of the forearm
12. The wrist joint

13. Connection of bones of a brush
14. Connections of bones of a basin
15. The pelvis as a whole

16. The hip joint

17. The knee joint

18. Connection of bones of the shin
19. The ankle

20. Connecting the bones of the foot
21. Foot overall

The purpose of the lesson: To acquaint students with the characteristics of the structure,
development, classification and functions of bones and joints General joints of bones of trunk,
upper extremities, lower extremities, pelvis.

Method and technique of teaching Visual lecture, blitz-inquiry, presentation,
cluster, "yes-no" technique

Form of training Collective, group

Means of education Textbook, lecture material, projector, graphic
organizers

Teaching conditions Technically equipped audience




Monitoring and control

joints.

18.The ankle

1.Classification of connections of bones
2.The development of joints bones

3.The structure of the joints
4.Classification of joints

5.Properties of synovial fluid

6.Joints of the spine

7.The bones of the thorax

8.The bones of the shoulder girdle

9.The structure of the shoulder and elbow

10.How connect the bones of the forearm?
11.How connect the wrist joint?

12. How connect bones of the hand?
13.The bones of the pelvis

14.The pelvis as a whole

15.The hip joint

16.The knee joint

17.Connection of bones of the Shin

19.Connecting the bones of the foot

Technological map of the lecture lesson

Stages, time Teacher Students
Preparatory stage Verification of student Preparation of training tools.
(5minutes) progress Listen, write

Stage 1
Introduction
(15 minutes)

1.1. Introduces the topic of the
lecture, its purpose and
expected results.

2 stage
Main part
(50 minutes)

2.1. In order to attract
students' attention and check
the level of their knowledge,
question answer.

-What kind of connections of
bones do you know?

-What elements of the joint?
2.2. Using visual materials,
continues the presentation of
the lecture material

2.3.- The structure of the
joints

- Classification of joints

- Properties of synovial fluid
- Connection of the spine

- Connection of bones of the
thorax

- Connections of the bones of
the shoulder-belt

- Connection of bones of the
lower limbs, pelvis

2.1. Listen. They think.
Answer and listen to the right
answers

2.2. Discuss the essence of
schemes, graphs, slides. Ask
questions, write the highlights
of the lecture

2.3. Remember, write, try to
answer questions

2.4 \rrite, give examples




2.4. Draws the attention of
students to the basic concepts
of the lecture and asks them to

write down
Stage 3 3.1. Draws conclusions and 3.1. Listen, concretize.
Final draws students' attention to the
(5 min.) main points.

Encourages actively
participating students

4 stage 4.1. Task of independent 4. Write down the task
Tasks of independent work work: make a cluster for the
(5 minutes) word "joint"

Theoretical part of the lecture:

Bones fit together in various ways. Depending on the nature distinguish between
continuous (sedentary) and discontinuous (usually movable) connection.

Continuous connection is called synarthroses. There are several species.

I. Syndesmosis—continuous connection of bones with connective tissue. These include
ligaments, membranes, sutures. Such compounds are characterized by great flexibility and a very
small elasticity.

The connective tissue between the covering bones of the skull (sutures— suturae)
performs not only a binder but also shock-absorbing function. Closer to old age usually occurs
ossification of the sutures: sagittal—35 years, coronary—38-41 year, lambdoidea—42-47 years;
for individual seams, this process is stretched to 80 years.

Sutura squamosa — scaly form a seam, sutura serrata — the serrated suture, sutura plana
— flat seam.

According Niacin H (1975), in the joints of the skull contains blood vessels, providing
metabolic processes in the tissues and is a potential source of tumors of the blood vessels at a
turnip operational processes.

Blood through the arteries gets into the seams on both sides. The vessels of the joints
involved in the blood supply to surrounding areas of the bones.

I. Synchondroses—continuous connection of bones with cartilage (intervertebral discs,
cartilage between the bones of the skull base and in other places). For synchondrosis
characterized by low mobility and large elasticity.

I1l. Synostosis—continuous connection of bones by means of bone tissue. This type is
often formed by the ossification of cartilage. An example of compounds of this type is the
connection between sacral vertebrae.

Intermittent connections are called diarthroses, or joints—articulationes synoviales.

Joints begin to form in 4-6 weeks of embryonic development from the mesenchyme. In
the so-called mezenhimal bag there are groups of cartilage cells growing on the future direction
of the length of the limbs. Between these groups remain a between — the cavity of the future
joint. Drawn to this period of the beginnings of the bones gradually take the form of future
articular surfaces. Recent peripherally closed by bundles of connective tissue fibers participating
in the formation of the joint capsule. In some cases, remnants of mesenchyme between the two
future joint surfaces turn into cartilage. Last as if divides the joint cavity. If this cartilage is
circular shape, it is called intra-articular disc (discus—circle), if it has the form of a Crescent —
a meniscus (men — month).

Currently there is a view that the formation of the articular cavity is a process that appears
to be enzymatic. Developing the joint is tightly closed by a joint capsule.




M.M.Diterihs wrote: "Factors modeling the form of the articular ends and, therefore, the
whole joint, it is necessary to admit that muscular rod, the pressure force, abrasive action of
traffic and interconnection influence growth, touching parts of the skeleton...". And further:
"Each movement in a joint, every contraction of the muscles, the ligaments - all of it - a gradual
and logical operation of the cutter functional devices, and all this leaves its mark on the shape of
the joint, continuously improving it and gradually leading to the degree of the ideal healthy, fully
developed and designed articulation...”.

List the required components of any joint: articular surfaces of bones covered with
cartilage; Il — the articular capsule; l11—the joint cavity; IV—intra-articular fluid (synovia).

The articular surfaces of articulated bones are covered with hyaline cartilage, sometimes
this cartilage is fibrous (in the temporomandibular joint, sternoclavicular).

The structure of joint cartilage is designed to power pressure and displacement, in which
connection groups of the cartilage cells chondral and connective tissue fibres have a curved
orientation.

The joint capsule consists of outer and inner layers. The first of these fiboro — formed
longitudinally and circularly oriented collagen fibers. Inner layer — synovial-lined it from the
joint cavity flat connective-tissue cells. The surface of the synovial membrane of the smooth-Kai
and humid due to the presence in the joint cavity of synovial fluid. Within that shell are
exchanged between the blood and synovial fluid that is very important, as the presence of blood
vessels in articular cartilage, is denied.

In the composition of such a complex biological substrate, such as the synovia (the
transudate of blood), composed of water, proteins, fats, salt wear of the cartilage, and as well
enzymes. The presence of this fluid facilitates the sliding of the articular surfaces (see below).

The proportion of synovitis equal to 1.1 g/CC.; viscosity from 1,103 to 5,103 kg. sec/sq.
m. It has a defined elastic properties and binding enough. However, the Ukrainian researchers
With S.F.Manziy and A G. Berezkin recently reported that the fluid in the joint cavity is moved
into flow, and separately serving the act of bending and the act of extension.

Suggested (llyenko, 1978) that the nerve endings locality as contained in the walls of
blood vessels, epithelial layer of the synovial membrane, Synovial villi and in the articular
cartilage, through the channels of feedback indicate the number of physical and chemical
properties of synovitis.

Depending on the size of the joint synovial fluid ranges from 0.1 to 4 ml. At the present
time, | believe that in addition to the synovia lubricating the articular surfaces, whereby friction
is reduced almost to a minimum (the role of engine oil), is a nutritional medium for the articular
cartilage, also performs the role of a "hydrodynamic wedge" impeding movement at the extreme
phases. In addition, the synovia in the form of a thin film fills in the submicroscopic surface
irregularities of articular cartilage, thereby contributing to the best gliding speed increases
motion in the joint decreases the viscosity of synovitis reduced friction. Another thing is that
even in a static position for movement of multiple joints are typical backlash, oscillating in the
range of 3 to 15°.

When driving from the pores of the cartilage covering the rubbing surface of the bone, it
produces synovial fluid. The latter migrates along the adjoining surfaces, thereby protecting them
from breaking under load. So the liquid reduces the friction coefficient. The accumulation of
synovitis most often takes place in the eversion of the capsule and in the crevices between the
contacting articular parts.

The experiments established (Berezkin, 1969) that immobilized dogs synovial fluid is
almost absent. In contrast, in animals treated with the cross-country load, its amount is increased
2-3 times compared to the norm.

Recently, V. N. Pavlova introduced the concept of "synovial environment of the joints,"
which, in its view, form a synovial sheath, synovial fluid and articular cartilage. However, it



should be clarified that the latter does not participate neither in the production nor in the
adsorption of synovial fluid. Thus, the main function of synovial fluid following (for Pavlova,
1980):

1) locomotor — ensuring, together with the articular cartilage of the free movement of
articulated surfaces;

2) metabolic — participation in an intense exchange processes between the contents of
joint and vascular channel of the body;

3) trophic — mainly in relation to the peripheral avascular layers of the articular
cartilage;

4) barrier (protective) enzymes synovitis at the wrist, dissolving foreign cells and
substances. Currently, for the treatment of certain diseases (deforming osteoarthritis, rheumatoid
arthritis) offers an introduction to the artificial joint synovial fluid (in that it is composed of
polymers).

Usually in old age, when the sliding of the articular surfaces somewhat disturbed, the
motion in the joints can cause noises (crackle, crackle, clicking), not accompanied by pain
sensations. Their appearance is explained by aspiration of intra-articular soft tissues due to the
sharp increase in intra-articular vacuum. Anatomically there is a thinning of cartilage, fibrosis of
the capsule and intra-articular ligaments.

The synovial sheath is covered with villi — villi synoviales. It forms folds — plicae
synoviales, protrusion — synovial Bursa — bursae, covers the tendons when they pass through
the articular cavity.

In the study by using scanning electron microscope (Multirow, 1981) found that the
synovial sheath wrinkled. Many different width and height gusset provide, obviously, the
stretching of the synovial membrane in the movement in the joint.

Interestingly, sedentary animals (amphibians, turtles) fibers in the joints are absent. The
more flexible an animal is, the more the synovial villi; the newborn human they are few and they
are poorly developed.

To strengthen the capsules of the joints there are ligaments — ligamenta. The latter vary
both intra-and extra-articular. Intraarticular ligaments enveloped by the synovial membrane that
isolates the ligament from the joint cavity; extra-articular ligaments are the thickened part of
joint capsule. They are very durable. The thickness and number depend on the nature of the
activities of the joint.

The greatest concentration of different kinds and functions (reaction to pain, pressure,
tension, etc.) of the nerve of the devices takes place in the synovial membrane, bag and
periarticular tissues.

The work of the joint connected with the mating shape of the bones, the presence of
fissures, elevations. With the increase in the area of the articular surfaces increases the bearing
area and the strength of the joint. The magnitude of the motion depends on the gap between
connecting bones. If the mating surface of the bones are nearly equal in length, then the range of
motion is very small. Such joints are called sedentary.

Inhibit the movement of joints tension in the joint capsule, the extensibility and elasticity
of ligaments and skin, mostly — tonic contraction of the muscles surrounding the joint. What is
the tone more, the magnitude of smaller. In rentgen found that movement joints are beyond their
touching surfaces.

The maximum number of degrees of freedom, realized by the joint is equal to three:
flexion—extension, abduction—adduction, supination— pronation.

Now let's list the factors that contribute to the strengthening of the joints.

1. The articular capsule and ligaments. Prevent the latter (Sorokin, 1973) the
displacement of bones at a certain position of the limbs or body parts. The strength of the
ligaments due not to homogeneity, and passing along their length by numerous bundles of fibers,



whose direction due to the action of mechanical factors. Contribute to strained ligaments along
with the articular capsule retention in position of the articular surfaces. In addition, they inhibit
certain movements, so they do not exceed known limits.

The joints of the upper limbs allow greater mobility than the lower, but the last joints
stronger: they win in a fortress, losing in amplitude.

2. Muscles (stabilizing effect).

3. Congruence moistened by synovia articular surfaces, which to some extent contributes
to their "sticking".

4. Negative pressure in the joint cavity.

Glenoid cavity is usually very narrow slit; it can be well seen in done in two mutually
perpendicular planes radiographs, and medications, if the artificial fill (e.g., oxygen, solidified
paraffin).

Simple joint formed by two bones (e.g., humerus); complex—more than two next located
the bones (e.g., wrist, knee, ankle, etc.).

Complex call this joint, the cavity of which is divided by cartilage into two chambers. As
is known, the form of the joint surface, which practically do not conform to regular geometric
bodies, can be more or less consistent with each other or do not coincide. In the first case the
joints are called congruent (congruo — agree, coincide). In the second case — incongruently. At
the same time to increase the congruence of the articular are lip — labra glenoidalia and
supplementing the articular surfaces of the discs or menisci — disci, menisci. The presence of
the latter, dividing the joint cavity as if on two floors, allows each its movement. For example:
temporomandibular joint, in the cavity of which has a biconcave cartilage disc along the
circumference adherent to the articular capsule. Jaw superior-anterior division (floor) performs
lateral movements (similar to joint in ruminants). Movement of the jaw in inferior-posterior
division (floor) in the vertical direction about a transverse axis (analogous to a joint in predators).

Something similar occurs in the knee joint, the cavity of which there are menisci. Only in
his "top floor" occurs flexion and extension. In the separated from the upper two of the lower
meniscus — tibia rotation around the vertical axis (with a bent knee).

Meniscus not covered by the synovial membrane. They are intended not only to increase
congruence, but also serve as buffers in the transfer pressure.

The menisci are extremely durable; they damage occurs, as a rule, under the action of
indirect forces — a sudden, uncontrolled and uncoordinated movement, for example, during a
jump when releasing.

Mixed joints are those that are anatomically separated (disconnected), but functionally
United.

An example of a typical combined joint is the temporo-mandibular movement to the right
of them is impossible without simultaneous movement in the same left hip.

Movement in the joints can occur around one, two or three axes. Respectively, and
produce one-, two -, and three - or multiaxial) joints, for example joints of the spine. The latter,
being quite a complex system 122 includes a true joint, 26 synchondroses and 365 ligaments
(Chepoi, 1978). In particular, the intervertebral discs is considered as a kind of joint, as the
cavity admits the last space made pulposis at the core and it is identified with synovial fluid.
Functions of the capsule performs the fibrous ring of the disc (Fig. 10). That is why the spine is
very elastic. His movements create the most favorable conditions for balancing the head.
Intervertebral discs men maximum load in compression reaches 2200, the women 1400 kg
(Panshin, 1973). The limit of tensile strength for men 310, women — 250 Ibs. Most durable disc
at the level of the 4th and 5th lumbar vertebrae, then the 5th lumbar and 1st sacral, then the 3rd
and 4th lumbar, 1st and 2nd lumbar and the 2nd and 3rd lumbar. It also appeared that tear one of
the ligaments of the hip joint requires the application of force of not less than 350 kg. And
ligaments stronger in the middle section than near the places of their attachment to the bones.



Known very many so-called Achilles tendon on the tibia can withstand a thrust of 400 kg, and
the tendon of the quadriceps is torn when a force of 600 kg.

Now all these details are important not only to specialists in aviation and space medicine,
but also orthopedists, traumatologists, medical examiner, all those involved in the prevention of
violations of reliability of functioning of the organs in unusual situations. That is why the bodies
are not only used for training students. Specialists in mechanics of materials, mechanics of
polymers are engaged in detailed elucidation of the strength of the individual tissues and organs
method to compare biological and technical.

The joints are not passive entities. Their sophisticated innervational apparatus
continuously carries information about any changes position (stretching and flattening of the
capsule, the pressure synovitis, vibration). Distinguish between rapidly adapting (encapsulated)
and slowly adapting (rusticoville) receptor; there are also in the joints of the nerve devices that
respond to certain types of movements. They determine the programme of movement in the joint.

Depending on the degree of sensitivity there are three categories of joints:

1) highly sensitive — for example, shoulder, wrist, metacarpophalangeal joint;

2) srednedushevye — for example, elbow, hip, and knee joints;

3) insensitive — for example, ankle and interphalangeal joints.

The success of anatomy reveal new facts the activities of the joints, the incoming
information suggests that the structure and function of the joints, clarified a lot already.

Of bones of trunk

The connection between the vertebral bodies

The body of the vertebrae are connected by intervertebral symphysis, symphiysis
intervertebralis between vertebrae are intervertebral discs, disci intervertebrales. A slipped disk
refers to a fibro-cartilaginous formations. On the outside it consists of a fibrous ring, the annulus
fibrosus, fibers which are in an oblique direction to the adjacent vertebrae. In the center of the
disc is the nucleus pulposus, nucleus pulposus nucleus, which is the remnant of the spinal string.
Because of the elasticity of the disc spinal column absorbs the shocks that are on it have when
walking and running the Height of all intervertebral discs is 4 of the whole length of the spine.
Their thickness is not everywhere the same: highest in the lumbar, and lowest in infants. When
comparing the thickness of the individual disks front and rear it can be noted that in the cervical
and lumbar spine, it's on the front more than the rear, and in the thoracic Vice versa.

Median and lateral atlantoaxial joints.

The connection between Atlas and axis vertebrae form 3 joint: doubles combo,
atlantoaxial flat lateral joint, artlculaiio atlantoaxialis lateralis, located between the lower
articular pits Atlanta and the upper articulated platforms of the axis vertebra, and the other
unpaired, median atlantoaxial cylindrical joint, articulatio atlantoaxialis mediana, between the
tooth of the axial vertebra and the articular fossa of Atlanta. Between lateral masses and burn
Atlanta Atlanta the transverse ligament, ligamentum transversum atlantis. From the upper free
edge of the transverse ligament of the fibrous strand leaves the front of the semicircle to the
foramen Magnum, forming the ligament of the apex of the tooth, ligamentum apicis dentis. From
the lower edge of the same ligament down to the body of the axis vertebra is a fibrous bundle.
Top-tion and lower fibre bundles together with the transverse ligament form the Atlanta cruciate
ligament, ligamentum cruciforme atlantis.

Lumbosacral joint. Lumbosacral joint, artlculatio lumbosacralis, between the sacrum and
fifth lumbar vertebra has the same structure as in the joints between the vertebrae themselves.

Sacrococcygeal joint. The articulation between the coccyx and sacrum — sacral-
coccygeal joint, articulatio sacrococcygea, has some peculiarities. Between the bodies | and V
sacral coccygeal vertebrae is the intervertebral disc as in the true joints of the vertebrae, but
within it is the nucleus pulposus a small cavity. On the anterior surface of the coccyx is the
ventral sacrococcygeal ligament, ligamenium sacrococcygeum ventrale, which is a continuation



of the anterior longitudinal ligament. On the posterior surface of the bodies of the sacral
vertebrae and the coccyx comes to deep dorsal sacrococcygeal ligament, ligamentum dorsale
profundum sacrococcygeum, which corresponds to the posterior longitudinal ligament, lig.
longitudinale post. The lower sacral hole closed by the superficial dorsal sacrococcygeal
ligament, Ligamentum dorsale superficiale sacrococcygeum extending from the median sacral
crest and the sacral edges of the hole down to the back surface of the coccyx. It corresponds to
nedostatak and yellow ligaments. The lateral sacrococcygeal ligament, ligamentum
sacrococcygeiim laterals, is on the lateral surface of the sacrum and coccyx.

Vertebral column as a whole.

Spinal column, columna vertebralls the totality of the vertebrae, sacrum, coccyx,
intervertebral discs, articular and ligamentous apparatus. He is the container for the spinal cord,
supports the body, is involved in the formation of the thoracic and abdominal walls. On the
vertebral column in the back are two longitudinal furrows, sulci dorsales restricted to the spinous
and transverse processes, which are deep back muscles. The spine has curves in the sagittal
plane. In the cervical and lumbar spine forms a curve, the convexity directed anteriorly, the
lordosis, lordosis and thoracic and sacral spine bending back—a kyphosis, kyphosis. Curves of
the spine and determine its spring properties.

The newborn has mild thoracic kyphosis, and a slight lumbar lordosis. The formation of
the bending occurs primarily in the postnatal period. At the 3rd month, the baby begins to raise
its head and appear of cervical lordosis. When the child starts to sit, is formed thoracic kyphosis.
At transition in vertical position occurs a lumbar lordosis. The final formation of all the curves
for-Canavese to 18 years. The lateral curves of the spine in the frontal plane scoliosis, skoliosis,
are in the nature of the pathological curvatures. In old age the spine is almost completely loses its
physiological curves. As a result of loss of elasticity, a large thoracic curve, the so-called senile
hump.

Length of the vertebral column in relation to the entire body length is about 40%. The
height of the spine in old age can be reduced by 6-7 cm Movement of the spine possible around 3
axes: front—flexion and extension; sagittal tilt right and left; vertical—rotational movement.

Joints of the chest, the connection of the ribs with the sternum and the spine

The sternum connects to 7 of the true ribs with the costal cartilage, and the cartilage of
the ribs | are connected by synchretism with the handle of the sternum. The remaining 6 costal
cartilages (II—VII) form the sternocostal joints, articulationes sternocostales flat. The joint
cavity is divided Il rib intraarticular sternocostal ligament, ligamentum sternocostale
intraarticulare, into two halves. Joints reinforced radiant sternocostal ligaments, ligamenta
sternocostalia radiata, which are located in front and behind the joint. Between the cartilage of
VI—VIII ribs are interchondral joints, articulationes interchondrales, a bag which is the
perichondrium,

The ribs connect to the vertebrae with the costal-vertebral joints, articulationes
costovertebrales, consisting of two joints. One of them is the joint head of rib articulatio capitis
costae, the other — edge-transverse joint, articulatio costotransversaria, between the rib tubercle
and the transverse process of the vertebra.

Thorax as a whole.

Chest, compages thoracis, formed by 12 pairs of ribs with the cartilages, 12 thoracic
vertebrae, the sternum, which are joined by ligaments. The rib cage protects organs located in the
chest cavity. It has a top and bottom aperture: apertura thoracis superior et apertura thoracis
inferior. The first is limited to the rear body of I thoracic vertebra, laterally — 1 edge, at the
front, the sternum; the second, rear body XII thoracic vertebra, laterally and front—to-XI and
XI1 ribs, costal arches and xiphoid process.

Right and left costal arcs form under sternal angle, angulus infrasternalis, the size of
which is determined by the shape of the chest.



The shape of the chest is individually different and depends on your body type, age and
gender. There are two extreme forms of the chest: 1) long and narrow with a low standing ribs
and under sternal acute angle, 2) broad and short with a strongly expanded lower aperture and
stupid under sternal angle. The upper aperture of the thorax structure is also wide with a
predominance of the transverse dimension and narrow, with long sagittal size.

Rib cage women are more rounded, shorter and narrower in the lower part. In men, it
approaches the cone, all sizes it more.

The shape of the thorax may vary depending on the illness. So, with rickets, it resembles
a "chicken breast": the sagittal dimension more frontal, sternum protrudes forward.

The joints of the belt of the upper limb.

The acromioclavicular joint, articulatio arcomioclavicularis, formed by the acromial end
of the clavicle and the acromion of the scapula. Form the articular surfaces are flat. Within the
joint cavity there is the articular disc, discus articularis. The joint is strengthened following
bundles: 1) coracoid-clavicle, ligamentum coracoclaviculare, running from the coracoid process
of the scapula to the under surface of the clavicle; 2) acromion-Lucic-tion, ligamentum
acromioclaviculare, situated between the clavicle and the acromion. Movement in the joint is
possible around all three axes, but their amplitude is very small.

Sternoclavicular joint, articulatio sternoclavicularis, formed by the clavicular notch of the
sternum and the sternal end of the clavicle. To increase the conformity of the articular surfaces
within the joint cavity there is an articular disk divides in the geese reach the joint into two
divisions. Form the jointed surfaces of bones saddle. The nature of the movements the joint is
approaching spherical. Possible movement around the sagittal axis — up and down, vertical,
forward and backward, and rotation of the clavicle around the frontal axis and a small circular
motion. The joint is strengthened following bundles:

1) costoclavicular, costoclaviculare Ligamentum, extending from the cartilage of rib | to
the lower surface of the clavicle; 2) anterior and posterior sternoclavicular, ligamenta
sternoclaviculares anterius et posterius, passing in front and behind the joint. Midclavicular
ligament, ligamentum interclaviculare, connecting both sternal end of the clavicle above the
jugular notch.

Joints of free upper limb

The shoulder joint

Shoulder joint, articulatio humeri, formed by the head of the humerus and the glenoid
cavity of the scapula. Between the jointed surfaces of bones, there is disparity to increase
congruence on the edge of the glenoid cavity is formed by the glenoid lip and labrum glenoidale.
The articular capsule is thin and loose. Starts from the edge of the articular lip and attaches to the
anatomical neck of the humerus. Through the cavity of the joint is the tendon of the long head of
the biceps. It is libparanoia sulcus of the humerus and is surrounded by the synovial membrane.
The joint is strengthened coracoid-humeral ligament,ligamentum coracohumenale starting from
the coracoid process of the scapula and woven into the joint capsule, and joint and shoulder
ligaments are capsular ligaments. The shoulder joint is surrounded by tendons of the
supraspinatus muscle from above, infraspinatus, small round subscapularis in front and lateral
deltoid mica. The tendons of the muscles surrounding the joint, will not only strengthen it, but
when moving the joint pulls the joint capsule, preventing its infringement. The shape of the
articulated surfaces of the joint refers to the spherical. movement in the joint is possible around
three mutually perpendicular axes: sagittal— abduction and adduction, vertical — pronation and
supination frontal — flexion and extension. The joint can circular rotation.

The elbow joint

The cubital joint, articulatio cubuti is complex and consists of three joints: placelocation,
brachioradialis and proximal radioulnar. They have a common cavity and covered one capsule.



Shoulder joint articulation humeroulnaris formed by the block of the humerus and the
trochlear notch of the ulna. The joint has a hinge shape.

Brachioradialis joint, articulation humeroradials , is composed of the capitulum and the
fovea on the head of the radius Form its spherical.

The proximal radioulnar joint, articulation radioulnaris proximalis, formed by the radial
notch of the ulna and the circumferential articularis radii Form joint clinic. the elbow motion is
possible around two mutually perpendicular axes: front— flexion and extension and the vertical
passing through preselective joint — pronation and supination.

In the elbow joint has the following ligaments: 1) the annular ligament of the radius,
ligamentum no radii, which is in the form of a ring covers the head of the radius bone, holding it
in the notch of the ulna; 2) the radial collateral ligament, ligamentum collaterale radiate, goes
from the lateral epicondyle and passes into the annular bundle; Z) ulnar collateral,
ligamentumcollaterale ulnare , passes from the medial epicondyle to the medial edge of the
coronoid processes of the ulna and the ulna. The articular capsule on the humerus from the front
starts at 1.5 cm above the coronoid and ulnar fossae, behind—above the olecranon fossa, and
grasps it from the sides and below the edge of the medial and lateral epicondulus. leaving them
free. The bottom is attached to the neck of the radius and at the edge of the trochlear clippings of
the ulna. Capsule of the elbow joint thin the front and back.

Joints of the forearm

The bones of the forearm in its proximal and distal segments connected to a combined
joint. The proximal radioulnar joint has been discussed earlier.

The distal radioulnar joint, articulation radioulnaris distalis, formed by head of ulna
incisura ulnaris and radiation . Additional education in the joint is the articular disc, which
prikreplyaet its base to the incisura ulnaris of the radius, and the apex to the styloid process of
ulnar bones. The shape of the cylindrical joint. The articular capsule attaches along the edge of
the mating surfaces of both the bones and the articular disc. In the gap between the two bones
forms a capsule use, recessus sacciformis directed upwards. Movement in the joint is possible
around the vertical axis — pronation and supination, passing through the head of the radius bone,
and below — through the head of the ulna.

Joints of the hand

The wrist joint, articulation radiocarpea is difficult. The form of the articular surfaces it
ellipsoid. It is formed by the articular surface of the radius and articular disk and the Proximal
row of carpal bones (scaphoid, lunate, triangular). The articular disc separates the distal
radioulnar joint from the wrist. Movement in the joint, combined with movements in middle
metacarpal joint. Possible movement around the frontal axis flexion and extension and sagittal —
abduction and adduction.

Intercarpal joints, articulationes intercarpeae, connect the carpal bones. These joints are
strengthened by the following ligaments: the interosseous ligamenta interossea entercarpea,
hands and back intercarpal intercarpea ligamenta palmaria et dorsalia

Middle metacarpal joints, mediocarpeae articulations are the joints formed proximal and
distal rows of carpal bones, except the pisiform bone. These joints have extensive joint capsule
and acts as a single combined joint. The joint space of the joint's shape. Movement in middle
metacarpal joints are closely linked to movements in the wrist, occur around the frontal and
sagittal axes. Middle metacarpal joint has a separate joint capsule, which strengthens a number of
ligaments.

Joint articulation the pisiform bone ossis pisiformis. The pisiform bone is in the tendon of
the ulnar extensor of the brush and forms a joint with the triangular bone which is the articular
capsule, strengthened by two ligaments pisohamatum et lia lia pisometacarpeum.

Carpometacarpal joints, articulations carpometacarpeae, -complex joints. They articulates
the second row of carpal bones with the bases of the metacarpal bones. The form of the articular



surfaces of 11-1V carpometacarpal joints belong to the flat. They fortified the back and Palmar
carpometacarpal ligaments.

Carpometacarpal joint of the thumb, the articulation carpo — metacarpea pollicis is
formed by the trapezium bone and the base of the | metacarpal bones; on the form saddle.
Movement in the joint is carried out around two axes; front - opposition (opposition) and reverse
movement (reposition), sagittal — abduction and adduction.

Articulationes intermetacarpeae located between the bases of Il - VV metacarpal bones and
are connected by lia metacorpeainterossea , solenaya surface, and the capsule, Palmar and dorsal
ligaments.

Metacarpophalangeal joints, articulationes metacarpophalangeae , formed by the heads of
the metacarpal bones and the hollows of the bases of the proximal phalanges.
Metacarpophalangeal joints Il - V fingers have a spherical shape. The joints are reinforced by
ligaments. The movement in the Il - V metacarpophalangeal joints possible around the frontal
axis flexion and extension, the sagittal axis abduction and adduction are possible at the
metacarpophalangeal joints also rotational motion. In the | metacarpophalangeal joint are
performed only flexion and extension.

Interphalangeal joints of the hand, articulationes manus interphalangeae, located between
the head and the base of the middle phalanx, and between the average head and the base of the
distal phalanx. Form an articulated hinge surfaces. On the side surfaces of the joint are ligament.
Movement in the joint is possible around the frontal axis flexion and extension.

The importance of transverse ligament holds the bending over of bone between the radial
and ulnar sides of the Palmar surface.

Differences in the structure of the joints of the upper limb.

Differences in the shape of the joints due to functional characteristics of upper
extremities. So, the structure of the joints of the shoulder girdle depends on the individual. In
persons engaged in heavy physical labor, there is costoclavicular joint between the first rib and
the clavicle. It is formed in place of the same ligament. In persons with highly developed
muscles cannot fully extend the elbow due to excessive development of the olecranon and the
functional hypertrophy of the flexor muscles of the forearm. When underdeveloped muscles is
not only full extension, and hyperextension in the joint. More often it occurs in women. The
mobility of the joints in women somewhat more than men. A particularly large amplitude motion
in small joints of the hand and fingers.

The joints of the lower limbs

The joints of the belt of the lower extremity

Pubic symphysis, symphysis pubica, refers to a special type joints located at the middle
plane. Between the facing each other surfaces of the pubic bones are covered with hyaline
cartilage, is discus interpubicus, and in the middle is a small cavity of the symphysis. It is formed
At the 2nd year of life. In women during pregnancy, the pubic symphysis can be mobile due to
loosening of the cartilage. Pubic symphysis the pubic reinforced top ligamentum pubicum
superius, and the arcuate ligament of the pubis, ligamentum arcuatum pubis under the symphysis.

The sacroiliac joint, articulatio sacroiliaca, formed the ear-shaped articular surfaces of the
sacrum and the iliac bones. The form of the articular surfaces of the joint refers to flat.
Avrticulated surfaces are covered by fibrous cartilage. The joint is reinforced by strong ligaments:
the interosseous sacroiliac, ligamenta sacroiliaca enterossea, the wventral Sacro -
popliteal,ligamentum popliteum obliguum— the internal condylar tibial upward and laterally to
the articular capsule; arcuate popliteal, ligamentum popliteum arcuatum coming from the lateral
condyle of the femur in the composition of the oblique ligament, the Ligament of the patella,
ligamentum patellae comes from the apex of the patella to taberositas tibiae . Laterally from this
ligament are the medial and lateral supporting ligament, retinaculum patellae laterale et mediate .



The articular capsule of the knee joint begins retreating 1 cm from the edge cover, sides fused
with the edge meniscus.

The synovial membrane of the knee joint covers the cruciate ligaments, forming pleats
with layers of fat. The most strongly developed wing-like folds, plicae alares. In the synovial
membrane has villi. The membrane itself forms a 9 inversions: one unpaired—anterior median
and 8 pair 4 front and rear: front-upper and anteroinferior , caudineural and rear-lower (medial
and lateral). In the knee secrete a number of mucous bags: bursa subcutanea prepatelais, bursa
under the tendon subfasciallis prepattelaris, bursa subtendinea prepattelaris, deep infrapattelaris
bursa communicating with the joint cavity. On the rear surface of the joint bags are placed under
the tendons of the muscles.

The joints of the lower leg.

Both bones of the tibia in the proximal tibiofibular joint articulates, the articulation
tibiofibularis having a flat shape. The front and back of the joint capsule are woven in two
bundles: front and rear ligament of fibular head, ligamenta capits anteruius et fibulae posterius

The joints of the foot

Ankle, articulation talocruralis formed by the articular surfaces of the distal ends of the
tibia and block talus. The shape of the joint is a hinge, movement is possible in it around the
frontal axis flexion and extension. The joint capsule prikreplyaet at the edge of the articular
surfaces of bones. Laterally, the capsule is reinforced by ligaments: the medial (deltoid),
ligamentum mediale (without the front and rear talofibular,ligamenta talofibularis anterius et
postreius , and calcaneal - fibular, ligamentum calceneofibulare.

Articulatonies intertaseae formed between adjacent bones of the Tarsus. These include:

Talus-calcaneal-navicular joint, articulation talocalceneonavicularis transverse tarsal
joint, articulatio tarsi transversa calcaneal-cuboid joint,articulation calcaneocuboidea, and V of
the navicular joint, articulatio cuneonavicularis.

Articulations tarsometatarseae , formed by the bones of the Tarsus and metatarsus. They
are flat and include the following joint: between the medial cuneiform and 1st metatarsal bones,
between the intermediate and lateral cuneiform bones and the 11—II1 metatarsal bones, between
the cuboid bone and the IV—V metatarsal bones. Joints reinforced strong plantar and dorsal
ligaments.

Articulations metatar are located between the facing each other side surfaces of the four
metatarsal bones, the shape of the mating surfaces, they are flat.

Metatarsophalangeal joints, formed by the heads of the metatarsal bones and the bases of
1st phalanges. The shape of the mating surfaces of these joints belong to the globular, but the
mobility in them is limited.

Interphalangeal joints of the foot, articulaiones interphalangeae pedis, are located
between the individual phalanges are ginglymoid form.

Movement in the joint occur around the frontal axis flexion and extension.

Differences in the structure and function of the joints of the lower limbs

The joints of the lower limbs differ in size and shape mating surfaces, and also on the
strength of the ligaments.

The differences form the joint surfaces of the condyles of the tibia determine the typical
characteristics of the meniscus, their shape and size. Essential for movements in the joints has
the form of bones. Sometimes posterior process of the talus is highly developed and transformed
into an independent bone that limits the mobility in the ankle joint. When the child begins to
walk, he relies not on the whole foot, and on the outer edge. The shape of the foot may depend
on the profession. People engaged in heavy physical labor, foot broad and short, the persons
engaged in heavy labour, long and narrow. The foot has a vaulted structure, performs reference
and spring functions.



Depending on the size of the joint synovial fluid ranges from 0.1 to 4 ml. At the present
time, | believe that in addition to the synovia lubricating the articular surfaces, whereby friction
is reduced almost to a minimum (the role of engine oil), is a nutritional medium for the articular
cartilage, also performs the role of a "hydrodynamic wedge" impeding movement at the extreme
phases. In addition, the synovia in the form of a thin film fills in the submicroscopic surface
irregularities of articular cartilage, thereby contributing to I) slip with increasing speed of
movement in the joint decreases the viscosity of synovitis reduced friction. another thing is that
even in a static position for movement of multiple joints are typical backlash, oscillating in the
range of 3 to 15°.

When driving from the pores of the cartilage covering the rubbing surface of the bone, is
released

2. Muscles (stabilizing effect).

3. Congruence moistened by synovia articular surfaces, which to some extent contributes
to their "sticking”

4. Negative pressure in the joint cavity.

Rentgenoanatomy bone joint

Rentgenoanatomy spine

On radiographs of the cervical spine in the lateral projection clearly visible all the
cervical vertebrae. The rear arc of Atlanta is located under the occipital bone. Joint cracks visible
in the form of oblique lines. Spinous processes of sharply defined, clearly visible gap between
the vertebral bodies. Radiographs of the cervical vertebrae in the anteroposterior projection is
done in two steps: 1) the 1-111 of the vertebrae and 2) the IV—VII vertebrae. The first picture
shows the tooth of the axis vertebra, the second clearly visible vertebral bodies, transverse
processes and intervertebral space.

When radiography of the thoracic vertebrae in the picture in the lateral projection defines
all of the thoracic spines. Clearly visible intervertebral openings of the shadow from the edges,
which allows to determine pathological changes in the ribs. On radiographs in anteroposterior
projection reveals the vertebral bodies, the width of which exceeds their height. The shadow of
the spinous processes of the sharply defined and projected onto the bodies of two vertebrae and
the intervertebral disc.

In the picture of the lumbar spine in the lateral projection showing bodies, arc, spinous
processes and intervertebral gap. Transverse processes are projected onto the body of the
vertebrae. In the anteroposterior projection clearly visible square-shaped vertebral bodies.
Spinous processes are superimposed on the vertebral bodies and intervertebral gaps.

On x-ray of the sacrum and coccyx in the anteroposterior projection visible V lumbar
vertebrae, sacrum with coccyx, lumbosacral and sacroiliac joints.

Rentgeno-anatomy of chest.

On x-ray of the thorax in the anteroposterior projection of the visible dorsal segments of
the ribs; the lateral parts thereof are projected on each other. Rib grasie not give shade. These
images clearly defines the rib of the head and neck. to study the sternum get the pictures in
eccentric posterior-anterior projection, resulting in the sternum is projected near the shadow of
the spine. This radiograph clearly shows sternoclavicular joint, arm, body, and xiphoid process.

Rentgeno-anatomy of joints of the upper limb.

On radiographs of the clavicle in posterior-anterior projection visible to the
acromioclavicular and sternoclavicular joints and the top edge. The joint space Sterno-clavicle
joint is determined not complete, as it is superimposed shadows of the upper thoracic vertebrae.
Accurate data on the joint can give layer-by-layer tomography in the anteroposterior projection.
Acromioclavicular joint has a narrow slit. The x-rays of the shoulder joint in the anteroposterior
projection clearly visible bone involved in its formation, the joint space of the acromioclavicular
joint, and glenoid cavity of the scapula from its medial and lateral contours. Between head of



humerus and glenoid cavity of the scapula is defined by the slit. The young men at the proximal
end of the humerus are visible epiphyseal line.

When examining radiographs of the elbow joint in the anteroposterior projection visible
humero-ulnar, brachioradialis joint cracks, literally and medialni epicondyles, the block and the
head of the humerus. In the picture in the lateral projection throughout the visible crack humero-
ulnar joint. Up to 15-17 years in the elbow joint visible cartilaginous epiphyseal line.

Equipments of the lesson: posters, models, slides
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Lecture Ne 6. Information about the muscles. Development of muscles. Auxiliary apparatus
of muscles. Muscles and fascia of chest, abdomen and back. Diaphragm. The vagina of the
rectus abdominis muscle, the white line, the inguinal canal.

Model of teaching technology

Class time - 2 hours Number of students: 36-48

Form of lesson Introduction, visual lecture

The plan of the lecture . The total miologie

. Muscle as an organ.

. Distribution patterns of the muscles.
. Classification of muscles.

. The auxiliary apparatus of muscles.
. The muscles and fascia of the back

. The muscles and fascia of the chest
. Diaphragma

. Abdominal muscles

10. The vagina of the rectus abdominis muscle.
11. The white line of the abdomen.

12. The inguinal canal.
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The purpose of the lesson: To acquaint students with the basics of the doctrine of the muscles. To
reveal the basic concepts of myology. To acquaint students with the structural features of skeletal
muscles, their development, classification, mechanism of muscle contraction and muscle
biomechanics. To acquaint students with the structure of the muscles of the body, their
classification, topography and practical value.

Method and technique of teaching | Visual lecture, blitz-inquiry, presentation,




cluster, "yes-no" technique

Form of training

Collective, group

Means of education

Textbook, lecture material, projector, graphic
organizers

Teaching conditions

Technically equipped audience

Monitoring and control

1.Studies miologie?

2.Structure of skeletal muscle.

3.The auxiliary apparatus of muscles.
4.Differences of skeletal muscles from smooth
5.The function of the muscles.

of the chest.

the back.

6.Classification of muscles.
7.Development of muscular system.
8.The structure and topography of the muscles

9.The structure of the diaphragm.

10.The structure and topography of the
abdominal muscles.

11.The inguinal canal.

12. The vagina of the rectus abdominis muscle.
13. The structure and topography of muscles of

Technological map of the lecture lesson

Stages, time Teacher Students
Preparatory stage Verification of student Preparation of training tools.
(5minutes) progress Listen, write

Stage 1
Introduction
(15 minutes)

1.1. Introduces the topic of the
lecture, its purpose and
expected results.

2 stage
Main part
(50 minutes)

2.1. In order to attract
students' attention and check
the level of their knowledge,
question answer.

-What types of muscles do
you know?

-Where is the diaphragm?
2.2. Using visual materials,
continues the presentation of
the lecture material
2.3.-Differences of skeletal
muscles from smooth.
-Muscle function.
-Classification of muscles.
-Development of muscular
system.

-The structure and topography
of the muscles of the chest.
-The structure of the
diaphragm.

2.1. Listen. They think.
Answer and listen to the right
answers

2.2. Discuss the essence of
schemes, graphs, slides. Ask
questions, write the highlights
of the lecture

2.3. Remember, write, try to
answer questions




-The structure and topography
of the abdominal muscles.
-The inguinal canal.

The vagina of the rectus
abdominis muscle.

-The structure and topography
of muscles of the back.

2.4. Draws the attention of 2.4.\Write, give examples
students to the basic concepts
of the lecture and asks them to

write down
Stage 3 3.1. Draws conclusions and 3.1. Listen, concretize.
Final draws students' attention to the
(5 min.) main points.

Encourages actively
participating students

4 stage 4.1. Task of independent 4. Write down the task
Tasks of independent work work: make a cluster for the
(5 minutes) word "muscle”

Theoretical part of the lecture:

The development of the muscles.

The muscles of the trunk develop from the dorsal mesoderm, which lies on the sides of
the chord and the brain tube. The mesoderm is divided into primary segments, or myoblasts.
After selecting sclerotome going to the education of the spinal column, the remaining part of
dorsomedial Somit forms myotome, cells which (myoblast) stretched in the longitudinal
direction merge into one another and turn into further in the symplast of muscle fibers. Part of
myoblast differentiated in special cells - biosatellite lying next to the symplast. Myotomy grow
in the ventral direction and are divided into dorsal and ventral parts. From the dorsal part of
myotomal occurs spinal (dorsal) musculature of the trunk, and the ventral - muscles located on
the front and sides of the torso and are called ventral.

In each myotome (miomer) after which grow the branches of the spinal nerve
(newcomer). Accordingly, the division of myotome 2 parts of the nerve leave 2 branches, of
which the dorsal (back) enters the dorsal part of myotome, and ventral (front) in ventral. All
originating from the same myotome muscles are supplied by one and the same spinal nerve.
Nearby myotomy can knit, but each of the fused myotome holds related nerve. Therefore, the
muscles originating from several myotomal (e.g., rectus abdominis), are innervated by several
nerves. Original myotome on each side are separated from each other transverse connective-
tissue septa, myosepta.

Such a segmented arrangement of the muscles of the body in lower animals remains for
life. Among the higher vertebrates and in humans through greater differentiation of muscle mass
segmentation is smoothed considerably, although traces of it remain both in the dorsal (the short
muscles between the vertebrae thrown over) and ventral muscles (intercostal muscles and rectus
abdominis) muscles developed on the torso, stays in place, forming a local, autochthonous,
muscles (autoa, autos - self, self-; chthon - earth, Motherland). Another part in the development
process moves from the torso to the limbs. Such muscles are called truncatellidae (lat. truncus,
the trunk, the torso; fugo - rout). Finally, the third part of the muscles originating on the
extremities, moves to the torso. It troscopically muscle (lat. peto - seek). On the basis of
innervation always possible to distinguish allochthonous (i.e. developing in a given place) has
shifted from the muscles in this area to other muscles of the aliens.




Musculature of limbs is formed from the mesenchyme of the kidney and limb is
innervated by anterior branches of spinal nerves through the brachial and lumbosacral plexuses.
The lower fish of myotomal torso muscle grow buds that are divided into two layers, located on
the dorsal and ventral sides of the skeleton of the fin. Similarly, in terrestrial vertebrates the
muscles in relation to the rudiment of the skeleton of the limb is initially located dorsal and
ventral (extensor and flexors).

Further differentiation of the rudiments of the muscles of the anterior limbs grow and in
the proximal direction (Trincomalee muscle) and cover the autochthonous musculature of the
torso from the chest and back (mm. pectorales major et minor, m. latissimus dorsi). In addition to
this primary muscles of the front limbs to the upper limbs join truncatellidae muscle, i.e.,
derivatives of the ventral muscles used for movement and fixing belt and moved him from head
(mm. trapezius and sternocleidomastoideus) and trunk (mm. rhomboideus major, levator
scapulae, serratus anterior, subclavius, omohyoideus). The waistband hind legs secondary
muscles do not develop, as it is fixedly connected with the spinal column. Complex
differentiation of the limb muscles of terrestrial vertebrates, especially the higher forms, due to
the function of the limbs, turned into complex levers that perform different kinds of movements.

The muscles of the head arise partly from the head of myoblasts, but mainly from the
mesoderm of the branchial arches. Visceral apparatus in the lower fish consists of a solid
muscular layer (common constrictor), which shares its innervation in some areas, coincident with
the metameric arrangement of Gill arches: the Gill I (mandibular) arch corresponds to the V pair
of cranial nerves (trigeminal nerve), Il Gill (goodnoe) arc - VII pair (facial nerves), the Gill arch
[11-1X pair (glossopharyngeal nerve). The rest of the common constrictor is supplied by branches
of the X pair (vagus nerve) Behind a common constrictor segregated bundle fixed to the belt of
the upper limb (trapezius muscle). When the transition from water to land in lower vertebrates
stopped Gill respiration adapted for life in water, muscles Gill apparatus (visceral) has spread to
the skull, where it turned into chewing and facial muscles, but kept the connection with those
parts of the skeleton that arose from Gill arches. Therefore, masticatory muscle arising from the
zygomatic arches, and muscles of the floor of the mouth are arranged and attached on the lower
jaw and are innervated by the trigeminal nerve (V pair) Of the muscles, appropriate 11 Gill arch is
mainly subcutaneous musculature of the neck and head, innervated by the facial nerve (V11 pair).

Muscle arising from two Gill arches, have a dual attachment and dual innervation, such as
digastric muscle, anterior belly which is attached to the lower jaw (innervation from the
trigeminal nerve), and back-to the hyoid bone (innervation from the facial nerve) Visceral
muscles are innervated by the 1X and X pairs of cranial nerves, in terrestrial vertebrates part is
reduced, the portion for the formation of muscles of the pharynx and larynx. Trapezius muscle
loses all connection to the Gill arches and becomes extremely muscle belt upper extremities. In
mammals, from it split in separate parts sterno-cleoid-mastoid muscle. The posterior branch of
the vagus nerve Innervate the trapezius muscle develops in higher vertebrates in a separate
cranial nerve-plus, n. accessorius. Because of brain skull in all its parts is still education, then it
can expect muscle development is impossible. So on my head there are only some remnants of
muscles, formed from the head of myoblasts. Among them must be attributed the eye muscles,
originating from the so-called predosing of myotomal (innervation from Ill, 1V and VI pairs of
cranial nerves).

Occipital myotome together with the front body usually formed by the ventral processes
of the special page below or hyoid muscle, lying under the visceral skeleton. From the muscles,
penetrating anteriorly to the mandible, occur in terrestrial vertebrates muscles of the tongue
supplied because of their origin from occipital myoblasts complex of nerve fibres forming the
hypoglossal nerve, which is only in higher vertebrates has become a true cranial nerve.

The rest of the hyoid muscles (below the hyoid bone) is a continuation of the ventral
muscles of the body innervated by branches from the anterior spinal nerves. Thus, to understand



the arrangement and fixing of the muscle should be considered, in addition to their functions, and
also development.

Muscle as an organ.

Muscle, musculus, consists of bundles of striated (striated) muscle fibers. These fibers
running parallel to each other, associated loose connective tissue (endomysium) bundles of the
first order. Several of these primary beams are connected, in turn forming beams of the second
order, etc. In General, the muscle bundles of all orders combined connective tissue sheath -
perimysium, making the muscle belly. Connective tissue layer between the muscle bundles at the
ends of the muscle of the abdomen, go to the tendon part of the muscle.

Muscle contraction is called the pulse coming from the Central nervous system, and each
muscle is connected to nerves: afferent, who is the conductor of the "muscular sense™ (movement
analyzer according to I. P. Pavlov), and efferent, leading to her nervous excitement. In addition,
to the muscle fit sympathetic nerves, through which the muscle in the living organism is always
in a state of some contraction called tonus.

In muscle occurs very energetic metabolism, and therefore they are very richly supplied
with vessels. Blood vessels penetrate the muscle with its inner side at one or more points called
the gates of the muscles. In these gates, together with the vessels and nerves enter, together with
which they branch out in the thickness of the muscle respectively muscle bundles (along and
across).

In muscle distinguish between the actively cutting part of the - abdomen - and the passive
part, through which it is attached to the bones, the tendon. The tendon consists of dense
connective tissue and has a brilliant light Golden color, sharply different from the red-brown
color of the abdomen muscles. In most cases, the tendon is at both ends of the muscle. When it is
very short, it seems that the muscle starts from the bone or attached directly to her abdomen. The
tendon in which the metabolism is less supplied with blood vessels poorer abdomen muscles.
Thus, skeletal muscle consists not only of striated muscle tissue, but also from different types of
connective tissue (perimysium, tendon), nerve (nerves of the muscle), endothelial and smooth
muscle fibers (vessels). However, the predominant is transversely striped muscle tissue, which
property (contractility) and determines the function of the muscle as body reduction. Each
muscle is a separate organ, i.e. a holistic education, with its specific, characteristic shape,
structure, function, development and position in the body.

Muscle work (elements of biomechanics).

A basic property of muscle where the muscle is contractility. When muscle contraction
occurs, shortening it and bringing two points to which it is attached. From these two points of
movable attachment point, the punctum mobile, is attracted to the stationary punctum fixum,
resulting in the movement of this body part.

In this way, the muscle produces cravings with a known force and a moving load (e.g.,
bone), doing some mechanical work. Muscle power depends on the number of its constituent
muscle fibers and on the square of the so-called physiological cross-section, i.e., area of the
incision in that place, through which pass all of the muscle fibers. The magnitude of the
reduction depends on the length of the muscle. Bones, moving the joints under the influence of
muscles, form in a mechanical sense, the levers, i.e. as if simple machines for lifting heavy loads.

The farther the location the supports are attached muscle, the better, because due to the
increased lever arm, better can be used is their strength. From this point of view, by P. F.
Lesgaft, distinguished muscles strong, placed far from the fulcrum, and a clever, clip-on near
her. Each muscle has a beginning, oggo, and attachment, insertio.

As support for the entire body is the spine located at midline of the body, insofar
beginning muscles, usually coinciding with a fixed point is closer to the median plane, and on the
extremities close to the trunk, proximal; attachment of muscles, coinciding with a moving point
is further away from the middle, and on the limbs is farther away from the torso, the distal.



Punctum fixum and punctum mobile may be reversed in the case of strengthening the movable
point and a fixed release. For example, when standing the movable point of the rectus abdominis
muscle will be the top end (bending the upper body) while the vis of the body with the hands on
the bar, the lower end (bending the lower part of the torso).

As the movement occurs in two opposite directions (flexion-extension, adduction-
abduction, etc.) for movement around a single axis, you need two muscles, located on opposite
sides. These muscles acting in mutually opposite directions, are called antagonists. Whenever the
flexion is not only a flexor, but be sure and extensor, which gradually gives way to the flexor and
keeps it from excessive reduction. Therefore, the antagonism of the muscles for a smooth and
proportional movements. Every movement, therefore, is the result of the actions of the
antagonists.

In contrast to the antagonist muscle, the resultant of which (i.e. the line connecting the
center of the muscle with the center of the attachment it) is in the same direction, are called
synergists. Depending on the nature of the movement and functional combinations of muscles
involved in it, the same muscle can act as synergists, as antagonists.

In addition to the basic muscle functions, defined anatomical attitude of the axis of
rotation of the joint, it is necessary to consider changes in the functional state of the muscles
observed in vivo and associated with preservation of position of a body and its individual lacreii
and ever-changing static and dynamic load on the machine movement. So the same muscle
depending on the position of the body or part thereof, in which it operates as well as the phases
of the corresponding motor act often changes its function. For example, the trapezius muscle in
different ways involved their upper and lower parts when lifting the arm above a horizontal
position. Thus, when movement of an arm, both named parts of the trapezius muscle is equally
actively involved in this movement, and then (after rising above 120°) the activity of the lower
part of the muscle ceases, and the upper one continues to the vertical position of the hands. When
the bending of the arms, i.e. lifting it forward, the lower part of the trapezius muscle inactive, and
after upper arm elevation above 120°, on the contrary, it revealed a significant activity.

Such a more deep and accurate data about the functional state of individual muscles of
the living organism are obtained using the method of electromyography.

Distribution patterns of the muscles.

1. Accordingly, the structure of the body on the principle of bilateral symmetry of the
muscles are paired or consist of two symmetrical halves (for example, m. trapezius).

2. In the torso, having a segmental structure, many muscles are segmental (intercostal,
short muscles of the vertebrae) or retain traces of metamerism (the rectus abdominis). A broad
abdominal muscles merged into solid beds of segmental intercostal due to the reduction of bone
segments of the ribs.

3. As produced by muscle movement occurs in a straight line being the shortest distance
between two points (punctum fixum and punctum mobile), then the muscles are placed along the
shortest distance between these points. Therefore, knowing the point of attachment of a muscle,
and that the movable point when the muscle contraction is attracted to stationary, you can always
tell in advance which direction will be the movement produced by the muscle, and determine its
function.

4. Muscles exchanging through a joint, have some relevance to the axes of rotation, and
this is due to the function of muscles. Usually muscles their fibres or their resultant force is
always in the crosshairs approximately at a right angle the axis in the joint, around which they
make the move. If a uniaxial joint with front axle (ginglymoid joint) muscle lies vertically, i.e.
perpendicular to the axis, and on the flexor side of her, it produces flexion, flexio (reducing the
angle between the moving links). If a muscle lies vertically, but on the extensor side, it produces
extension, extensio (increasing the angle up to 180° at full extension). When a joint in the other
horizontal axis (sagittal) the resultant force of the two muscles-antagonists must be similar,



crossing over the sagittal axis on the sides of the joint (e.g., wrist joint). Thus, if the muscle or
the resultant is perpendicular to the sagittal axis, and medial from it, they produce a cast to the
middle line, adductio, and if lateral, it is the abstraction from it, abductio. Finally, if the joint has
a vertical axis, the muscles crossing it perpendicularly or obliquely and produce rotation, rotation
inwards (on the extremities - pronatio) and laterally (on the extremities-supinatio). Thus,
knowing how many axes of rotation a in this joint, it is possible to tell, what will be the muscles
in their function and how they will be placed around the joint. Knowledge of the location of the
muscle, respectively, axes of rotation has a practical value. For example, if a muscle-flexor, lying
ahead of the front axle, move back, she will act as the extensor, which is used during surgeries to
transplant tendons to recover the function of the paralyzed muscles.

Classification of muscles.

Numerous muscles (they number up to 400) are classified in different ways. The shape
distinguish muscles long, short and wide. Long muscles correspond with the long levers of the
movement, and therefore are found mainly on the limbs. They have a spindle shape where the
middle part is called the abdomen, venter, one of the ends, corresponding to the beginning
muscle is called the head, with a put, and the other the tail, cauda. Tendons, tendo, long muscles
have the form of narrow ribbons.

Some long muscles starts with several heads (many-headed) on different bones, which
strengthens their support. There are two-headed muscle, biceps, triceps, triceps, and quadriceps,
quadriceps. In the case of a merger of the muscles of different origin or have developed from
several myotomal between them remain an intermediate tendon, tendon jumpers, intersectiones
sectiones. Such muscles (mnogoobraznye) are two of the abdomen (e.g., m. digastricus) or more
(for example, m. rectus abdominis). Varies also the number of their tendons, which end of the
muscle. Thus, the flexors and extensors of the fingers and feet have several joints (up to 4),
whereby the contraction of one muscle of the abdomen give physical effect to several fingers,
thus achieving a saving in the working muscles.

Wide muscles are located mainly on the trunk and have an expanded tendon, called the
tendon stretching, or fascia aponeurosis.

There are also other forms of muscles: square (m. quadratus), triangular (m. triangularis),
pyramidal (m. pyramidalis), round (m. teres), deltoid (m. deltoideus), gear (m. serratus), soleus
(m. soleus), etc.

At the direction of the fibers, due to the functionally different muscles with straight
parallel fibers (m. rectus) oblique fibers (m. obliquus), cross (m. transversus), circular (m.
orbicularis). The last form army, or sphincters surrounding the hole. If the oblique fibers join the
tendon on the one hand, it turns out the so-called ownoperate muscle, but if on both sides -
duperest. The special relation of the fibres to the tendon is observed in polyoxazolines (m.
semitendinosus) and preperitoneal (m. semimembranosus) muscles.

Function muscles are divided into flexors (flexores) extensors (extensores), resulting
(adductores), the outlet (abductores), rotators (rotatores) inwards (pronatores) and laterally
(supinatores).

In relation to the joints through which (one, two or a few) spread the muscles, they are
called one-, two - or mnogocwetnye. Mnogocwetnye muscle how longer are superficial
odnosemjannyj.

On the status there are superficial and deep, outer and inner, lateral and medial muscles.

The auxiliary apparatus of muscles.

In addition to the major muscles of her body and the tendons, there are accessories or
otherwise facilitating the work of muscles. Muscle group (or the entire musculature of the known
parts of the body) surrounded by shells composed of fibrous connective tissue called fascia
(fascia bandage, bandage). Structural and functional features are the fascia of the superficial,
deep and organ. Superficial (subcutaneous) fascia, fasciae superficiales s. subcutaneae, lie



beneath the skin and represent a seal subcutaneous tissue surround the entire musculature of this
region, associated morphologically and functionally with subcutaneous fat and skin, and together
with them provide elastic support for the body.

Deep fascia, fasciae profundae, cover a group of synergist muscles (i.e., performing a
homogenous function) or each separate muscle (fascia, fascia propria). If the damage is your own
fascia muscles last in this place stuck out, forming a muscle hernia.

Fascia, separating one muscle group from another, give into the processes, intermuscular
septum, septa intermuscularia infiltrating between adjacent muscle groups and are attached to the
bones.

Covering the structure of the fascia. Superficial fascia forms a kind of pouch for the body
as a whole. Own fascia are cases of individual muscles and organs. Casing structure of a fascial
container characteristic of fascia all parts of the body (torso, head and limbs), and abdominal,
thoracic and pelvic cavities; in particular, it has been studied in relation to limb N.And. Pirogov.

Each division of the limb has multiple boxes, or fascial sacs located around a single bone
(shoulder and thigh) or two (forearm and calf). For example, in the proximal forearm can be
distinguished 7-8 fascial sheaths, and distal -14.

Distinguish the basic case, formed by the fascia that goes around the entire limb, and
cases of second order that contain muscles, vessels and nerves. Theory N. I. Pirogov about
covering the structure of fasciae of the limbs is important for understanding the spread of
purulent streaks, of blood in hemorrhage, and also for local (casing) anesthesia.

Surrounding muscles and separating them from each other, fascia contribute to their
isolated reduction. Thus, fascia and separate, and connect muscle.

Deep fascia forming the coverings of bodies, in particular the own fascia of the muscles
attached to the skeleton intermuscular fascial septa or nodes. With these fascias are constructed
vagina neurovascular bundles. These education, as if continuing a skeleton, serve as a support for
organs, muscles, vessels, nerves, and are intermediate between the fiber and aponeurosis, so we
can consider them as soft skeleton of the human body.

In the area of certain joints of the limbs, the fascia thickens, forming the retinaculum of
the tendons, retinaculum, consisting of dense fibres, thrown over here passing through the
tendon. Under these fascial ligaments are formed of fibrous and bony-fibrous canals, vaginae
fibrosae tendinum, through which tendons pass. As ligament, and beneath the fibrous the vagina
to hold the tendons in their situation, not allowing them to move away from the bones, and in
addition, eliminating the lateral displacement of the tendons, they contribute to a more accurate
direction of muscle traction. Slide tendons fibrous sheaths is facilitated by the fact that the walls
of the last is lined by a thin synovial membrane, which in the region of the ends of the channel is
wrapped to the tendon, forming around it a closed synovial vagina of tendon, vagina synovialis
tendinis. Part of the synovial sheath surrounds the tendon and fused with it, forming a visceral
piece of paper, and the other part lines the inside of fibrous vagina and fused with its wall,
forming a parietal, parietal, leaf. On the transition of visceral leaf of the parietal near the tendon
produces a doubling of the synovial membrane, called the mesentery tendons, mesotendineum.
In thickness it are nerves and blood vessels of the tendon, so damage mesotendineum and located
in the nerves and vessels entails necrosis of the tendon. Mesentery tendon is strengthened with
thin cords-vincula tendinis. In the synovial cavity of the vagina, between the visceral and parietal
sheets of the synovial membrane, is a few drops of fluid similar to synovia, which serves as a
lubricant to facilitate the gliding of the tendon when it moves to the vagina.

Equally important is the synovial Bursa, bursae synoviales, located in different places
under the muscle and tendons, primarily near their attachment. Some of them, as mentioned in
astrologie, are connected with the articular cavity. In those places where the direction of muscle
tendon change, is usually formed the so-called block, trochlea, through which the tendon spreads
like a belt over the pulley. Distinguish between bone blocks when the tendon spreads through the



bone, and the bone surface in this location is lined with cartilage and between bone and tendon is
synovium, and the fibrous blocks formed by fascial ligaments.

To the auxiliary apparatus of the muscles are also sesamoid bones, ossa sesamoidea. They
are formed in the thickness of tendons in the places of their attachment to the bone where you
want to increase shoulder muscle strength and to increase the moment of rotation.

The influence of environmental factors on the muscles.

In muscles vigorously, the processes of metabolism, the intensity of which is increased
when increasing the intensity of muscle work. The blood flow to the muscle increases. Enhanced
function of the muscles leads to improved nutrition and increased muscle mass (called
hypertrophy of working muscle).

Physical exercise associated with different types of work and sports, cause the working
hypertrophy of the muscles that are the most loaded.

The employee-professional determines a long stay of the body in any one position (e.g.
bent when working at the bench) or permanent change of position of a body (e.g., flexion and
extension of the body at the carpenters). Therefore, specialization induces intense activity is not
all muscles, but only certain departments, which is why professional work is the reason for the
strong development of certain parts of the body and a backlog of other.

Similarly, some special types of sports are developing only certain muscle groups. Hence,
occupational health and sports requires universal gymnastics, which contributes to the
harmonious development of the human body.

The correct physical exercises cause the proportional development of the muscles of the
whole body. Since the strengthened muscles affects the metabolism of the whole organism, so far
as physical culture is one of the most powerful factors a beneficial effect on its development.
While the motor activity of skeletal muscle translates to more efficient and economical mode of
self-service. In extreme conditions, which include sports, the skeletal muscles become supporting
factor of blood circulation, because when they are working hypertrophy expands the lumen of
the intramuscular blood vessels, is the working hyperemia of the muscles.

Lately (Arinchin N. And. 1988) discovered a new, pump, the ability of the skeletal
muscles, the fibers of which the reduction is being driven blood intraorganic blood stream,
helping your heart in the implementation of the circulation. Thus, skeletal muscle is a natural
physiological vibrator and an independent pump in the circulatory system, how would the
"peripheral heart"

The muscles of the back

The back muscles are numerous. A major part of their autochthonous forms the muscles
arising from the dorsal divisions of myotomal body, which is layered muscles, move to the back
of the head (visceral) and upper limb (Trincomalee), so that they are arranged in two layers -
superficial and deep.

A. Superficial muscles.

1. Muscles are attached on the belt of upper limb and shoulder:

a) trapezius muscle, Gill origin, moved to the torso from the head and therefore is
innervated by cranial nerve XI, n. accessorius;

b) latissimus dorsi - troscopically moved to the trunk with the upper limb is innervated by
and because of the brachial plexus;

in) m. levator scapulae and m. rhomboideus, truncatellidae: moved from the torso to the
belt of the upper limb are innervated by short branches of the brachial plexus.

2. The muscles attached to the ribs: mm. posteriores serratus superior et inferior; both
muscles are derivatives of the ventral muscles of the body, protruding posteriorly. Their
innervation comes from the anterior branches of the spinal nerves nn. intercostales.



B. Deep muscles. In the process of phylogenesis, the muscles serving for the axial
skeleton, there are like a skeleton, first, therefore, in human ontogenesis they appear early and
are deeper, keeping primitive metameric structure. In their origin they are divided as follows:

1) autochthonous muscles arising from the dorsal divisions of mitomo, so the rear
innervated by branches of spinal nerves;

2) deep muscles of ventral origin, therefore, innervated by the front branches of the spinal
nerves.

Superficial back muscles

I. Muscles attached to the belt of upper limb and shoulder, are arranged in two layers, of
which the surface consists of two broad muscles: trapezius and latissimus dorsi.

1. The trapezius muscle, m. trapezius. It occupies the upper back up to nape and has a
triangular shape. Both trapezius muscles taken together form a shape of a trapezoid, from which
comes the name of the muscle. The muscle starts from the spinous processes of all thoracic
vertebrae, lig. nuchae and from the lineae nuchae superior occipital bone. The upper muscle
fibers down and attached to the acromial end of the clavicle, the middle going horizontally to the
acromion, and the lower upwards and laterally to the spina scapulae.

Function. The upper fibers of the muscles lift up the belt of the upper limb, the scapula is
rotated to its lower angle in the lateral direction, as happens, for example, when lifting the arm
above horizontal. The lower fibers lower scapula downward. While reducing all of the fibers the
muscle pulls the upper limb backwards to the middle, with both blades moving closer to each
other, if this action occurs on both sides.

2. Latissimus dorsi, m. latissimus dorsi covers the whole lower back, approaching its
upper portion to the lower end of the trapezius muscle. It originates from the spinous processes
of the last four (and sometimes five or six) thoracic, all lumbar and sacral vertebrae and from the
posterior part of the iliac crest and, finally, four teeth from four lower ribs. These teeth alternate
with the rear teeth of the external oblique abdominal muscles. From its inception the fibers of the
latissimus dorsi muscle going upwards and laterally in converging direction and are attached to
the crista tuberculi minoris of the humerus. In the initial part, in the lumbar region of the
latissimus dorsi on both sides, form a broad aponeurosis, joined with the fascia thoracolumbalis.

Function. Unbend and proniruet shoulder, the hand leads. Acting through the humerus,
the muscle moves in the same direction and the belt of the upper limb. Owing to its attachment to
the ribs of muscle with fixed arms can expand the rib cage, contributing to the breath and tighten
the body to the hands, for example when climbing the rope. Pulling the torso, the monkeys throw
the body from branch to branch (movement with hands-brachiaria), what explains the strong
development of the broadest muscle of a monkey and a significant saving it (as an echo of
phylogeny) in humans.

3. Rhomboid muscle, m. rhomboideus, lies under m. trapezius, having the form of
rhombic plates. Starts from the spinous processes of two lower cervical and four upper thoracic
vertebrae and attaches to the medial edge of the scapula downward from the spina scapulae.

Function. While reducing rhomboid muscle that draws the scapula towards the spine and
upwards. Being an antagonist of m. serratus anterior, she, along with her locks the medial edge
of the scapula to the rib cage.

4. Muscle, levator scapulae, m. levator scapulae. Starts from the transverse processes of
four upper cervical vertebrae, goes down and laterally and is attached to the upper corner of the
scapula.

The function is visible from the title.

Il. Muscles., attached to the ribs, occur in the third layer of superficial muscles of the
back in the form of two thin plates.



1. Rear upper serrated muscle, m. serratus posterior superior lies beneath the diamond-
shaped muscle that begins from the spinous processes of two lower cervical and two upper
thoracic vertebrae, directed downward and laterally and ends in a 11-V ribs.

Function. Elevates ribs.

2. Rear lower serrated muscle, m. serratus posterior inferior, going from the spinous
processes of the lower thoracic and upper lumbar vertebrae in the opposite direction to the IX-
X1 ribs.

Function. Lowers the lower ribs.

Deep back muscles (autochthonous back muscles).

Autochthonous back muscles form the lateral and medial longitudinal muscle tracts, two
on each side, which lie in the grooves between the spinous and transverse processes and the
angles of the ribs. Deep in its parts closest to the skeleton, they consist of short muscles, located
in the segments between the vertebrae (medial tract); more superficially lie the long muscles
(lateral tract). In the posterior cervical region, in addition, on top of both paths lies m. splenius.

All these muscles have the same origin of dorsal musculature, consisting of amphibians
from a number of momirov, but beginning with the reptiles, only a part of the dorsal muscles
keeps the metameric structure, connecting individual vertebrae (muscles medial-tion tract); part
of the same interconnected for the formation of long muscle (lateral tract).

Belt muscle of the head and neck, m. splenius capitis et cervicis, starts from the spinous
processes of the five lower cervical and upper six thoracic vertebrae: m. splenius capitis, is
attached to the linea niichae and superior to the mastoid process, a m. splenius cervicis -
transverse processes of 1l - 111 cervical vertebrae.

Function. With the reduction of one muscle rotates the head in the direction of
contraction, and at the bilateral muscle contraction rejects the head back and straightening the
cervical spine.

The lateral tract. Its characteristic is the attachment of the muscle to the transverse
processes of the vertebrae and the ribs or their rudiments.

1. Muscle, straightening the spine, m. erector spinae (lat. spina, the spine), starts from the
sacrum, spinous processes of the lumbar vertebrae, the crista illiaca and the fascia
thoracolumbalis. Hence the muscle is pulled to the back and is divided into 3 parts corresponding
to the attachment:

a) to the ribs - iliac rib muscle, m. iliocostalis (lateral part of m. erector spinae);

b) to the transverse processes longissimus, m. longissimus (middle part m. erector spinae)
and processus mastoideus (headquarters);

b) to the spinous processes - spinous muscle, m. spinalis (medial part of m. erector
spinae).

To the lateral tract also includes the individual beams laid between the transverse
processes of two adjacent vertebrae: they are expressed in the most moving sections of the spinal
cord - in the neck (mm. inter-transversarii posteriores cervicis) and lumbar (mm. mediates
lumborum intertransversarii).

The medial tract. The muscles that lie under the lateral tract and consist of separate beams
traveling obliquely from the transverse processes of the underlying vertebrae to the spinous
processes of the overlying, why get the common name m. transversospinalis. Than the superficial
muscles, the steeper and longer the course of their fibres and the using a greater number of
vertebrae they are moved. Accordingly, there are: surface layer, Polysticta muscle, m.
semispinalis, its beams spread over 5-6 vertebrae; the middle layer, partitioned muscle, mm.
multifidi, their beams burn through 3-4 vertebrae, and deep layer, rotators, mm. rotato res, they
go through a single vertebra or to its neighbors.



The medial tract are also muscle bundles, located between the spinous processes of
adjacent vertebrae - interspinal muscles, m. interspinales, which are expressed only in the most
mobile sections of the spinal cord in the cervical and lumbar.

In the most moving place the spine in its joint with the occipital bone m.
transversospinalis reaches a particular development; it is composed of four paired muscles, the
two oblique and two straight lines, which are located under the m. and semispinalis m.
longissimus.

Oblique muscles are divided into upper and lower. Top, m. obliquus capitis superior runs
from the transverse process of Atlanta to the linea nuchae inferior. Bottom, m. obliquus capitis
inferior, going from the spinous process Il cervical vertebra to the transverse process of the |
cervical. Direct muscles are divided into large and small. Big m. posterior rectus capitis major
goes from the spinous process Il cervical vertebrae to the linea nuchae inferior. Mala, m. rectus
capitis posterior minor, is a line from the tuberculum posterius | cervical vertebra. When
unilateral reduction they participate in the respective turns of the head, and in two-way - pull it
back.

Deep back muscles (ventral origin).

1. Muscles, lifting the edges, mm. levatores costarum, the same muscle bundles of
external intercostal muscles shifted toward the vertebral column. They exist only in the thoracic
region and are under the m. erector spinae. Despite its name the action of these muscles
podnimateli as the rib is unlikely that significant; they are mainly involved in the inclination of
the vertebral column in the lateral direction. Innervation by nn. intercostales.

2. The remains of the intercostal muscles to form muscle bundles, located between the
rudiments of the ribs (anterior tubercles) cervical vertebrae (mm. anteridres intertransversarii
cervicis) and between the transverse processes of the lumbar (mm. intertransversarii laterales
lumborum).

The fascia of the back

The outer surface of the m. trapezius and m. latissimus dorsi is covered by a thin
superficial fascia, which is in the back of your neck seems to be more thickened (occipital fascia,
fascia nuchae). In addition to the fascia, on the back there is another fascia, which lies deeper and
separating the autochthonous muscles of the back from the surface of the underlying muscles
(deep or your own, the fascia behind). It's called the fascia thoracolumbalis. There are two
pieces: surface (rear) and deep (anterior). Surface sheet, extends from pelvis to head: medially it
merges with the spinous process, and laterally moves to the edges. Deep fasciae thoracolumbalis
piece starts from the transverse processes of the lumbar vertebrae and is only for between the XII
rib and the iliac crest, where it is attached at the top and bottom. Heading in the lateral direction,
the deep fasciae thoracolumbalis leaf covers the anterior surface of m. erector spinae and at the
lateral edge of the latter merges with the surface sheet. Thus, the deep autochthonous muscles in
the lower back are laid in a closed osteo-fibrous sheath, and the initial part of m. erector spinae -
fibrous.

The muscles and fascia of the ventral side of the body

The ventral musculature in the lower vertebrates runs continuously on the ventral side of
the body. In higher vertebrates it differentialsa on 4 regions: cervical, thoracic, abdominal and
caudal.

The person of these four departments in connection with bipedalism develops particularly
the abdominal muscles; in the tail section, it is reduced in connection with a reduction of the tail.

Autochthonous muscles of the body, developed from ventral outgrowths of mitomo,
despite the various differentiation of selected areas, in General arranged in the same way. With
the full development of the ventral muscles in it first of all possible to distinguish between lateral
(lateral muscles) normally consists of three layers, and then the front (rectus muscles), located



longitudinally from the pelvis to the head on the sides of the median connective tissue septum
(white line).

In humans, this type is most pronounced in the belly area where there is a well-developed
lateral wide (mm. obliqui et transversus abdominis) and the front straight muscle (m. rectus
abdominis); in the thoracic front [straight) muscles do not exist due to the development of the
sternum, whereas on the neck, they are available again (the muscles that attach to the hyoid
bone).

The lateral musculature of the abdomen does not have segmentation, but in the ore
region, were kept in the primary metamerism in explicit rime due to the presence of ribs located
along the myosepta of myotomal (mm. intercostales). On the lateral neck muscles was
transformed into three scalene muscle (mm. scaleni). As indicated earlier, the direct muscle
retains traces of metamerism (tendon jumpers). (besides, some parts of the ventral musculature is
displaced posteriorly on the middle surface of the vertebral column (predposlednii muscles) or
the side (m. quadratus lumborum), or even go on the Dorsal surface of the spinal column,
entering in the composition of the dorsal muscle, where they have already been discussed.

Predposlednii muscles are developed at the upper end of the body (on the neck), such as
the muscle at the lower end the person went to education muscle of the pelvic floor (m. levator
ani and m. coccygeus,). Part of the ventral musculature is a peculiar muscle, which exists only in
mammals. This diaphragm-derived neck muscles, went down to the lower end of the ore cells, on
the border of the abdominal cavity.

Finally, on top of the autochthonous ventral musculature in some places muscle-aliens -
derivatives of Gill arches and part of the muscles of the limbs.

The muscles of the chest

Chest muscles are divided into the muscles that begin on the surface of the chest, and
reaching from it to the belt of the upper limb and to a free upper extremity, and on their own
(autochthonous) muscles of the chest, included in the walls of the chest cavity.

In addition, we will describe here the aperture diaphragm a, which limits the thoracic
cavity from the bottom and separates it from the abdominal cavity. The diaphragm is developed
in the neck, so its innervation mainly originates from the cervical plexus.

The muscles of the chest, related to the upper limbs.

1. The pectoralis major muscle, m.pectoralis major, starts from the medial half of the
clavicle (pars clavicularis), from the anterior surface of the sternum and cartilage 11-V1I ber (pars
stemocostalis), and finally from the front wall of the vagina straight uszy of the abdomen (pars
abdominalis). Attaches to crista tuberculi majdris of the humerus. The lateral edge of the muscle
adjacent to the edge of the deltoid muscle of the shoulder, delays from it a groove, sulcus
deltoideopectoralis that expansion is up under the collarbone, causing a small here the subclavian
fossa. Function. Leads the arm to the body, turns it inside (proniruet), uchicha part flexes the
arm. While fixed upper extremities can raise ribs to the sternum and thereby contribute to breath,
involved pulling the torso when climbing

2. Pectoralis minor, m. the pectoralis minor lies under the pectoralis major. It begins with
four teeth from Il to V rib and attaches to the processus coracoideus of the scapula.

Function. Delays in the reduction of the shoulder blade forward and down. With fixed
arms acts as a muscle of inhalation.

3. Subclavian muscle, m. subclavius, extends between the clavicle and | edge. Function.
Grudinoklyuchichno reinforces the joint, pulling the clavicle down and medially.

4. The serratus anterior muscle, m. serratus anterior lies on the surface of the chest in the
side chest. The muscle usually begins nine teeth from the upper nine ribs and attaches to the
medial edge of the scapula. Function. Together with the rhomboid muscle, also attaches to the
medial edge of the scapula, forms a broad muscular loop, which covers the torso and presses to
his shoulder. While reducing the whole simultaneously with the dorsal muscles (trapezius and



rhomboid) m. serratus anterior sets motionless blade, pulling it anteriorly. The lower part of the
muscle turns the lower angle of the scapula anteriorly and laterally, as it happens when lifting the
arm above the horizontal level. Upper teeth move the scapula together with the clavicle
anteriorly, being antagonists of secondary fibers m. trapezius, at a fixed zone of raised ribs,
contributing to breath.

Of the four muscles described the first two troscopically, the second - truncatellidae.

Autochthonous muscles of the chest.

1. External intercostal muscles, mm. intercostales externi, perform intercostal spaces from
the vertebral column to the costal cartilages. Start from the bottom edge of each rib, and run
obliquely downwards and back to front and are attached to the upper edge of the underlying rib.
Between the cartilages of the ribs, muscles replaced by fibrous plate with the same fiber
direction, membrana intercostalis externa.

2. The internal intercostal muscles, mm. intercostales interni, lying under the outer and
have a relatively with the latest reverse the direction of fibres, intersecting them at an angle.
Starting at the upper edge of the underlying ribs, they go upward and forward and attach to the
overlying edge. In contrast, external internal intercostals reach the sternum, passing between the
costal cartilages. Posteriorly mm. intercostales interni reach the angle of the ribs. Instead,
between the rear ends of the ribs is membrana intercostalis interna.

3. Subcostal muscles, mm. subcostales, lie on the inner surface of the lower part of the
thorax in the region of the corners of the ribs have the same fiber direction as the internal
intercostal muscles, but spread over one or two ribs.

4. Transverse muscle of the chest, m. transversus thoracis, also located on the inner
surface of the thorax in its anterior region, forming a continuation of the transverse abdominal
muscles.

Function. Mm. intercostales externi raise the ribs and expand the chest in anteroposterior
and transverse directions and are consequently muscles inhalation active during normal quiet
breathing. The strong breath and take part the other muscles can raise the ribs upward (mm.
scaleni, m. sternocleidomastoideus, mm. pectorales major et minor, m. serratas anterior, etc.)
provided to the movable points of their attachments in other places, were fixed motionless, as,
for example, instinctively make patients, suffering from shortness of breath. He's got a flail chest
during expiration occurs mainly because of the elasticity of the lungs and chest.

According to some authors, relaxed exhalation also participate mm. intercostales interni.
With increased exhalation participate more mm. subcostales, m. transversus thoracis and other
muscles, lower ribs (stomach muscles).

Fascia of the breast

The front surface of the m. the pectoralis major is covered by the superficial leaf of the
fascia of the breast, pectoralis fascia, which passes medial to the periosteum of the sternum, at
the top - in the periosteum of the clavicle and lateral - fascia deltoidea. Under m. the pectoralis
major is more pronounced deep fasciae leaf pectoralis, which is in the region of the trigonum
clavipectorale (between clavicle and pectoralis minor muscle) has called fascia clavi-pectoralis.
During the process of splitting and re-connecting, deep leaf fasciae surrounds the pectoralis m.
and subclavius m. pectoralis minor. The superficial and deep fasciae of the pectoralis sheets are
joined together in two places: 1) in the sulcus deltoideopectoralis and 2) at the lower edge m.
pectoralis major, pectoralis fascia where it passes into the fascia axillaris. The last is the bottom
of the fossa axillaris, axillary fossa, along the circumference which extends to the adjacent
muscles, and in the middle greatly deepened along with covering her skin, making turns visible
on the outside of the axillary fossa. In addition to the fascia on the surface of the chest, inner side
of the latter is lined with the intrathoracic fascia, fascia endothoracica, which also switches on
the diaphragm in the form of a very thin layer of fiber.

Aperture



Aperture, diaphragma, is a flat thin muscle, m. phrenicus, a dome-shaped curved, covered
with top and bottom fascia and serous membrane. Her muscle fibers, beginning at the
circumference of the lower aperture of the thorax converge in a tendon stretching, which
occupies the middle of the diaphragm centrum tendineum. At the place of origin of the fibers in
the muscle Department diaphragm distinguish lumbar, costal and sternal parts.

The lumbar part, pars lumbalis consists of two parts - the legs - right and left crus
dextrum et sinistrum. Both feet leave the diaphragm between itself and the spinal column
triangular gap, the hiatus aorticus, through which pass the aorta, lying behind her duictus
thoracicus. The edge of this hole is bordered by a strip of tendon, thus reducing the aperture of
the skylight of the Yurt is not changed. Lifting up the legs of the diaphragm converge in front of
the aortic orifice and then a few left and up from it again apart, forming a hole, hiatus
esophageus, through which pass the oesophagus and both accompanying nn. vagi. This hole is
bordered by muscle bundles, which play the role of a pulp, regulating the promotion of food.
Between the muscle bundles of each of the legs of the diaphragm are formed slots through which
pass nn. splanchnici, v. azygos (left - v. hemiazygos) and sympathetic trunk.

Rib portion, pars costalis, starting from cartilage VII-XII ribs, which ascend in the
direction of the tendon center.

Sternal part, pars sternalis, departs from the back surface of the xiphoid process of the
sternum to a tendon center. Between the pars sternalis and pars costalis of the sternum in close
proximity to a steam room a triangular slit, trigonum ternocostale, through which penetrates the
lower end of a. thoracica interna a. epigastrica superior.

The other paired slit larger sizes lumbocostale trigonum, located between the pars costalis
and pars lumbalis. This gap, corresponding cestoidea in fetal life, the communication between
the thoracic and abdominal cavities, covered by the pleura and fascia endothoracica, a bottom-
subperitonealis fascia, retroperitoneal cellular tissue and peritoneum. Through it can pass the so-
called diaphragmatic hernia.

A few backwards and to the right of the middle line of the tendon in the center is a square
hole, foramen venae cavae inferior, through which passes the inferior Vena cava. As mentioned,
the diaphragm has a dome shape, but the height of the dome is uneven on both sides: the right
part propped up by the bottom of a voluminous liver, is higher than the left.

Function. Aperture is reduced on inhalation, the dome flattens her, and she falls. Due to
the omission of the diaphragm increases the chest cavity in a vertical direction that takes place
when you inhale.

Abdominal muscles

The abdominal muscles occupy the space between the lower aperture of the thorax and
the upper edge of the pelvis. They surround the abdominal cavity, forming its walls. Distinguish
between side, front and back muscles. Abdominal muscles belong exclusively to autochthonous
ventral musculature of this region and are innervated by intercostal nerves (V-XII) and the upper
branches of the lumbar plexus.

The side abdominal muscles

The side abdominal muscles are three broad muscular layer, lying on each other,
stretching the tendon which, forming the vagina for m. rectus abdominis, incorporate front of the
abdomen on the so-called white line, the linea alba.

1. External oblique abdominis, m. obliquus externus abdominis, the most superficial of
the three broad muscles of the abdomen. It begins on the lateral surface of the thorax from the
lower eight ribs by eight teeth, and the fibres go downwards and medially. This broad area is the
origin of the muscle and nevertheless lower in comparison with the four-legged arrangement due
to the strengthening of the muscles of the upper limb that anthropomorphic monkeys serves as a
means for throwing the body from tree to tree (brachiaria), and the human body work. The need
for a large support for the muscles of the upper limb causes expansion and lengthening of the



chest and pushed off down affixed to her abdominal muscles, oblique and direct. Fibers of the
external oblique muscle is like a continuation of the external intercostal muscles and going in the
same direction obliquely downward and backward. This is because in the process of
phylogenesis as the disappearance of the ribs the intercostal muscles are fused with each other
and form a continuous muscle layers. Rear beams are attached to the iliac crest. The rest of the
muscle fibers pass into a broad aponeurosis, which passes in front of m. rectus abdominis and the
midline of the abdomen criss-cross with the aponeurosis of the other party. Its fibres take part in
the formation of longitudinal strand - the white line of the abdomen.

The lower free edge of the aponeurosis of the external oblique muscle and burn between
spina iliaca anterior superior and tuberculum pubicum, tucking into a gutter. This region is
allocated conditionally is called the inguinal ligament, lig. inguinale. In primates, inguinal
ligament supports the lower abdominal wall and the inguinal canal, and is also important for
erection. In humans it stands out only as the bottom wall of the inguinal canal.

The place of the medial attachment of the inguinal ligament its fibrous fiber wrapped
bottom, to the crest of the pubic bone, forming a so-called lacunar ligament, lig. lacunare. Over
the medial division of the inguinal ligament to the aponeurosis of the external oblique muscle is a
triangular slit - superficial inguinal ring, the annulus inguinalis superficialis. Behind the rear
edge of the fleshy part m. obliquus abdominis externus, between it and the beginning of m.
latissimi dorsi, forms a small triangular interval, trigonum lumbale, limited from below the iliac
crest. The bottom of the triangle is the internal oblique muscle of the abdomen. The outer surface
of the m. obliquus externus abdominis is covered by a thin fascial sheet, which continues in the
aponeurosis of the muscle, closely with him when healing. On top of this piece in hypogastrium
meets another fascia superficialis related to the deep layer of the subcutaneous tissue: it grows
down to the inguinal ligament.

Function. External oblique abdominal muscle in unilateral contraction rotates the torso in
the opposite direction. In bilateral contraction lowers the ribs, flexes the spine.

2. Internal oblique abdominis, m. intcrnus obliquus abdominis lies beneath the previous
muscle. It originates from the rear fasciae thoracolumbalis, then from the iliac crest and from the
lateral two thirds of inguinal ligament. The direction of the muscle fibers in General upward, fan-
shaped. Rear muscle bundles, ascending upwards, are attached to the lower edge of the XII, XI
and X of ribs. Extension between the ribs serve mm. intercostales interni. Front muscle bundles
pass into a broad aponeurosis, which is on the lateral edge of m. rectus is split into two pieces,
taking part in the education of the vagina called the muscles. Medial to the m. rectus, no linea
alba, the aponeurosis is connected with the same fascia of the opposite side. M. obliquus internus
abdominis from its outer and inner surfaces covered with a fascial plates. Function. Internal
oblique abdominal muscle with a unilateral reduction together with the external oblique
abdominal muscle of the opposite side rotate torso to his side. When bilateral reduction of the
internal oblique muscles Flex the spine.

3. Transverse abdominis, m. the transversus abdominis, is the most profound and subtle
of all the broad abdominal muscles. It starts from the inner surface of lower six ribs. Above the
diaphragm a continuation of it is m. tranversus thoracis. Further inferiorly and posteriorly the
muscle originates from the deep fasciae thoracolumbalis piece and finally at the very bottom - to
the iliac crest and lateral two thirds of inguinal ligament. From its inception the muscle fibers are
transversely anteriorly and medially and pass into a broad aponeurosis, which is sent to the linea
alba, its upper part behind, and in the lower m ahead. rectus abdominis, and is connected with the
aponeurosis of the opposite side. In many mammals this muscle is more developed, and may
involve the testicle into the abdominal cavity from the scrotum. Of the internal oblique and
transverse muscles towards the egg moves only a small muscle bundle is a vestigial muscle
lifting egg, m. cremaster. On its internal surface, facing into the abdominal cavity, the transverse
abdominal muscle is covered by fascia transversal! s, which is a plot of the total podbryushinnye



fascia, fascia subperitonealis. The last lines the entire inner surface of the abdominal wall and
sometimes is a separate title accordingly the layout area: transversalis fascia, fascia iliaca, fascia
pelvis etc Function. The transverse abdominal muscle in bilateral reduction reduces the volume
of the abdominal cavity. Is the main part of the abdomen.

Front muscles. belly

Rectus abdominis, m. rectus abdominis lies on both sides of the side of the middle line
and consists of longitudinal muscle bundles running in the vertical direction. It starts from the
front surface of V, VI and VII costal cartilages and xiphoid process of the sternum, then
gradually narrowing, is directed downward and is attached by a strong tendon to the pubic bone
in the space between the symphysis and the tuberculum pubicum. Start low rectus muscle in
comparison to animals, as already mentioned, due to the expansion from the anthropomorphic
apes and man chest, which became a support for the developed muscles of the upper limb in
connection with brachiaria (in monkeys) and labor (people). The path of the muscle is
interrupted running transversely (three or four) tendon jumpers, intersectiones sectiones. Jumper
fused with the anterior wall of the vagina, which is m. rectus. Intersectiones sectiones represent
traces of the former segmental development of the ventral muscles. They have functional
significance: separating the muscle segments, they allow each of them to contract on their own.
Function. With the reduction of the rectus abdominis down the chest and flexes the spine.

2. The pyramidal muscle, m. pyramidalis, a small triangular muscle that lies beneath the
front wall of the vagina straight muscle on the pubic symphysis. It is a vestige of the muscles that
surrounds the monotremes and marsupials a pouch for carrying young. Function. The pyramidal
muscle while reducing pulls the white line of the abdomen.

The vagina of the rectus abdominis muscle.

Each of the rectus abdominis is enclosed in the vagina, the vagina m. recti abdominis,
formed by the tendon strain of the three broad abdominal muscles. The vagina is in the upper
part, above the navel, constructed in such a way that the aponeurosis of the external oblique
abdominal muscles passes in front of m. rectus and the aponeurosis of the transverse muscle in
the back, the aponeurotic tension of the internal oblique muscle splits into two plates that cover!
rectus front and rear, grow together with the aponeurosis of the external oblique and transverse
muscles, and together with them forming the front and back of the vagina. In the lower part, 4-5
cm below the umbilicus, the structure of the vagina is different: here, the aponeurosis of all three
abdominal muscles pass in front of the rectus, part of the front wall of her vagina, while the
posterior vaginal wall is missing, replaced here transversalis fascia lining the abdominal wall
from the inside. The rear wall aponeurotic vagina ends over the place more or less sharp concave
bottom edge, called the linea arcuata. The lack of a back wall of the vagina straight muscles in
the lower part, apparently, is connected with the filling of the bladder, which, rising over the
edge of the pubic symphysis is shifted to this place. Thickening of the anterior wall in the lower
part is connected with a vertical position of the human body, in which the lower part of the
abdominal wall is a lot of pressure.

The white line of the abdomen.

The aponeurosis of the broad abdominal muscles, converging and connecting with each
other in the midline, to form between the rectus muscles of the tendon strip is a white line, the
linea alba stretches from the xiphoid process of the sternum to the pubic symphysis. At the top of
the white line is quite wide (2-2. 5 cm at the umbilicus). On the ground at some distance from the
navel it quickly narrows but thickens in the anteroposterior direction. Almost in the middle of the
linea alba is the umbilical ring, annulus umbilicalis, formed by scar tissue, connecting with the
skin of the navel. Light color lines is due to the decussation of the fibers of the tendon in the
frontal plane (when moving from one side to the other) and sagittal (from the surface to depth),
and a poverty of blood vessels. This fact is used by the surgeons when necessary in surgery (e.g.,
cesarean section) is widely open abdominal cavity.



The function of the abdominal muscles. Abdominal muscles narrows the abdominal
cavity and put pressure on its inside, forming a so-called the abdominal press prelum
abdominale, the effect of which manifests in the outward expulsion of the contents of these
organs in the acts of defecation, urination and childbirth, coughing and vomiting. This action
takes part and the diaphragm, which, being reduced under heavy breath, produces in its flattening
down pressure on the abdominal viscera and the diaphragm of the pelvis and provides them with
support. In addition, due to the tone of the abdominal muscles, the viscera are held in their
position; in this case the musculo-aponeurotic wall of the abdomen plays a role like holding the
abdominal belt. Next, the abdominal muscles Flex the spine and torso, being the antagonists of
the muscles of the back, extending them. It produces direct muscles, bringing together between
the chest and pelvis, as well as oblique when bilateral reduction. When unilateral contraction of
the abdominal muscles together with m. erector spinae tilt your torso to one side. Obliques take
part in the rotation of the spine to the rib cage, and on the side where there is a rotation, m is
reduced. obliquus internus abdominis, and on the opposite side - m. obliquus externus
abdominis. Finally, the abdominal muscles participate in breathing movements: attaching to the
ribs, they pulled the last down, facilitating exhalation.

Back abdominal muscles.

Square loin muscle, m. quadratus lumborum, quadrangular muscle plate lying in front of
m. erector spinae and separated from the last deep leaf of fascia thoracolumbalis. Starting from
the iliac crest and lig. iliolumbale, it goes to the twelfth rib and transverse processes | to IV of
the lumbar vertebrae. Function. Square loin muscle in unilateral your reduction along with other
abdominal muscles and m. erector spinae tips towards the vertebral column with the rib cage.
When the tonic contraction on both sides at the same time with the same muscles, it keeps the
spine in a vertical position. Delaying the XII rib downwards, and can act as a muscle of
exhalation.

The inguinal canal.

Inguinal canal, canalis inguinalis, is a slit through which passes the spermatic cord,
funiculus spermaticus, men and the round ligament of the uterus, lig. teres uteri in women. It is
placed in the lower part of the abdominal wall on the other side of the abdomen, immediately
above the inguinal ligament, and goes from top to bottom, from outside to inside, from back to
front. Its length is 4.5 cm. it is Formed to the outer two thirds of the inguinal ligament gutter
grow internal oblique and transverse muscles, over the medial third of the ligament they are free
to spread through the spermatic cord or round ligament. Thus, between the lower edges of
internal oblique and transverse muscles on the top and the medial division of the inguinal
ligament on the bottom turns triangular or oval slit, which is one of the mentioned formations.
This gap is the so-called inguinal canal. From the lower edge of internal oblique and transverse
muscles, overhanging the seminal cord to the last one departs a bundle of muscle fibers
accompanying the cord into the scrotum, m. cremaster (the muscle, lifting the testicle).

Slit the inguinal canal is closed in front by the aponeurosis of the external oblique muscle
of the abdomen, passing down to the inguinal ligament, and behind it is covered by fascia
transversalis. Thus, in the inguinal canal it is possible to distinguish between four walls. The
front wall is formed by aponeurosis of the external oblique abdominal muscles, and rear - fascia
transversalis; the upper wall of the channel is represented by the lower edge of internal oblique
and transverse muscles, and the lower - the inguinal ligament. In the front and rear walls of the
inguinal canal has an opening called the inguinal ring, superficial and deep.

Superficial inguinal ring annulus inguinalis superficialis (anterior wall), formed by the
diverging fibers of the aponeurosis of the external oblique muscle on two legs, one of which,
crus laterale, is attached to the tuberculum plibicum, and the other, crus mediale,- to the pubic
symphysis. In addition to these two legs, describes a third (rear) leg surface of the ring, lig.
reflexum, lying in the inguinal canal behind the spermatic cord. This leg is formed by the lower



fibres of the aponeurosis of the obliquus externus abdominis m the opposite side, which, crossing
the middle line, passes behind the crus mediale and merge with the fibers of the inguinal
ligament. Limited crus mediale and crus laterale superficial inguinal ring is in the form of
oblique triangular slit. Acute lateral angle of the slit rounded curved tendinous fibers, fibrae
intercrurales, originating from the fascia covering m obliquus externus abdominis. This fascia is
in the form of a thin film down the edges on top of personal inguinal ring in the spermatic cord,
accompanying the latter into the scrotum, called fascia cremasterica.

Deep inguinal ring annulus inguinalis profundus, is located in the posterior wall of the
inguinal canal formed by the fascia transversalis, which from the edges of the rings continues in
the spermatic cord, forming a sheath surrounding it together with the egg, fascia spermatica
interna. In addition, the back wall of the inguinal canal reinforced in its medial division of the
tendon with fibers extending from the aponeurotic stretching m. transversus abdominis and down
on the edge of the rectus muscles down to the inguinal ligament. This so-called falx inguinalis.
The peritoneum covering this wall, forms two inguinal fossa, fossae inguinales, separated from
each other by the sheer folds of peritoneum, called the umbilical. These next folds: the lateral
plica umbilicalis lateralis, formed by the raised peritoneum passing underneath a. epigastrica
inferior; medial plica umbilicalis medialis, ligamentum mediale contains umbilicale, i.e.
overgrown a. umbilicalis embryo; middle, plica umbilicalis mediana, covers lig. umbilicale
medianum, overgrown bladder (urachus) of the embryo.

The lateral inguinal fossa, fossa inguinalis lateralis located laterally from the plicae
umbilicalis lateralis, corresponds exactly to the deep inguinal ring, the medial fossa, fossa
inguinalis medialis, which lies between the plica umbilicalis lateralis medialis and plica
umbilicalis, corresponds to the weakest division of the rear wall of the inguinal canal and placed
against the superficial inguinal ring. Through these holes in the inguinal canal can bulge inguinal
hernias, and through the lateral fossa is lateral (external) oblique hernia, and in the medial -
medial (internal) direct hernia. The origin of the inguinal canal is in connection with the so-
called lowering of testicle descensus testis, and the formation in the embryonic period procesus
vaginalis of the peritoneum.

Equipments of the lesson: posters, models, slides

References:
1. Inderbir Singh. Textbook of anatomy. 2016

2. Netter's Clinical Anatomy, John T. Hansen, PhD, USA 2019

3. Dr. BD. Chaurasia. Human anatomy. 2019

4. Richard L.Drake, A.Wayne Vogl, Adam W.M.Mitchell, Richard M.Tibbits, Paul
E.Richardson. Gray's atlas of anatomy. Second edition. 2015.

5. Anne M. Gilroy, Brian R. MacPherson, Lawrence M. Ross, Michael Schuenke, Erik
Schulte, Udo Schumache. Atlas of anatomy. 2009.

6. Richard S.Snell. Clinical anatomy by regions. Ninth edition. 2012.

7. Carmine D.Clemente. A regional artlas of human body. Sixth edition. 2011. Chapter 1.
P.1-138

8. Michael Schuenke, Erik Schulte, Udo Schumacher. Atlas of Anatomy. Head and
Neuroanatomy. 2010
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Class time - 2 hours Number of students: 36-48

Form of lesson Introduction, visual lecture

The plan of the lecture 1. Superficial muscles of the neck - branchial
arches derivatives

2. Middle neck muscles, or muscles of the
hyoid bone

3. Deep muscles of the neck

4. Triangles of the neck

5. Fasciae of the neck

6. Muscles and fasciae of the head

7. Chewing muscles

8. Facial muscles

The purpose of the lesson: To acquaint students with the characteristics of the structure,
topography, development, classification and function of the muscles and fasciae of neck and
head.

Method and technique of teaching Visual lecture, blitz-inquiry, presentation,
cluster, "yes-no" technique

Form of training Collective, group

Means of education Textbook, lecture material, projector, graphic
organizers

Teaching conditions Technically equipped audience

Monitoring and control 1. What groups are divided into the muscles of
the neck?

2. Superficial muscles of the neck.

3. Middle muscles of the neck.

4. Deep muscles of the neck.

5. What groups are divided into the muscles of
the head?

6. Facial muscles.

7. Chewing muscles.

8. Fascia of the neck.

9. Triangles of the neck.

10. The development of the neck muscles.
11. The development of the muscles of the
head.

Technological map of the lecture lesson

Stages, time Teacher Students
Preparatory stage Verification of student Preparation of training tools.
(5minutes) progress Listen, write
Stage 1 1.1. Introduces the topic of the
Introduction lecture, its purpose and
(15 minutes) expected results.

2 stage 2.1. In order to attract 2.1. Listen. They think.
Main part students' attention and check | Answer and listen to the right
(50 minutes) the level of their knowledge, answers
question answer. 2.2. Discuss the essence of
- What groups are divided into | schemes, graphs, slides. Ask
the muscles of the neck? questions, write the highlights




- What groups are divided into | of the lecture

the muscles of the head? 2.3. Remember, write, try to
2.2. Using visual materials, answer questions

continues the presentation of | 2.4.Write, give examples
the lecture material
2.3.—Superficial muscles of
the neck.

-The average muscle neck.
-Deep muscles of the neck.
-What groups are divided into
the muscles of the head?
-Facial muscles.

-Muscles of mastication.
-Fascia of the neck.
-Triangles of the neck.
-Development of the neck
muscles.

-Development of the muscles
of the head.

2.4. Draws the attention of
students to the basic concepts
of the lecture and asks them to

write down
Stage 3 3.1. Draws conclusions and 3.1. Listen, concretize.
Final draws students' attention to the
(5 min.) main points.

Encourages actively
participating students

4 stage 4.1. Task of independent 4. Write down the task
Tasks of independent work work: make a cluster for the
(5 minutes) word "Triangles of the neck"

Theoretical part of the lecture:

The muscles of the neck

The composition of neck muscles includes muscles of different origin.

1. Derivatives of Gill arches:

a) derivatives | Gill arc - mylohyoid muscle, anterior belly digastric,

b) derivatives of the Gill arch Il - chilopoda muscle, posterior belly digastric,
subcutaneous muscle of the neck;

C) derivatives of the remaining Gill arches - grudinoklyuchichno-mastoid muscle,

2. Autochthonous muscles of the neck:

a) front: gradinitza muscle, glutinosity muscle, thyrohyoid muscle, and the scapular-hyoid
muscles and chin-hyoid muscle;

b) lateral: scalene muscles - the front, middle and back;

in) long neck muscles, the long muscle of head, anterior rectus muscle of head, and lateral
straight muscles of the head.

Autochthonous muscles of the neck are the remains of the ventral muscles, the
distribution of which has been affected by two important circumstances: reduction of the edges
and reduction of the body cavity. As a result, the human part of the autochthonous muscles of the




neck disappeared, and only survived stair, predposlednii and chin-hyoid muscle. Accordingly,
the development they are innervated by anterior branches of cervical spinal nerves.

As for the muscles located below the hyoid bone, they are associated with the hyoid
apparatus and is innervated by the ansa cervicalis from the.

Topographically, the muscles of the neck are divided into the following groups.

1. The superficial muscles (platysma, m. sternocleidomastoideus).

2. Average muscles, or muscles of the hyoid bone:

a) muscle lying above it (mm. mylohyoideus, digastricus, stylohyoideus, geniohyoideus);

b) muscles that lie below it (mm. sternohyoideus, sternothyroideus, thyrohyoideus,
omohyoideus).

3. Deep muscles:

a) lateral, attached to the ribs (mm. scaleni anteriores, posteriores mediales et);

b) (m. colli longus, m. longus capitis, m. capili rectus anterior et lateralis).

Superficial muscles - derivatives of Gill arches

1. Subcutaneous muscle of the neck, m. platysma lies directly under the skin on the fascia
in the form of a thin plate. It starts at the level of the 11 rib from fasciae pectoralis et deltoidea
and is attached to the edge of the lower jaw and fascia parotidea and fascia masseterica, part
continuing in the muscles of the mouth. Function. Pulling the skin of the neck, the muscle
prevents compression of the saphenous vein; in addition, it can pull down the corner of the
mouth, which is important for facial expressions.

2. Grudinoklyuchichno-mastoid muscle, m. sternocleidomastoideus, lies immediately
under the previous one, separated from her cervical fascia. Starts from the handle of the sternum
and the sternal end of the clavicle and attaches to the mastoid process and to the linea nuchae
superior occipital bone. The origin of the muscle is a separated part of the m. trapezius and so
has this one muscle innervation. Function. In unilateral contraction, the muscle produces a tilt to
his side of the cervical spine; at the same time lifting the head with the rotation of the face in the
opposite direction.

At the bilateral muscle contraction to hold the head upright so the muscle and the place of
its attachment (processus mastoideus), the most developed person in connection with bipedalism.
When bilateral reduction may also be flexion of the cervical spine while lifting the face. When
the recording head it is possible lifting of the thorax during breathing (accessory muscle of
inhalation).

Average muscles, or muscles of the hyoid bone

The muscles lying above the hyoid bone, the derivatives of Gill arches that lie between
the lower jaw and the hyoid bone.

1. Mylohyoid muscle, m. mylohyoideus, starting from the linea mylohyoidea lower jaw
ends in a tendon suture, raphe, which extends from the inner side of the chin to the body of the
hyoid bone in the midline along the border between the two mm. mylohyoidei. The back part of
the muscle is attached to the body of the hyoid bone. Both mm. mylohyoidei, converging
together, form a muscular bottom of his mouth, diaphragma oris, which closes the bottom of the
Horny cavity.

2. Digastric m. digastricus consists of two bellies connected by an intermediate round
tendon. The anterior belly, venter anterior, originates in the fossa of the lower jaw digastrica and
sent back to the hyoid bone. Rear abdomen, venter posterior, starts at the incisura mastoidea of
the temporal bone and goes to the tendon, through which it connects with the front abdomen. The
intermediate tendon is attached to the body and a large horn of the hyoid bone.

3. Chilopoda muscle, m. stylohyoideus, down from proccesus styloideus of the temporal
bone to the body of the hyoid bone, covering the two beams of the intermediate tendon of the
digastric.



4. Chin-lingual muscle, m. geniohyoideus, is a derivative of the anterior longitudinal
muscles lying over m. mylohyoideus on the side of the raphe extends from spinae mentalis of the
mandible to the body of the hyoid bone.

Function. All four of the muscles lift the hyoid bone upwards. When it is fixed, the three
muscles (mm. mylohyoideus, geniohyoideus, digastricus) lower jaw, being, thus, antagonists of
the masticatory muscles. Fixation of the hyoid bone exercise the muscles located below it (mm.
sternohyoideus, omohyoideus, etc.). Without this fixation is impossible, the lowering of the
lower jaw, as doing so will raise more lightweight and mobile than a jaw, the hyoid bone. The
same three muscles, especially m. mylohyoideus, with its reduction during the act of swallowing
raise the tongue, pressing it into the sky, making the food lump is pushed into the throat.

The muscles located above the hyoid bone, part of a complex apparatus, including the
mandible, hyoid bone, larynx, trachea, and which plays an important role in the act of articulate
speech. In the process of human evolution occurred morphological changes in those muscles
associated, on the one hand, with the reduction in the grasping function of the jaws, which
acquired arms, and with another - with the advent of articulatory movements. Therefore, when
comparing skulls of Neanderthal man and modern man can see the following changes the
attachment of the respective muscles:

a) the place of attachment of the rear of the abdomen m. digastricus - incisura mastoidea,
flat at the Neanderthal, gets deep in modern man;

b) the place of attachment of the anterior belly of the same muscle-fossa digastrica -
moves the modern man of the medial,

C) the place of attachment m. mylohyoideus - linea mylohyoidea becomes more
pronounced and is located below, so that the diaphragm of the mouth the modern man is below;

g) the place of attachment m. geniohyoideus - spina mentalis-Neanderthals almost non-
existent and occurs only in modern man, who appears and chin projection. All these changes on
the bones caused by the development of these muscles involved in the characteristic only of man
the act of articulate speech.

Muscles lying below the hyoid bone, the derivatives of the anterior longitudinal muscles
of the trunk - refer to the system of the ventral straight muscles of the neck and are located on the
sides of the middle line immediately beneath the skin in front of the larynx and trachea,
stretching between the hyoid bone and the sternum, with the exception of m. omohyoideus,
which goes to the shoulder blade and in its origin is a muscle, has shifted from the torso to the
belt of the upper limb (trancopal).

1. Gradinitza muscle, m. sternohyoideus, starting from the rear surface of the handle of
the sternum, grudinoklyuchichno articulation and the sternal end of the clavicle, goes upward
and is attached to the lower edge of the hyoid bone. Between the medial edges of mm.
sternohyoidei is narrow vertical interval, closed the fascia, the so - called white line of the neck.
Function. Pulls down the hyoid bone.

2. Glutinosity muscle, m. sternothyroideus, lies under the previous one. Originates from
the posterior surface of the arm of the sternum and cartilage of rib | and attaches on the lateral
surface of the thyroid cartilage (to its linea obliqua). Function. Lowers down the throat.

3. Thyrohyoid muscle, m. thyrohyoideus, is like a continuation of the previous muscle,
and lineae obliqua extends from the thyroid cartilage to the body and a large horn of the hyoid
bone. Function. With a fixed hyoid bone pulls up the larynx.

4. Scapular-hyoid muscle, m. omohyoideus, consists of two bellies. Lower abdomen,
beginning on the medial incisura scapulae, fits grudinoklyuchichno-mastoid muscle, where by
means of an intermediate tendon continues in the upper abdomen which goes to the body of the
hyoid bone. Function. M. omohyoideus lies in the thickness of the cervical fascia, which pulls in
its decline, contributing to the expansion of large venous trunks, under the fascia. In addition, the
muscle pulls the hyoid bone downwards.



Deep muscles

Side fixed to the edges, stair, mm. scaleni, are based on a modified intercostal muscles;
hence attaching them to the ribs.

1. Anterior scalene muscle, m. scalenus anterior, starts from the anterior tubercles of the
transverse processes of the I11-VI of the cervical vertebrae and attaches to the tuberculum m.
scaleni anterioris | fin ahead of a sulcus. subclaviae.

2. The middle scalene muscle, m. scalenus medius originates from the anterior tubercles
of the transverse processes of all cervical vertebrae and attaches to the first rib, posterior to
sulcus a. sub-claviae.

3. Back scalene muscle, m. scalenus posterior, starts from the posterior tubercles of the
three lower cervical vertebrae and is attached to the outer surface of the rib I1.

Function. Mm. scaleni raise the top edge, acting as a muscle of inhalation. For fixed
edges, cutting on both sides, they Flex the cervical part of the spinal column anteriorly, and with
a unilateral reduction bend and rotate-vayut her to his side.

1. Long neck muscles, m. lonaus Solli has the shape of a triangle, lying on the anterior
surface of the vertebral column and with the other parties for all cervical and three thoracic
vertebrae.

2. The long muscle of head, m. longus capitis, closes the upper part of the previous
muscle. Originates from the transverse processes of the Ill-VI of the cervical vertebrae and
attaches to the pars basilaris of the occipital bone.

3 and 4. Front and lateral straight muscles of the head, mm. recti capitis anterior et
lateralis, extends from the lateral masses of Atlanta (front) and transverse process (lateral) to the
occipital bone.

Function. M. rectus capitis anterior and m. longus capitis anteriorly tilted his head. M.
longus colli, by subtracting all fiber on both sides, flexes cervical portion of vertebral column,
with the reduction on one side makes it tilt in their favor; the slant beams are involved in the
rotation, head tilt to the side; it helps m. rectus capitis lateralis.

T