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Lecture: Muscles of the trunk - 2 hours
Goal and motivation: This knowledge is important for the future understanding the Topographic Anatomy course, Surgery, Traumatology and other medical specialities.
Plan and structure of the lecture:
1. Division of human body into parts and regions.
2. Regularities in the distribution of the muscles.
3. General characteristic of muscles of the head, their division into the muscles of facial expression and the muscles of mastication:
a.
regions of the head;
b.
origin of muscles; in ontogenesis;
c.
morpho-flinctional peculiarities of facial muscles ;
d.
morpho-f unctional peculiarities of muscles of masticaion.
4.
Development of the neck in phylo- and onthogenesis
a.
Foundries and regions of the neck;
b.
Groups of the muscles of the neck;
c.
Triangles of the neck, clinical significance;
d.
fasciae of the neck.
5. Muscles and fasciae of the back, structure, function;
6. Muscles and fasciae of the chest, their development, structure, function, triangles
7. Muscles and fasciae of abdomen, structure, function;
8. Topography of anterior abdominal wall:
1. Division of the human body onto the regions.
Human body consists of the head-caput, the neck - collum, the trunk - truncus and two pairs of extremities: the upper extremity - extremites superiores and the lower extremity -extremites inferiores. The following parts are distinguished in the head: the forehead - frons, the highest point of the scull - vertex, the back of the head - occipit, the temples - tempera and the face - facies. The trunk consists of the chest - pectus, the abdomen - abdomen and the back - dorsum.
The following vertical lines are drawn for orientation on the chest surface s:
1. linea mediana anterior;
2. linea sternal is;
3. linea medioclavicularis;
4. linea parasternal;
5. linea axillaris anterior, media et posterior;
6. linea scapularis;
7. linea paravertebralis.
The abdomen is divided by two horizontal lines, which are drawn between the ends of the 10th ribs and the other between both the anterior superior iliac spines into three: epigastrium, mesogastrium, hypogastrium. Each of these parts of the abdomen is subdivided by two vertical lines into three secondary regions. The epigastrium is divided into middle epigastric region - regio epigastrca propria and two lateral regions: regiones hypochondriacae dextra et sinistra. The middle abdomen is divided in the same manner into regio umbilicalis and regiones inguinales.
Regularities in the distribution of the muscles.
According to the principle of bilateral symmetry of the body structure, the muscles are paired or consist of two symmetric halves. Since movement accomplished by muscles occurs on a straight line which is the shortest distance between punctum fixum and punctum, mobile, the muscles themselves lie on the shortest distance between these points.
Muscles passing over a joint have a definite relationship to the pivotal axes, which determines muscles function. Usually the fibers or the resultant of muscles cross almost at a right angle to the axis of the joint around which they move. If a muscle extends perpendicularly to the axis from uniaxial joint with a frontal axis, the muscle will also accomplish flexor (flexio) on the flexion surface. If the muscle lies on extension surface, it effects extension (extensio). If the muscles or their resultants extend perpendicular and medial to the axis they will induce an adduction (adductio). Finally, if a joint has a vertical axis, the muscles cross it perpendicularly or obliquely and accomplish rotation (rotatio).
General characterristic of the muscles of the head. Regions of the head
The following regions are distinguished on the surface of the head: regio frontalis, regio supraorbi tails, regio temporalis, regio parietalis, regio occipitalis, regio auricularis, regio mastoidea.
The muscles of the head are subdivided into muscles of mastication and muscles of facial expression. The muscles of facial expression differ from other muscles not only through their origin but through their fasten and functions.
Origins of muscles in ontogenesis.
Muscles which are originated from the myotomes of the head survive partly as muscles of the eyeballs, the rest derivatives of the myotomes of the head are exposed to return development. Mesoderm in the region of the head intestine is exposed to division because lateral of it on side of head part of intestine the gills pockets are formed, which is symmetry in view of furrows 5 from the outside towards them is of entoderm. The stripes of tissue between these furrows are named the gills arches, the first pair of them are visceral arches. Muscles of facial scull are formed from mesoderm in region of visceral arches. The masseter muscle, external and internal pterigoid muscles temporal muscles and mylohioid muscle are originated from mesoderm the region of visceral (mandible) arch.
As a result of blending of internal borders of the mylohioid muscles the floor of mouth is formed; anterior belly of m. digastricus and the muscles of the soft palate are divided there too. Platisma develops from the second visceral arch and then is divided into the muscles of facial expression, posterior belly of m. digastricus and the muscles of the soft palate.
Muscles of facial expression. General principles: lack of fasciae, the muscles are attached to the bone with one end and interlace to the another end with the skin; all are innervated by facial nerve, concentrate around nature holes.
The muscles of facial expression include:
Muscles of vault of the skulls m. epicranius has three bellies: venter frontalis, venter occipitalis and m. auricularis.
Tree parts of epicranius muscle are united by vast tentinous part, the epicranial aponeurosis (galea aponeurotica). The aponeurosis ties with periosteum of the bones of the skull and interlace with the skin; that's why it may move together with it in conseguence of contraction of the frontal and occipitale bellies. Muscles around the eyes are m. orbicularis oculi, m. procerus, m. corrugator supercilii Muscles around the mouth are m. levator labii superior, m. levator anguli oris, m. zygomaticus mayor, m. risorius, m. depressor labii inferiores, m. depressor anguli oris, m. mental is, m. buccinator, m. orbicularis oris (pars labialis et pars marginalis). Muscles surrounding the nose are poorly developed. They are pars transverse, pars alaris, m. depressor septi nasi.
In process of phylogenesis the muscles of facial expression made immense evalution (the fist haven't muscles of facial expression) children muscles are weak, facial expression is limited. With age muscles of connection with occupation. With age the facial expression is changed, the muscles of facial expression .the skin of face loses its elastic, the wrinkles appear. Negative factors influencing of facial expression are smoke, alcohol, drugs. Muscles involved in mastication .
The four muscles (m. masseter, m. tempered is, m. pterygoideus lateral is et medialis) are related genetically (they originate from the mandibular arch), morphologically (they are all attached to the mandible which they move when they contract) and functionally (they accomplish the chewing movements of the mandible, which determines their location).
To definite the strength of the muscles of mastication there is a special apparatus
gnatodinamometr (for example the strenght of the masseter muscle is 36 kg).
Development of the neck in phylo- and antogenesis.
The group of cervical muscles includes muscles of different origin.
1) Derivatives of the visceral arches: derivatives of the first visceral arch - the mylohioid muscle, the anterior belly of the digastric: muscle, derivatives of the second visceral arch, the stylohyoid muscle ,the posterior belly of the digastric muscle, platysma, derivatives of the branchial arches, the sternocleidomastoid muscle.
2) Autocthonous muscles of the neck :
the sternohyoid muscle, the sternothyroid muscle, the thyrohyoid muscle, the omohyoid muscle,, the geniohyoid muscle, scalene muscle, the prevertebral muscle. The autochthonous cervical muscles are rudiments of the ventral musculatures as a result of reduction of the ribs and reduction of the body cavity some of the autochthonous muscles of the neck disappeared in man, and only the scalene, prevertebral and geniohyoid muscles remained.
Bounds and regions of the neck.
Upper bound goes from chin on base and posterior bonder of branch of mandible to the temporomandibular joint, then goes down and back (through the summit of processus mastoideus) along superior nuchae line to the external protuberance of the occipitle bone. Lower boundary goes from incisura jugularis; on superior border of clavicule to the summit of acromion and then to processus spinossu.s of the vilth vertebra. The following parts are distinuished in the neck : regio cervical is anterior, regio sternocleidomastoidea (part), regio cervicalis lateral is (pair), regio cervicalis posterior (regio nuchae). Small regio situated behind the angle of the mandible and in front of the mastoideus processes is named fossa retromandibularis . Groups of the muscles of the neck. Topographically, the muscles of the neck are groupped as follows:
Superficial muscles - platisma, m. sternocleidomastoideus. . Medial muscles: a.
muscles located above the hyoid bone: m. digastricus, m. mylohyoideus, m.
stylohyoideus, m. genihyoideus.
b.
muscles located below the hyoid bones m. sternohyoideus, m. sternothyroideus, m.
thyrohyoideus, m. omohyoideus.
Deep muscles:
a.
lateral group : m. scalenus anterior, m. scalenus medius, m. scalenus posterior;
b.
medial (prevertebral) group : m. longus coli, m. longus capitis, m. rectus capitis
anterior, m. rectus capitis lateralis.
Triangles of the neck:
1)
trigonum omoclaviculare;
2)
trigonum   omotrapesoideum;
3) trigonum submandibular;
4) trigonum caroticum;
5) trigonum omotracheale.
There is Pirogov's trigone limited by posterior bordes of m. mylohyoideus in front, posterior belly of m. digastricus in back, n. hypoglossus at the top lingual artery goes in this trigone (dressing tie) during some operation. Fasciae of the neck.
Five fascial layers are distinguished after Shevkunenko: the superficial cervical fascia, the superficial layer of the cervical fascia proper, the deep layer of the cervical fascia proper, the endocervical fasci and the prevertebral fascia. According to the Paries Nomina Anotomica, all fasciae of the neck-are embraced under the tern fascia cervicalis, which is divided into three layers as follows : the superficial layer; the pretracheal layer covering the salivary glands, muscles and other structures located in front of the trachea, the prevertebral layer corresponding to the fifth fascia (after Shevkunenko). Fasciae of the neck limite the spaces of the neck: closed spaces (spatium submandibulare, spatium interaponeuroticum suprosternale) where are superficial veins of the neck, arcus venosus juguli, chiry of they is dangerous. Open space is~spatium prebrancheale-   is   situated   between  the   parietal   and   visceral   layers   of  fascia endocervicalis and contains the lymph nodes, the isthmus of the thyroid gland and flood vessels (a. thyroidea ima plexus thyroideus impar), which can be injured during tracheotomy; this space extends into anterior mediastinum. Spatium retroviscerale is situated between the fourth and fifth fascia behind the pharynx and oesophagus and continuous down wards with the posterior mediastinum.
Named spaced may be ways of going of the processes on the neck
Muscles and fasciae of the back, their structure, function.
The back (dorsum) comprises all the posterior surface of the trunk. Its upper limit
border is external occipital protuberance and superior nuchae line, the lower limit border
is the sacroiliac joint and coccyx, the back borders on sides with the shoulder girdle
fossa axillaris and lateral surfaces of chest and abdomen on posterior axillary lines.
Regions   of the   back:   regio   vertebralis,   regio   sacralis,   regio   scapularis,   region interscapularis, regio lumbalis.
Host of the muscles of the back are autochthonous, that are originated from the dorsal
parts of the trunk myotomes. They are covered by muscles which are displaced to the
back from the head (visceral muscles )and upper limbs (truncopetal muscles). As a
result the muscles of the back are arranged in two layers, the superficial and the deep
layers.
Superficial muscles of the back develop on connection with the upper limb. There are
m. trapezius, m. latissimus dorsi, m. levator scapulae, m. rhomboideus major and minor,
m. serratus posterior superior and m. serratus posterior inferior.
Deep muscles of the back are derivatives of the myotomes. There are m. splenius
cervicis et capitis, m. erector spinae, m. transversospinalis , m. interspinalis, m.
intertransversales et mm. occipitovertebrales.
a. Topography of the back
The lumbar triangle is limited by the external border of the latissimus dorsi muscle , the
posterior border of the external oblique muscle, by the iliac spine below.
Lumbar rectangle is limited by the 12th rib and the borders of m. erector spinae at the
top, the serratus inferior muscle and border of internal oblique muscle below.
These spaces may be places of formation of lumbar hernias, exit of puruled during the TBC of the spine.
F'asciae, of the backs fascia, thorocolumbalis covers the deep muscles of the back. It achieves most development in lumbar region, where it consists of superficial and deep plates, which forms fascial vagina for m. erector spinae.
Muscles and fasciae of the chest, their development, structure, function, triangles. Muscles of the chest lie form few layers, caused by their diffente origin and functions. The muscles located superficially develop in connection of formation of low extremities. They are tied it with the chest. These are m. pectoral is major, m. pectoralis minor, m. subclavius, m. serratus anterior.
Deep muscles of the chest are developed from ventral parts of myotomes, they begin and attach in limits of the chest wall. There are mm. intercostales interni, mm. subcostales, m. transversus thoracis.
Fasciae of the chest are presented by the superficial fascia, the thoracic fascia (fascia pectoralis), which has superficial and deep plates, comprising m. pectoralis major. There   is   fascia   thoracica   which   covers   the    external intercostal muscle and fascia endocervicalis, the chest cavity from within. Triangles of the chest:
1. trigonum clavio-pectorale limited by clavicle and upper-border;
2. trigonum pectorale corrsponds to m. pectoralis minor;
3. trigonum sutapectorale is limited by lower border of the m. pectoralis minor and lower border of the m. pectoralis major;
a) diaphragm (m. phrenicus)
In process of development the diaphragm goes from cervical regio to the thoracic
region, it is divided into muscular and tendinous parts ( centrum tendineum). The
muscular part includes lumbar, costal and sternal parts, it is covered with the intra-
pectoralis fascia in the top and the intraabdominal fascia below.
The spaces between the three muscular parts are triangles and weak places of
diaphragm, where'the muscular tissue is absent and the diaphragm hernias may
appear.
The lumbar part of the diaphragm is presented by crura (the right and the left), which limit the openings for vessels, nerves, organs, going from the thoracic cavity to  the abdominal and on the contrary (oesophagus, aorta thoracica, ductus limphaticus
thoracicus, nn. vagi, truncus sympaticus, v. azygos, v.hemiazygos, w.coeliaci).
The diaphragm is a respiratory muscle, the contraction of its fibers during the breathe
causes the descent and together with it the abdominal organs ascent: at the same time of
the abdominal wall takes place and the volum of the pleural cavity is increased, then it is
fulled by the lungs stretching by the air.
The contraction of the diaphragm muscle takes place together with the contraction of
the external intercostal muscles and the muscles raising the ribs. One considers, that
strength of the contraction of the diaphragm secures act of breath on the third part. The
rest 2/3 make thanks to the work of other respiratory muse les.
The size of  displocement of the level of diaphragmal during the contraction of its
muscular part going to 4 cm; it depends on the age, sex individual peculiarities and the
type of breath. The men's level of ascent and descent of the diaphragm is lower that,
women's; in the youth it is upper; it connectes whith descents of intestines, which takes
place with age.
Muscles and fasciae of the abdomen, structure, function.
The abdominal muscles are exclusivety related to the autochthonous ventral musculare
of this region and innervated by the intercostal nerves and the superior branches of the
lumbar plexus.
The muscles of the abdomen are wide, they form the walls of the abdominal cavity,
they have much muscular fibers; cause they make difference movements. With age and in connection with a sport the quantity of small fibres is increased thanks to division of the big fibers, accordingly the support of contract elements and their contact with capillaries improve ; in the muscle which is most loaded, the fibres lie most friable;
hence there is a sport, a treining; especiali it concerves of the muscles of prelum
abdominale, doing the difference functions;    they take part in supporting of the
permanent infraabdominale pressure, in the acts of and the childbirth.
The relaxation of the muscles of the prelum abdominale., descrease of their tonus leads to
the difference breaches of functions of organs,, the beginning of the hernias. 
The muscles of the abdomen are subdivided into anterior, lateral and posterior.
The anterior group is the rectus abdominis muscle (m. rectus abdominis).
Which is interrupted by four tendinous , which are traces of the late segmental
development of the ventral muse l'es ; they have functional significance too, dividing the
muscles into the separate segments they allow each of them to contract independently.
The lateral muscles (external and internal abdominal muscles, transvers muscle - m.
obliquus abdominis externus, m. obliquus abdominis internus, m. transversus ) go along
the Spigel's line to their aponeurosis. Aponeurosis of the opposite sides comprising the
rectus muscle form their vagina.
The fasciae of abdomen.
Superficial fascia - fascia superficial is.
Proper fascia, fascia propria, formed the few plates in accordance with the muscle's
layers. The superficial plate is most developed, it coveres the external oblique muscle.
In the region of the superficial inguinal ring the fibres of that plate form fibers
intercrurales; going below it turnes to the cremaster muscle.
Transversal is fascia , fascia transversa, coveres the anterior and lateral walls of the
abdominal cavity, covering the internal surface of m. transversus it belongs to posterior
wall of vagina musculi recti abdominis upper of the middle of the inguinal ligament it
formes the which is internal ring of the inguinal canal.
Transversal fascia is covered with serosa, which has complicated especially in the low
part of the anterior abdominal wall. Here the fossa are situated , they are divided by the
folds and connected by the inguinal and the femoral canals.
Topography of the anterior abdominal wall.
a) Vagina of the rectus abdominal muscle. The vagina of the rectus abdominis muscle is formed by aponeurosis of the external oblique  muscle and anterior plate of
aponeurosis of the internal oblique muscle; the posterior wall is formed by posterior
plate of aponeurosis of the internal oblique muscle and aponeurosis of the transversal
muscle.
All aponeurosis of the vast muscles of abdomen form the anterior wall of the vagina of
the rectus abdominis muscle, the posterior wall is formed by transversal fascia. 
The thick of external wall in lower part connect with vertical position of human body, in which the lower part of the abdominal wall fell most pressure.
b)
Linea alba and umbilical ring.
Linea alba of abdomen is crossed of aponeurosis of the opposite sides, it stretches from processu.s xiphoideus sterni to symphisis pubica, in upper part it is 2 — 2,5 sm, it becomes narrow but it becomes thick on direction from anterior to posterior. In the middle of the line the umbilical ring is situated. The linea alba is poor of vessels, this circumstance is used by surgions when the wide opening of the abdominal cavity is nessesary.
Linea alba, umbilical ring are weak places of anterior abdominal wall (locus minoris resistentio) and may be place of begining of the hernias.
c)
the inguinal canal is a space with length of 4,5 - 5 sm, in which the men have the
spermatic cord and women have the round ligament. It. is situated in the low part of
anterior abdominal wall, just upper the inguinal ligament, goes up, down.
The wall of the canals: anterior - aponeurosis of the external oblique muscle;
posterior - transversal is fascia; superior — inferior fibris of the internal oblique and
transverse muscles; inferior - groove of the inguinale ligament.
Rings: superficial ring is formed by the separation of the fibres of the aponeurosis
of the external oblique muscle into two crura; the angle between the crura is
rounded by arcuate tendinous fibres ( fibrae intercrurales of aponeurosis of the-
external oblique muscle, lig. reflexum collesi is below).
The deep ring is in the posterior wall of the inguinal canal formed by the fascia
transversalis. On internal surface of anterior abdominal wall is lateral inguinal
fossa corsponding with the deep ring of inguinal canal. Medial fossa is situated
exactly opposite the superficial inguinal ring.
The inguinal canal may be place of the beginning of inguinal hernias (straight,
oblique).
Equipment: macropreparations, tables, slides.
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