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1. “The main stages of development of anatomy (antic, epoch of Renaissance, last century). History of human anatomy department of OSMU.”


The normal human anatomy department was founded in 1900 as a part of the medical faculty of Novorosysk university.


Doctor of medicine, professor Nicolay Alexandrovich Batuev was the founder, the first head of department, the learner of the famous czech anatomist V.L.Gruber. The anatomical museum of the department was founded by energy of professor Batuyev. Necessary tables, dry and moist preparations were prepared by communal efforts of department’s research workers, the part of preparations were bought in other cities, the skulls, the skeletons of different nations were collected, the fragments were delivered from Egypt pyramids and archeological excavations. Professor N.A.Batuyev published the short text book “Lectures of anatomy” in 1907.


Sientific and researching work of the department were about description of casuistic variants, hystory of medicine, and also private questions of normal and pathological anatomy. 12 sientific works were published. N.G.Stadnitsky, I.O.Shapshal, N.S.Kakhyani, A.Kipshidze and V.O.Bushkovich defended doctor dissertation, who were all leaners of professor N.A.Batuyev. N.A.Batuyev led the department from 1900 to 1917.


Nicolay Konstantinovich Lysenkov started leading the department from 1917. Sientific work were connected with studding of questions of clinical surgery, topographical anatomy, anthropology, normal anatomy. The theme of his doctor dissertation were “Cerebral hernia, their treatment”, in which Nicolay Konstantinovich founded the new decision of this question.


N.K.Lysyonkov and his leaners published 49 scientific works. A.P.Samarin, M.M.Rezanov must be omarbed, who had doctor dissertation, which so important for science.


The most useful work, which especially was marked by the department, were made by a friend and an assistant of professor Lysyonkov N.K. – Vyacheslav Osipovich Bushkovich, who published “Guidance on normal anatomy”. V.O.Bushkovich collected big collection of skulls for the fundamental museum. 


The short, fruitful work of Anna Adamovna Krasuska must be marked, who was the first woman in the world and got professor’s rank of anatomy and cantered title of Hero of Socialist Labour.


Nicolay Sergeevich Kondratyev led the department from 1923 to 1948. The first collection of sientific works “Morphology of the nervous system in classes and groups of vertebrates” was made by professor Kondratyev in 1940 for the first time in history of the department, in which questions of innervation of internal organs were discribed in detales.


M.D.Dovgyallo, L.I.Kostinovich, M.N.Chelyuskina, M.Ya.Gerasimenko, S.B.Viner, V.N.Tomashevich were the learners and the followers of professor N.S.Kondratyev, who continued traditions of their teacher in scientific and pedagogical work. 85 works were published and 11 doctors and candidates were prepared during this period of time.


Professor Volynsky Fyodor Andreyevich was the head of normal human anatomy department from 1944 to 1970. He was the leaner and the follower of academician V.P.Vorobyov. He continued scientific and researching work in three directions:

1) structure of the vegetative nervous system;

2) dynamics of locomotor apparatus;

3) working out macro-microscopic methods of research.

The leaners and the nearest followers of professor Fyodor Andreyevich Volynsky (prof. I.I.Ilyin, prof. Ye.M.Popovkin, assistant prof. A.I.Belyavsky and other anatomists) made the big part of sientific work in home morphology.

30 dissertations (among them 5 doctor’s) were defended and more than 200 scientific works were published in this period of time.

Professor Popovkin Yevgeny Mykhaylovich was the head of the department from 1969. Researches of the vegitative nervous system were continued and also the new direction – morpho-functional research of connections of the brain’s cortex appeared (assistant prof. Vernidub I.V.) 9 candidate dissertations were prepared.

Professor, honored worker of science and technics of Ukraine Igor Ivanovich Ilyin led the department from 1974 to 2006.

Researching of morphological manifestations of different organs and tissues’ adaptation to actions of unfavorable factors of environment.

Materials of research were reported on international symposiums about marine medicine. They were exhibited in VDNH USSR, became of basement of methodical indications published AMN and MZ USSR, awarded the medal of VDNH.

For the first time students began making UIRS under leading of professor Ilyin I.I. The best works were chosen during exhibition, part of them were taken to the lecture’s and educational fund the best – educational museum, which promoted improvement of educational process. 

At present the head of the department is candidate of medical science, assistant professor Kholodkova Elena Leonidovna. There is modern laboratory of pathomorphology in the department. The theme of the department’s scientific work is “Structural and functional peculiarities of the genital system of the experimental animals at actions of some external factors” during period 2006-2009. More than 20 articles have already been published according results of work. 3 patents have been received on invention.

One doctor and three candidate dissertations are being carried out by research workers of the department. 

Collective of the department do active work together with Scientific-researching institute of molecular-genetic and cellular medicine of Odessa state medical university, on carrying-out of National program of regenerative medicine, which provided working out and introduction of new technology of genetic engineering, molecular biology, cellular therapy in clinical practice. 
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Vertebral column (columna vertebralis) contains 33-34 vertebrae in all. 

There are:

1. Cervical (pars cervicalis) – 7 vertebrae

2. Thoracic (pars thoracica) – 12 vertebrae

3. Lumbar (pars lumbalis) – 5 vertebrae

4. Sacral (pars sacralis) – 5 vertebrae

5. Coccygeal (pars coccygea) – 3-4 vertebrae 

Typical parts of the vertebra.

1. Vertebral body (corpus vertebrae)

2. Vertebral arch (arcus vertebrae)

3. Processes of vertebral arch: 
- spinous process (processus spinosus) – single

· transverse processes (processus transversus) – paired

· superior and inferior articular processes (processus articularis super./infer.) –paired

Special features of different vertebrae

Atlas - the first cervical vertebrae (C1)

1. The atlas does not have a body, appears as a transverse ring composed of two arches (arcus anterior et posterior) 

2. There is no processus spinosus; the posterior arch bears the posterior tubercule instead (tuberculum posterius)

3.  Lateral mass (massa lateralis atlantis). A paired lateral enlargement located on the point where anterior and posterior arches coalesce.

Axis (CII) – the second cervical vertebrae

1. There is a thick vertical process – the dens (odontoid process) on the superior surface of its body. The dens corresponds to the body of the atlas, which fuses with the body of the axis during the developmental process.

The 6th cervical vertebrae (CVI)

1. The spinous process is not bifurcated.

2. It has the more prominent anterior tubercule of the transverse process which is called as carotid tubercule (tuberculum caroticum); the common carotid artery can be pressed against this tubercule in order to stop the bleeding.

The 7th cervical vertebrae (CVII) – vertebra prominens

1. It has a long inbifurcated spinous process which is more prominent then in other processes and can be easily palpated. 

The thoracic vertebrae:

1. superior costal facet (semi-facet), fovea costalis superior, located posteriorly on the upper order of the body;

2. inferior costal facet (semi facet), fovea costalis inferior, resides posteriorly on the lower border of the body;

3. transverse costal facet, fovea costalis processus transverse, located on the transverse process.

Special features of thoracic vertebrae:

The 1st thoracic vertebrae bears a complete facet on its upper border and a semi-facet on the lower border.

The 10th one has a single semi-facet on the upper border.

The 11-12th vertebrae have a single complete facet each and no facets on the transverse processes.

Features of lumbar processes:

1. The body is large and bean-shaped.

2. Massive articular processes are located sagitally.

The sacral vertebrae:

The five  sacral vertebrae fuse together in adults to form the sacrum, os sacrum. It consists of the base (basis ossis sacri) and the apex of sacrum (apex ossis sacri); anterior and posterior surfaces. On the anterior or pelvic surface (pars pelvina) there bears: transverse ridges (lineae transversae), located at the points of fusion between vertebral bodies; anterior sacral foramina (foramina sacralia anteriora), serve as exits for the anterior branches of the spinal nerves.

On the dorsal surface (facies dorsalis) there bears: posterior sacral foramina (foramina sacralia posteriora), serve as the exit for the posterior ranches of spinal nerves. There also bears 5 crests:

1. Median sacral crest (crista sacralis mediana) – a result of a fusion of spinous processes.

2. Intermediate sacral crests (crista sacralis intermedialis) – the fusion between the articular processes.

3. Lateral sacral crests (crista sacralia lateralis) – the fusion between the transverse processes.

On the dorsal surface there resides the sacral tuberosity (tuberositas ossis sacri), on which there bears the auricular surface (facies auricularis), which joins with the corresponding region of the illium.

The coccyx

The 4-5 coccygeal vertebrae (vertebrae coccygeae), CoI-CoIV-V are the rudimently tail vertebrae that fuse into a single bone – the coccyx (os coccygis). The coccyx has a coccygeal cornua (cornua coccygea), which are facing towards the sacral cornua.

The ribs (costae)

There are twelve pairs of ribs total (long tubular bones).

Groups of the ribs:

1. True ribs (costae verae) (1-7), articulate directly with the sternum.

2.  False ribs (costae spuriae) (8-10), connected to the cartilage of the rib immediately above.

3. Floating ribs (costae fluctuantes) (11-12), have a free end that terminates within the abdominal muscles.

Each rib consists of two parts: 

1. Osseous part: 

· head of the rib (caput costae),  bears the crest of the head of the rib (crista capitis costae)

· neck of the rib (collum costae)

· body of the rib (corpus costae)

2. Cartilaginous part.

The surfaces: facies interna and externa
The borders: upper and lower (margo superior and inferior)

On the posterior border of the rib there resides a costal groove (sulcus costae); it contains costal vessels and nerves.

Features of some ribs:

The first rib (costa prima) is flattened from top to bottom and has superior and inferior surfaces. The superior surface has a scalene tubercule (tuberculum m. scalene anterioris) for the muscles attachment and a groove for subclavian vein and artery (sulcus a. et v. subclaviae).

The breastbone (sternum)

Parts of the sternum: 

1. Manubrium (manubrium sterni)

2. Body (corpus sterni)

3. Xiphoid process (processus xyphoideus)

As a result of articulation if the manubrium with the body, there forms the sternal angle (angulus sterni)

The notches of the sternum:

1. jugular notch (incisura jugularis)  is located on the superior edge of the manubrium.

2. claviclar notch (incisura clavicularis) a paired notch, located on the superior border of the manubrium laterally.

3. costal notches (incisurae costales) on the lateral borders of the sternum, articulate with the ribs.
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The ribs (costae)

There are twelve pairs of ribs total (long tubular bones).

Groups of the ribs:

4. True ribs (costae verae) (1-7), articulate directly with the sternum.

5.  False ribs (costae spuriae) (8-10), connected to the cartilage of the rib immediately above.

6. Floating ribs (costae fluctuantes) (11-12), have a free end that terminates within the abdominal muscles.

Each rib consists of two parts: 

3. Osseous part: 

· head of the rib (caput costae),  bears the crest of the head of the rib (crista capitis costae)

· neck of the rib (collum costae)

· body of the rib (corpus costae)

4. Cartilaginous part.

The surfaces: facies interna and externa
The borders: upper and lower (margo superior and inferior)

On the posterior border of the rib there resides a costal groove (sulcus costae); it contains costal vessels and nerves.

Features of some ribs:

The first rib (costa prima) is flattened from top to bottom and has superior and inferior surfaces. The superior surface has a scalene tubercule (tuberculum m. scalene anterioris) for the muscles attachment and a groove for subclavian vein and artery (sulcus a. et v. subclaviae).

The breastbone (sternum)

Parts of the sternum: 

4. Manubrium (manubrium sterni)

5. Body (corpus sterni)

6. Xiphoid process (processus xyphoideus)

As a result of articulation if the manubrium with the body, there forms the sternal angle (angulus sterni)

The notches of the sternum:

1. jugular notch (incisura jugularis)  is located on the superior edge of the manubrium.

2. claviclar notch (incisura clavicularis) a paired notch, located on the superior border of the manubrium laterally.

3. costal notches (incisurae costales) on the lateral borders of the sternum, articulate with the ribs.
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The skeleton of the upper limb (ossa membri superioris)

Pectoral girdle (cingulum membri superioris)

The collarbone (clavicula)

A long tubular bone.

Parts of the clavicle:

1. Shaft of clavicle (corpus claviculae)

2. Sternal end (extremitas sternalis)

3. Acromial end (extremitas acromialis)

On the inferior surface of the acromial end there are a conoid tubercule (tuberculum conoideum) and a trepezoid line (linea trapezoidea) serve for ligament attachment. 

The blade bone (scapula)

Surfaces:  

1. anterior (costal) - facies anterior, bears the subscapular fossa (fossa subscapularis)

2. posterior – faces the skin of the back (facies posterior), bears:

spine of the scapula (spina scapulae) which ends with the acromion (acromion), under and below the spine there are supraspinous and infraspinous fossas (fossa supraspinata and infraspinata).

Angles: 

1. superior (angulus superior)

2. inferior (angulus inferior)

3. lateral (angulus lateralis) bears the glenoid cavity (cavitas glenoidalis), neck of the scapula (collum scapulae) infra- and supraglenoid tubercule (tuberculum supra- et infraglenoidalis), coracoid process (processus coracoideus).

Borders:  the upper (margo superior), medial (margo medialis), and lateral (margo lateralis).

Free part of the upper limb (ossa membri superioris liberi)

The humerus (humerus)

A long tubular bone

Proximal epiphysis:

Head of humerus – capur humeri

Anatomical neck – collum anatomicum

Greater and lesser tubercule (tuberculum majus and minus), from which there extends downward the crests of greater and lesser tubercule (crista tuberculi majoris et minoris). There is an intertuercular groove (sulcus intertubercularis)

Surgical neck – collum chirurgicum

The shaft of the humerus:

Surfaces: medial, lateral, posterior (facies medialis, lateralis, posterior)

Borders: anterior, medial, lateral (margo anterior, medialis et lateralis)

Deltoid tuberosity (tuberositas deltoidea) – on the lateral surface

Radial groove (sulcus n. radialis) – spirals around.

Distal epiphysis: 

Condyle of humerus (condylus humeri) has two articular surfaces: 

1. capitulum (capitulum humeri) lies laterally; in front above it there is a radial fossa (fossa radialis). 

2. trochlea (trochlea humeri) lies medially; in the front above it there is a coronoid fossa  (fossa coronoidea).

Bones of the hand

The carpal bones (ossa carpi):

Proximal row: scaphoid (os scaphoideum), lunate (os lunatum), triquetrum (os triquetrum), pisiform (os pisiforme).

Distal row: trapezium (os trapezium), trapezoid (os trapezoideum), capitate (os capitatum), hamate (os hamatum).

The metacarpals (ossa metacarpi) consist of five short tubular bones; each of them has: base (basis), shaft (corpus), head (caput).

The phalanges (phalanx digitorum manus). The skeleton of each finger (except the thumb, pollex) consists of three short tubular bones (phalanges), which are distinguished: 

Phalanx proximalis

Phalanx media

Phalanx distalis

ODESSA NATIONAL MEDICAL UNIVERSITY
DEPARTMENT OF NORMAL AND PATHOLOGIC CLINICAL ANATOMY
Methodical instruction for the independent students work 
For the medical faculty
Theme №: 12 “Get ability to demonstrate bone’s structure of the lower limb on specimens.”

Approved on methodical 

meeting of Department

Protocol №__from__________20
Нead of the Department, 

Prof., PНD __________ Appelhans E. L

THE SKELETON OF THE LOWER LIMB (ossa membri inferioris)

Pelvic girdle (cingulum membri inferioris)

The hip bone (os coxae) – a flat bone, represented by three independent bones , named the ilium, the ischium, and the pubis.

The ilium (os ilium) is made of the body (corpus ossis ilii) and the ala (wing) (ala ossis ilii).

The body has:

Arcuate line (linea arcuata)

The ala has: 

On the exterior surface – gluteal surface (facies glutea) 

Iliac crest (crista iliaca) – upper thick border of the wing

Anterior superior iliac spine (spina iliaca anterior superior) – anterior end of the crest

Anterior inferior iliac spine (spina iliaca anterior inferior) – below the superior spine

Posterior superior iliac spine (spina iliaca posterior superior) – posterior end of the iliac crest

Posterior inferior iliac spine (spina iliaca posterior inferior) – below the superior spine

The interior surface of the ala:

Iliac fossa (fossa iliaca)

Auricular surface (facies auricularis) 

Iliac tuberosity (tuberositas iliaca)

The ischium (os ischi)

It has the body (corpuss ossis ischii), and the ramus (ramus ossis ischii).

On the body: lesser and greater sciatic notch (incisura ischiadica minor and major), between them there is an ischial spine (spina ischiadica). 

On the ramus:  ischial tuberosity (tuber ischiadicum)

The pubis (os pubis)  

It has a body (corpus ossis pubis) and two rami (ramus superior et ramus inferior ossis pubis)

Ramus superior:

Pubic tubercule (tuberculum pubicum)

Iliopubic ramus (eminentia iliopubica)

Pectin pubis (pectin ossis pubis)

Obturator groove (sulcus obturatorius)

On the body if the pubis there is symphysial surface (facies symphysialis) FREE PART OF THE LOWER LIMB (ossa memri inferioris liberi)
The femur (femur)

Long tubular bone. 

The proximal epiphysis:

Head of the femur (caput femoris) with fovea for ligament of head (fovea capitis femoris), the neck of femur (collum femoris), greater and lesser trochanter (trochanter major et minor), and  between the trochanters on the front – intertrochanteric line (linea intertrochanterica), in the back – intertrochanteric crest (crista intertrochanterica).

The shaft of the femur:

Along the posterior surface – linea aspera, which consists of two lips: labium laterale et mediale. From the medial lip there goes the pectineal line (linea pectinea) and from the lateral lip there goes the gluteal tuberosity (tuberositas glutea)

The distal epiphysis:

Medial and lateral condyle (condylus medialis et lateralis); above them there are the medial and lateral epicondyle (epicondylus lateralis et medialis)

Intercondylar fossa  - fossa intercondylaris

Patellar surface – facies patellaris

The tibia (tibia)

The proximal epiphysis:

Medial and lateral condyle (condylus lateralis et medialis)

Intercondular eminence (eminentia intercondularis) – between the articular surfaces of the condylus

Fibular articular surface (facies articularis fibularis) – on the posterior inferior surface

The shaft of the tibia:

Surfaces: facies medialis, lateralis et posterior

Borders: margo anterior (sharp), interosseous et medialis.

Soleal line (linea musculo solei)

The distal epiphysis:

Inferior articular surface – facies articularis inferior

Medial malleolus – malleolus medialis

Fibular notch – incisura fibularis

The fibula (fibula)

Long tubular bone.

The proximal epiphysis:

Head of the fibula – caput fibulae

Apex of the head – apex capitis fibulae

Neck of fibula – collum fibulae

The body of fibula:

Borders: margo anterior, posterior and interosseous

Surfaces: facies medialis, lateralis et posterior 

The distal epiphysis:

Lateral malleolus – malleolus lateralis

Malleolar fossa – fossa malleoli lateralis

The bones of the foot (ossa pedis)

The tarsus (ossa tarsi): the talus (talus), the calcaneus (calcaneus), navicular (os naviculare), medial, intermediate and lateral cuneiform (os cuneiforme mediale, intermedium, laterale), cuboid (os cuboideum).

The metatarsals (ossa metatarsi). The same as the metacarpals.

The phalanges (phalanx digitorum pedis). Their characteristics is the same to the upper limb.
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SKULL

 The skull (cranium) encloses the brain and sensory organs; it forms for upper portions of the digestive and respiratory systems.

The skull is divided into two parts: the neurocranium (cranium cerebralis) and the visceral (facial) skeleton (cranium visceralis).

The bones of neurocranium

	The name of the bone
	Parts
	

	Frontal bone (os frontale)
	Squamous part (pars squamosa)
	Margo supraorbitalis

Foramen supraorbitalis

Arcus superciliaris

Glabella

Linea temporalis

Tuber frontalis

Processus zygomaticus

	
	Orbital parts (pars orbitalis)
	Spina trochlearis

Fossa glandulae lacrimalis

	
	Nasal part (pars nasalis)
	Incisura ethmoidalis

Apertura sinus frontalis

Spina nasalis

	Parietal bone (os parietale)
	Four borders:

Margo frontalis

Margo sagittalis

Margo occipitalis

Margo squamosa

Four angles:

Angulus frontalis

Angulus occipitalis

Angulus mastoideus

Angulus sphenoidalis
	Facies externa:

Tuber parietalis 

Lineae temporales superior et inferior

Foramen parietale 

	
	
	Facies interna:

Sulcus sinus sagittalis superior

Foveolae granulares

Sulci arteriosi 

	Occipital bone (os occipitale)
	Squamous part (pars squamosa)
	Facies externa:

Foramen magnum

Protuberantia occipitalis externa

Lineae nuchae superior, inferior, suprema

Crista occipitalis externa

	
	
	Facies interna:

Protuberantia occipitalis interna

Crista occipitalis interna

Sulcus sinus sagittalis superior

Sulcus sinus transversus

	
	Lateral part (pars lateralis)
	Condylus occipitalis

Fossa/foramen condylaris

Canalis hypoglossalis

Incisura jugularis

	
	Basilar part (pars basilaris)
	Tuberculum pharyngeum

Clivus

	Sphenoid bone (os sphenoidale)
	Corpus ossis sphenoidalis
	Sella turcica

Fossa hypophysealis

Tuberculum sellae

Sulcus chiasmaticus

Dorsum sellae

Sulcus caroticus

Crista sphenoidalis

Rostrum sphenoidale

Apertura sinus sphenoidalis

	
	Alae majoris:

Facies cerebralis

Facies orbitalis

Facies maxillaries

Facies temporalis

Facies infratemporalis
	Foramen rotundum

Foramen ovale

Foramen spinosum

Crista infratemporalis

	
	Alae minoris
	Canalis opticus

Fissura orbitalis superior

	
	Processus pterygoideus
	Lamina medialis

Lamina lateralis

Canalis pterygoideus

Sulcus pterygopalatinus

Hamulus pterygoideus

	Ethmoid bone (os ethmoidale)
	Lamina horizontalis seu lamina cribrosa 
	Foramina cribrosa

	
	Lamina perpendicularis
	Pars septalis

Crista galli

	
	Labirintum ethmiodalis
	Cellulae ethmoidales, bulla ethmoidales

Lamina orbitalis

Concha nasalis superior et media

Processus unciatus

	Temporal bone (os temporalis)


	Petrous part (pars petrosa)
	Processus mastoideus

Incisura mastoidea

Sulcus arteriae occipitalis

Foramen mastoideum

Sulcus sinus sigmoidei

Cellulae mastoidei, antrum mastoidei

	
	
	Pyramid

Margo superior, anterior, posterior

Apex

Sulcus sinus petrosus superior et inferior

Foramen internum canalis caroticum

Facies anterior

Fissura petrosquamosa

Canalis musculotubarius

Eminentia arcuata

Tegmen tympani

Impressio trigemini

Hiatus canalis n. petrosi majoris et minoris

Facies posterior

Porus acusticus internus

Fossa subarcuata

Apertura externa aqueductus vestibuli

Apertura externa canaliculi cochleae

Facies inferior:

Fossa jugularis

Canaliculus mastoideus

Incisura jugularis

Foramen caroticum externum

Canaliculi caroticotympanici

Fossula petrosa

Processus styloideus

Foramen stylomastoideum

	
	Tympanic part (pars tympanica)
	Porus acusticus externus

Fissura tympanomastoidea

Fissura tympanosquamosa

Fissure petrotympanica

	
	Squamous part (pars squamosa)
	Processus zygomaticus

Fossa mandibularis


Canals of temporal bone

	Name
	Starts
	Opening
	Contains

	Canalis caroticus
	Foramen caroticum externum
	Foramen caroticum internum
	A. carotis interna

	Canalis musculotubarius
	Foramen canalis musculotubarius
	Cavum tympani
	Musculus tensoris tympani

Tuba auditiva

	Canalis facialis
	Meatus acusticus internus
	Foramen stylomastoideus
	N. facialis (VII)

	Canaliculus chordae tympani
	In canalis facialis
	Through cavum tympani to fissura petrotympanica
	Chorda tympani from n. facialis

	Canaliculus tympanicus
	Fossula petrosa
	Through cavum tympani to hiatus canalis nervi petrosi minoris 
	N. tympani from n. glossopharyngeus (IX)

	Canaliculus mastoideus
	Fossa jugularis
	Fissura tympanomastoidea
	Ramus auricularis n. vagi (X)

	Canaliculi caroticotympanici
	Canalis caroticus
	Cavum tympani
	Nn. Carotici
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BONES OF THE VISCERAL SKELETON

	Name
	Parts of the bone
	Formations

	Maxilla (maxilla)
	The body of maxilla
	Facies anterior
	Margo infraorbitalis, foramen infraorbitalis, fossa canina, spina nasalis

	
	
	Facies orbitalis
	Sulcua et canalis infraorbitalis

	
	
	Facies nasalis
	Hiatus sinus maxillaries, crista conchalis  

	
	
	Facies infratemporalis
	Tuber maxillae, foramina alveolaria, sulcus palatinus major 

	
	The processes of maxilla
	Processus zygomaticus
	

	
	
	Processus frontalis
	Crista lacrimalis anterior, crista ethmoidalis

	
	
	Processus alveolaris
	Arcus alveolaris, alveoli dentales, septa interalveolaria, juga alveolaria

	
	
	Processus palatinus
	Foramen incisivum

	Mandible (mandibula)
	Corpus mandibulae
	Basis mandibulae
	Protuberantia mentalis, foremen mentale, linea obliqua, spina mentalis, fossa digastrica, fovea sublingualis, linea mylohyoidea, fovea submandibularis 

	
	
	Arcus alveolaris
	Alveoli dentales, septa interalveolaria, juga alveolaria

	
	Ramus mandibulae
	Angulus mandibulae, tuberositas masseterica, tuberositas pterygoidea, foramen mandibulae, canalis mandibulae, sulcus mylohyoideus, processus coronoideus, processus condylaris, caput mandibulae, collum mandibulae, incisura mandibulae

	Palatine bone  (os palatinum)
	Lamina horizontalis 
	Crista nasalis, spina nasalis posterior

	
	Lamina perpendicularis:

Processus pyramidalis

Processus orbitalis

Processus frontalis

Processus sphenoidalis
	Sulcus palatinus major, crista ethmoidalis, crista conchalis

Canales palatini minores

Incisura sphenopalatina

Foramen sphenopalatinum

	Zygomatic bone (os zygomaticum)
	Facies lateralis

Facies temporalis

Facies orbitalis

Processus frontalis

Processus temporalis
	Foramen zygomaticofaciale

Foramen zygomaticotemporale

Foramen zygomaticoorbitale

	Inferior nasal concha (concha nasalis inferior)
	
	Processus lacrimalis

Processus maxillaris

Processus ethmoidalis

	Vomer (vomer)
	
	Alae vomeris

	Lacrimal bone (os lacrimale)
	
	Crista lacrimalis posterior

Fossa sacci lacrimalis

	Nasal bone (os nasalis)
	
	

	Hyoid bone (os hyoideum)
	Corpus ossis hyoidei

Cornua majoria

Cornua minoria
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THE SKULL AS A WHOLE

The line, which separates the calvaris from the base of the skull runs from porus acuaticus externus – crista infratemporalis – basis processus zygomaticus ossis frontalis – margo supraorbitalis ossis frontalis – glabella.

Cranium cerebralis

Such parts as calvaria (calvaria) and the base (basis cranii) are distinguished in the skull.

The border between them runs from the protuberantia occipitalis externa – linea nuchae superior – basis processus mastoidei – porus acusticus externus – crista infratemporalis – basis processus zygomaticus ossis frontalis – margo supraorbitalis ossis frontalis – glabella.

	Name
	Parts
	Formations

	Calvaria
	Ossis parietalis

Squama frontalis

Squama temporalis

Squama occipitalis

Higher linea nuchae superior

Facies temporalis alae majoris ossis sphenoidalis
	Facies externa
	Suturae coronalis, sagittalis, lambdoidea, squamosa;

Lineae temporales superior et inferior, tuber parietalis 

	
	
	Facies interna
	Sulcus sinus sagittalis superior, foveolae granulares, sulci arteriosi

	Basis cranii
	Facies externa
	Os occipitalis below linea nuchae superior 
	Protuberantia occipitalis externa, linea nuchae superior et inferior, foramen magnum, condylus occipitalis, fossa/foramen condylaris, canalis hypoglossalis, foramen jugularis, tuberculum pharyngeum, foramen lacerum

	
	
	Facies inferior parties petrosae et pars tympanica ossis temporalis
	Processus styloideus, processus mastoideus, foramen stylomastiodeum, fossa mandibularis, porus acusticus externus, processus zygomaticus, foramen caroticum externum, fossula petrosa

	
	
	Processus pterygoideus et ala major ossis sphenoidalis
	Lamina medialis et lateralis processus pterygoidei, canalis pterygoideus, foramen ovale, foramen spinosum

	
	Facies interna
	Fossa cranii anterior: Pars ofbitalis ossis frontalis, lamina cribrosa, crista galli, ossis ethmoidalis
	Impressiones digitatae, sulci arteriosi, foramina cribrosa

	
	
	Fossa cranii media:

Corpus et alae majoris ossis sphenoidalis, 

Facies anterior pars petrosae ossis temporalis
	Fissura orbitalis superior, canalis opticus, sulcus chiasmaticus, sella turcica, fossa hypophysealis, foramen rotundum, foramen ovale, foramen spinosum, foramen lacerum, foramen caroticum internum, canalis musculotubarius, hiatus canalis nervi petrosi majoris et minoris, tegmen tympani, eminentia arcuata, impressoi trigemini, sulcus sinus petrosus superior

	
	
	Fossa cranii posterior:

Facies posterior pars petrosae ossis temporalis

Os occipitalis to sulcus sinus transversus
	Sulcus sinus petrosus onferior, sulcus sinus sigmoideus, porus acusticus internus, foramen jugularis, clivus, canalis hypoglossalis, foramen magnum, protuberantia occipitalis interna, crista occipitalis interna, sulcus sinus transversus  
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Cranium visceralis

	Cavities
	Sides
	Formations

	Orbita
	Medialis – processus frontalis maxillae, os lacrimalis, lamina orbitalis ossis ethmoidalis, corpus ossis sphenoidalis
	Foramen ethmoidalis anterior et posterior, sulcus lacrimalis

	
	Lateralis – processus zygomaticus ossis frontalis, processus frontalis ossis zygomaticus, facies oritalis alae majoris ossis sphenoidalis  
	Fissura orbitalis superior

Fissura orbitalis inferior

	
	Inferior – facies ofbitalis corpus maxillae, processus orbitalis ossis palatini 
	Sulcus infraorbitalis

	
	Superior – pars orbitalis ossis frontalis, ala minor ossis sphenoidalis
	Fossa glandulae lacrimalis, spina trochlearis, canalis opticus

	Cavum nasi
	Medialis (septum nasi) – lamina perpendicularis ossis ethmoidalis, vomer
	

	
	Lateralis – processus frontalis maxillae, facies nasalis corpus maxillae, labirintus ethmoidalis, concha nasalis inferior, os lacrimale, lamina perpendicularis ossis palatini, lamina medialis processus pterygoideus ossis sphenoidalis 
	Conchae nasals superior et media, 

Meatus nasalis superior – foramen sphenopalatinum, aperturae cellulae posterior ossis ethmoidalis,

Meatus nasi media – aperture sinus maxillaris, cellulae madiae et anterior ossis ethmoidalis,

Meatus nasi inferior – canalis nasolacrimalis 

	
	Superior – os nasalis, pars nasalis ossis frontalis, lamina cribrosa ossis ethmoidalis, corpus ossis sphenoidalis
	Apertura sinus frontalis, apertura sinus sphenoidalis 

	
	Inferior – processus palatinus maxillae, lamina horizontalis ossis palatini
	Crista nasalis, spinae nasales anterior et posterior

	Cavum oris
	Superior – processus palatinus maxillae, lamina horyzontalis ossis palatini
	Foramen palatinum major, foramina palatine minora, foramen incisivum, sutura palatinum mediana et transversa, sulci palatini

	Fossa temporalis
	Medialis – facies temporalis alae majoris ossis sphenoidalis, squama temporalis
	

	
	Lateralis – arcus zygomaticus
	

	
	Anterior – facies temporalis ossis zygomaticus
	Foramen zygomaticotemporalis

	Fossa infratemporalis
	Anterior – facies infratemporalis corpus maxillae
	Foramina alveolaris, fissura orbitalis superior

	
	Posterior – facies infratemporalis alae majoris ossis sphenoidalis, squama temporalis 
	Crista infratemporalis

	
	Medialis – lamina lateralis processus pterygoideus ossis sphenoidalis
	Fissure pterygomaxillaris

	Fossa pterygopalatina
	Anterior – tuber maxillae
	Canalis palatinus major, fissura orbitalis inferior 

	
	Posterior – basis processus pterygoudeus ossis sphenoidalis
	Canalis pterygoideus, foramen rotundum

	
	Medialis – lamina perpendicularis ossis palatini
	Foramen sphenopalatinum
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Communications of the skull cavities


[image: image1]
1 – foramen rotundum

2 – fissura orbitalis inferior

3 – foramen sphenopalatinum

4 – canalis palatinus major

5 – fissura pterygomaxillaris

6 – canalis pterygoideus

7 – canalis nasolacrimalis

8 – fissure orbitalis superior, canalis opticus

Cranial nerves

	№
	Name
	Latin name
	Openings that serve for enter/exit the skull

	I
	Olfactory nerve
	n. olphactorius 
	Lamina cribrosa

	II
	Optic nerve
	n. opticus
	Canalis opticus

	III
	Oclumotor nerve
	n. oculomotorius
	Fissura orbitalis superior

	IV
	Trochlear nerve
	n. trochlearis
	Fissura orbitalis superior 

	V
	Trigeminal nerve
	Ophtalmical nerve
	n. trigeminus
	n. ophtalmicus
	Fiss. orbitalis superior

	
	
	Maxillar nerve
	
	n. maxillaris
	Foramen rotundum

	
	
	Mandibular nerve
	
	n. mandibularis
	Foramen ovale

	VI
	Abducens nerve
	n. abducens
	Fis. orbitalis superior 

	VII
	Facial nerve
	n. facialis
	Porus acusticus internus

	VIII
	Vestibulocochlear nerve
	n. vestibulocochlearis
	Porus acusticus internus

	IX
	Glossopharyngeal nerve
	n. glossopharyngeus
	Foramen jugulare 

	X
	Vagus
	n. vagus
	Foramen jugulare

	XI
	Accessory nerve
	n. accessorius
	Foramen jugulare

	XII
	Hypoglossal nerve
	n. hypoglossus
	Canalis hypoglossalis


Craniometry

	Craniometric points
	Location

	Gnation
	Protuberantia mentalis

	Prostion
	Between the connection of medial processes of the mandible

	Nasion
	In the place where sutura nasalis ossis frontalis crosses the place of the both nasal bones connection 

	Glabella
	Between 2 arcus superciliaris 

	Bregma
	In the place where sutura coronalis crosses sutura sagittalis

	Vertex
	The top point on sutura sagittalis

	Lambda
	In the place where sutura sagittalis crosses sutra lambdoidea

	Opistocranium
	The most posterior point of the skull

	Inion
	Protuberantia occipitalis externa

	Basion
	Between the two condylus occipitalis on the foramen magnum circle

	Porion
	The superior border of porus acusticus externus


Facial angle is made up by means of Frankfurt horizontal line (line drawn through porion and the middle of margo infraorbitalis) and the line drawn through prostion and nasion.

Three types of cranial shape are distinguished according to the long-latitudinal index:

1. Dolichocephalic ('long-headed') - < 75
2. Mesocephalic ('medium-headed') – 76 – 79

3. Brachycephalic ('short-headed') - > 80

According to the facial angle size:

1. Opistognatic skulls – > 90(
2. Orthognatic skulls – 80( - 90(
3. Prognatic skulls – < 80(
Buttress of the skull – thickened areas of the compact substance of the bones:

1. fronto-nasal

2. alveolo-zygomatic

3. palatine

4. mandible alveolar

5. mandible ascend
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General information

Development: Bone connection as a part of the supporting and locomotor system originate from mesenchime. Then three ways of development are possible and three kind of connection form in depend on these ways:

1) total resorption of the mesenchimal tissue between primary bones' margins occurs forming cavity, as a result form interrupted articulations.

2) particular resorption of the mesenchimal tissue between primary bones' margins occurs forming split (fissure), as a result form transitional articulations.

3) resorption of the mesenchimal tissue between primary bones' margins doesn't occur to forming contiguous articulations.

Contiguous articulations (synartrosis).

Bone connection as a skeleton goes through three developmental stages: 1) connective, 2) cartilage, 3) bony. It's possible that its development stops at any of these stages. As a result the bones connect by means of connective tissue – syndesmosis, by means of cartilage tissue – synchondrosis, by means of bony tissue – synostosis. Syndesmosis can transform to synchondrosis and then to synostosis throughout individual life. I. e. development can be continuous. That's determined by genetic. 

Syndesmosis subdivides into:

1) Ligaments (ligementi) – long fibers of connective tissue

 In depend on tissue they consist they can be: 1) fibrous, 2) elastic (synelastosis).

 In depend on localisation they can be: 1) intracapsular, 2) capsular, 3) extracapsular. 

2) Membranes (membranae) -  connective tissue lamina that’s strained between the bones.

3) Stitches (suturae) – thin layer of fibrous connective tissue between the flat bones of the skull.

Sutures can be: 1) toothed (serrata) – the junction where bone’s serrated margin fits into serrated margin of the opposed bone.

                            2) scale (squamosa) - the junction where the bone’s thin margin overlaps  the margin of the opposed bone.

                            3) flat (plana) - the junction where the bone’s smooth margin connect to  the smooth margin of the opposed bone.

4) Dental articulations (gomphosis) – layer of connective tissue between the teeth and their sockets that's known as periodont.

5) Fontanelles (fonticuli) – connective tissue between the several cranial bones in infants.

Synchondrosis can be:

1) Temporary – convert to synostosis in adult people. For example connection between the hip bones in children.

2) Permanent – synchondrosis remain throughout life. For example connection between the first rib and the sternum.

Synostosis  - bone connection that's formed as a result of fusing some parts of the bones in a whole bone. For example: connection between the hip bones in mature people; connection between the body of the sphenoid bone and the base of the occipital bone.

Synsarcosis – bone connection by means of muscle tissue. For example: connection of the hyoid bone, the scapula.

Interrupted articulations (diartrosis) or joints.

Interrupted bone connections allow to accomplish movements. It provides by peculiarity their structure that includes the next components: 

1. The main components of the joint:

1) Articular surfaces (facies articularis). They can be: a) congruent – shape of surfaces are suitable to each other. Ex: the elbow joint, b) uncongruent – shape of surfaces aren't suitable to each other. Ex: the shoulder joint (cavitas glenoidalis is flat and caput humeri is spheroid). Articular surfaces can be covered with a) fibrocartilage and b) hyalinocartilage.

2) Articular capsule (capsula articularis) – connective tissue fibrouses that surround articular surfaces and enclose articular cavity. There are two layers of capsule: 1) outer – fibrous membrane, 2) inner – synovial membrane.  Synovial membrane can form the next formations: 1) pilli (villi) secret synovial fluid that provides the next functions: trophic, amortization, decrease of articular surfaces friction, hold articular surfaces in connection to each other; 2) folds (plicae) contain the fet tissue for amortization; 3) bulgings (bursae) loge the tendons of the muscles which attach to the bone near the articular capsule.  

3) Articular cavity (cavitas articularis) – space inside the articular capsule that contain synovial fluid.

2. The add components of the joint are intraarticular cartilages:

1) Articular disc (discus articularis) – oval or roud-shaped cartilage. 

2) Articular menisc  (meniscus articularis) – semicircle-shaped cartilage.

3) Articular rim (labrum articularis) – bugel-shaped cartilage.

The add cartilages present in the joints with uncongruent articular surfaces to increase their congruence.

Joint biomechanics:

1) Movement around the frontal axis – flexion / extension

2) Movement around the sagittal axis – abduction / adduction 

3) Movement around the sagittal axis for the first finger of manus - opposition / reposition

4) Movement around the vertical axis – rotation – inward / outward

5) Movement in a circular manner – circumduction

Classification of joints:

1) Simple – contains two articular surfaces. Ex: the interphalangeal joints.

2) Compound – contains more than two articular surfaces. Ex: the elbow joint.

3) Complex – bilocular joint, contains an intraarticular cartilage (disc or menisc) that divides articular cavity into two compartments. Ex: the temporomandibular joint.

4) Combined – several isolated joints located separately but functioning together. Ex: the proximal et distal radioulnar joints.

Classification in accordance with shape and movement axis:

1) Uniaxial joints (movement around the frontal axis)

a) cylindrical or trochoid joints (trochoidea). Ex: the medial atlantoaxial joint. 

b) hinge joints (ginglymus). Ex: the interphalangeal joints.

c) screw-shaped joint is subkind of hinge joints and different from them by slantwise groove available that shift vertical axis of movement laterally. Ex: the humeroulnar joint.

2) Biaxial (movement around the frontal and sagittal axisis)

a) ellipsoid joints (ellipsoidea). Ex: the radiocarpal joint.

b) saddle joints (sellaris). Ex: the carpometacarpal joint of the first finger.

c) condyloid joints (bicondylaris). Ex: the knee joint.

3) Multiaxial (movement around all axisis)

a) spheroid joints (spheroidea). Ex: the shoulder joint.

b) ball-and-socket joint (cotylica) is subkind of spheroid joints and different from them by much deeper hollow for caput femoris. Therefore movements of this joint are more limited than in the shoulder joint. Ex: the hip joint

c) plane joints (plana). Ex: the intervertebral joint.

Amphiartrosis – joints with limited movement because of short, tightly stretched articular capsule. Ex: sacroiliac joint.

Transitional articulations (hemiartrosis or symphisis) or half-joints.

Transitional articulations are intermediate kind of articulation from contiguous to interrupted. The half-joints are different from joints by means of the next signs: 

1) Absence of the synovial membrane and therefore synovial fluid.

2) Presence of fissure instead of articular cavity.

There’s articular disc in the several symphisis, for instance: pubic symphisis, intervertebral symphisis.  

Special artrosyndesmology

Connection of the vertebral column

	Connection  
	Kind of connection
	Characteristic
	Ligaments 

	Connection between the vertebral bodies
	Hemiartrosis -  

symphysis intervertebralis


	Trere’s discus articularis that consist of annulus fibrosus and nucleus pulposus
	Lig. longitudinalis anterius et posterius

	Connection between articular processes
	Diartrosis, amphiartrosis -  

artt. zygapophysiales
	Simple, combined / Multiaxial, plane 


	

	Connection between the vertebral arches
	Synartrosis, synelastosis
	
	Ligg. flava



	Connection between spinal processes
	Synartrosis, syndesmosis
	
	Ligg. interspinalia

Ligg. supraspinalia

	Connection between tranversal processes
	Synartrosis, syndesmosis
	
	Ligg. intertransversaria

	Connection between sacrum and coccygeum
	Hemiartrosis – 

art. sacrococcygea
	Trere’s discus articularis that consist of annulus fibrosus and nucleus pulposus
	Ligg. sacrococcygei ventrale et laterale

Ligg. sacrococcygei dorsalis superficiale et profundum
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Interrupted articulations (diartrosis) or joints.

Interrupted bone connections allow to accomplish movements. It provides by peculiarity their structure that includes the next components: 

2. The main components of the joint:

1) Articular surfaces (facies articularis). They can be: a) congruent – shape of surfaces are suitable to each other. Ex: the elbow joint, b) uncongruent – shape of surfaces aren't suitable to each other. Ex: the shoulder joint (cavitas glenoidalis is flat and caput humeri is spheroid). Articular surfaces can be covered with a) fibrocartilage and b) hyalinocartilage.

2) Articular capsule (capsula articularis) – connective tissue fibrouses that surround articular surfaces and enclose articular cavity. There are two layers of capsule: 1) outer – fibrous membrane, 2) inner – synovial membrane.  Synovial membrane can form the next formations: 1) pilli (villi) secret synovial fluid that provides the next functions: trophic, amortization, decrease of articular surfaces friction, hold articular surfaces in connection to each other; 2) folds (plicae) contain the fet tissue for amortization; 3) bulgings (bursae) loge the tendons of the muscles which attach to the bone near the articular capsule.  

3) Articular cavity (cavitas articularis) – space inside the articular capsule that contain synovial fluid.

2. The add components of the joint are intraarticular cartilages:

1) Articular disc (discus articularis) – oval or roud-shaped cartilage. 

2) Articular menisc  (meniscus articularis) – semicircle-shaped cartilage.

3) Articular rim (labrum articularis) – bugel-shaped cartilage.

The add cartilages present in the joints with uncongruent articular surfaces to increase their congruence.

Joint biomechanics:

6) Movement around the frontal axis – flexion / extension

7) Movement around the sagittal axis – abduction / adduction 

8) Movement around the sagittal axis for the first finger of manus - opposition / reposition

9) Movement around the vertical axis – rotation – inward / outward

10) Movement in a circular manner – circumduction

Classification of joints:

5) Simple – contains two articular surfaces. Ex: the interphalangeal joints.

6) Compound – contains more than two articular surfaces. Ex: the elbow joint.

7) Complex – bilocular joint, contains an intraarticular cartilage (disc or menisc) that divides articular cavity into two compartments. Ex: the temporomandibular joint.

8) Combined – several isolated joints located separately but functioning together. Ex: the proximal et distal radioulnar joints.

Classification in accordance with shape and movement axis:

4) Uniaxial joints (movement around the frontal axis)

a) cylindrical or trochoid joints (trochoidea). Ex: the medial atlantoaxial joint. 

b) hinge joints (ginglymus). Ex: the interphalangeal joints.

c) screw-shaped joint is subkind of hinge joints and different from them by slantwise groove available that shift vertical axis of movement laterally. Ex: the humeroulnar joint.

5) Biaxial (movement around the frontal and sagittal axisis)

a) ellipsoid joints (ellipsoidea). Ex: the radiocarpal joint.

b) saddle joints (sellaris). Ex: the carpometacarpal joint of the first finger.

c) condyloid joints (bicondylaris). Ex: the knee joint.

6) Multiaxial (movement around all axisis)

a) spheroid joints (spheroidea). Ex: the shoulder joint.

b) ball-and-socket joint (cotylica) is subkind of spheroid joints and different from them by much deeper hollow for caput femoris. Therefore movements of this joint are more limited than in the shoulder joint. Ex: the hip joint

c) plane joints (plana). Ex: the intervertebral joint.

Amphiartrosis – joints with limited movement because of short, tightly stretched articular capsule. Ex: sacroiliac joint.

Transitional articulations (hemiartrosis or symphisis) or half-joints.

Transitional articulations are intermediate kind of articulation from contiguous to interrupted. The half-joints are different from joints by means of the next signs: 

1) Absence of the synovial membrane and therefore synovial fluid.

2) Presence of fissure instead of articular cavity.

There’s articular disc in the several symphisis, for instance: pubic symphisis, intervertebral symphisis.  

Bone connection of the skull

	Connection
	Kind of connection
	Characteristic 
	Ligaments, membranes 

	Connection between the vertebral column and the skull
	Diartrosis - art. atlantooccipitalis
	Simple, combined / 

Biaxial, condyloid
	Membranae atlantooccipitalis anterior et posterior

	
	Diartrosis - art. atlantoaxialis mediana
	Simple / 

Uniaxial, trochoid
	Lig. transversum atlantis

Lig. apicis dentis

Ligg. alaria

Lig. cruciforme atlantis

	
	Diartrosis - art. atlantoaxialis lateralis
	Simple, combined / 

Multiaxial, plane
	

	Connection between lower jaw and the temporal bone
	Diartrosis - art. temporomandibularis
	Simple, complex, combined / 

Biaxial, ellipsoid

Add cartilage – discus articularis
	Lig. laterale

Lig. sphenomandibulare

Lig. stylomandibulare


	Connection
	Kind of connection
	Subkind of connection
	Examples and their characteristic

	Connection of cranial bones to each other
	Synartrosis:
Sindesmosis
	Suturae:

	Serrata


	Sutura coronalis 


	Connection between squama frontalis and ossis parietales



	
	
	
	
	Sutura sagittalis


	Connection between both ossis parietalis



	
	
	
	
	Sutura lambdoidea
	Connection between squama occipitalis and ossis parietales

	
	
	
	Squamosa


	Sutura squamosa


	Connection between squama temporalis and os parietalis



	
	
	
	Plana

	Suturae of the visceral skull
	Connection between the bones of the facial skull

	
	
	Fontanelles:
	Fonticulus frontalis
	The locus of  sutura coronalis and sutura sagittalis intersectoin
	It closes in the second year of life

	
	
	
	Fonticulus occipitalis
	The locus of  sutura coronalis and sutura lambdoidea intersectoin
	It closes in the second month after birth

	
	
	
	Fonticuli sphenoidales
	In the locus of angulus sphenoidalis ossis parietalis 
	They close in the second – third month after birth

	
	
	
	Fonticuli mastoidei
	In the locus of angulus mastoideus ossis parietalis
	They close in the second – third month after birth

	
	Synchondrosis 
	Sphenooccipitalis 

Sphenopetrosa

Petrooccipitalis



	
	Synostosis 
	Squama frontalis
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Connection of the vertebral column

	Connection  
	Kind of connection
	Characteristic
	Ligaments 

	Connection between the vertebral bodies
	Hemiartrosis -  

symphysis intervertebralis


	Trere’s discus articularis that consist of annulus fibrosus and nucleus pulposus
	Lig. longitudinalis anterius et posterius

	Connection between articular processes
	Diartrosis, amphiartrosis -  

artt. zygapophysiales
	Simple, combined / Multiaxial, plane 


	

	Connection between the vertebral arches
	Synartrosis, synelastosis
	
	Ligg. flava



	Connection between spinal processes
	Synartrosis, syndesmosis
	
	Ligg. interspinalia

Ligg. supraspinalia

	Connection between tranversal processes
	Synartrosis, syndesmosis
	
	Ligg. intertransversaria

	Connection between sacrum and coccygeum
	Hemiartrosis – 

art. sacrococcygea
	Trere’s discus articularis that consist of annulus fibrosus and nucleus pulposus
	Ligg. sacrococcygei ventrale et laterale

Ligg. sacrococcygei dorsalis superficiale et profundum


ODESSA NATIONAL MEDICAL UNIVERSITY
DEPARTMENT OF NORMAL AND PATHOLOGIC CLINICAL ANATOMY
Methodical instruction for the independent students work 
For the medical faculty
Theme №: 32 “Get ability to demonstrate connections of the shoulder girdle’s bones and the shoulder joint on specimens.”

Approved on methodical 

meeting of Department

Protocol №__from__________20
Нead of the Department, 

Prof., PНD __________ Appelhans E. L

Bone connections of the free upper limb

	Connection 
	Kind of connection                   
	Characteristic 
	Ligaments

	Connection the free upper limb with the shoulder girdle
	Diartrosis – 

the shoulder joint (art. humeri) 


	Simple / 

Multiaxial, spheroid.

Add cartilage - labrum glenoidale


	Lig. coracohumerale 

Formations of the capsule: 

vagina synovialis intertubercularis

bursa subtendinea m. subscapularis

	Connection the humerus with the bones of the forearm
	Diartrosis - 

the elbow joint 

(art. cubiti)
	Compound, consist of three joints: 
	

	
	
	art. humeroulnaris 
	Uniaxial, screw-shaped
	Lig. collaterale ulnare

Lig. collaterale radiale 

Lig. annulare radii 

Lig. quadratum

	
	
	art. humeroradialis 


	Multiaxial, spheroid
	

	
	
	art. radioulnaris proximalis
	Combined / 

Uniaxial, trochoid
	

	Bone connection of the forearm 
	Diartrosis – the distal radoiulnar joint (art. radioulnaris distalis)
	Simple, complex (discus articularis), combined / 

Uniaxial, trochoid
	Formation of the capsule: 

resessus sacciformis

	
	Synartrosis 
	Syndesmosis 
	Membrana interossea antebrachii

	Connection the forearm with the hand
	Diartrosis – 

the wrist joint 

(art. radiocarpea)
	Compound, complex (discus articularis on the medial side) / 

Biaxial, ellipsoid
	Ligg. collateralis carpi radiale et ulnare

Ligg. radiocarpi palmare et dorsale


Connections of the hand bones are diartrosis or joints
	Name of joint
	Characteristic 
	Ligaments 

	Art. mediacarpea  
	Compound / Multiaxial, spheroidea, amphiartrosis
	Ligg. intercarpalia palmaria et dorsalia

Ligg. intercarpea interossea

Lig. pisohamatum

Lig. pisometacarpeum

	Artt. intercarpeae 


	Compound / Multiaxial, plane, amphiartrosis


	

	Artt. carpometacarpeae

Art. carpometacarpea pollicis


	Compound / Multiaxial, plane, amphiartrosis

Simple / Biaxial, seddle
	Ligg. carpometacarpalia palmaria et dorsalia

	Artt. intermetacarpeae 
	 Simple / Multiaxial, plane, amphiartrosis
	Ligg. metacarpalia dorsalia et palmaria

Ligg. metacarpea interossea

	Artt. metacarpophalangeae pollicis

Artt metacarpophalangeae II - V
	Simple / Uniaxial, hinge

Simple / Multiaxial, spheroidea
	Ligg. collateralia

Ligg. palmaria

Ligg. metacarpeae transversa profunda

	Artt. interphalangeae manus
	Simple / Uniaxial, hinge
	Ligg. palmaria

Ligg. collateralia
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Connections of the hand bones are diartrosis or joints
	Name of joint
	Characteristic 
	Ligaments 

	Art. mediacarpea  
	Compound / Multiaxial, spheroidea, amphiartrosis
	Ligg. intercarpalia palmaria et dorsalia

Ligg. intercarpea interossea

Lig. pisohamatum

Lig. pisometacarpeum

	Artt. intercarpeae 


	Compound / Multiaxial, plane, amphiartrosis


	

	Artt. carpometacarpeae

Art. carpometacarpea pollicis


	Compound / Multiaxial, plane, amphiartrosis

Simple / Biaxial, seddle
	Ligg. carpometacarpalia palmaria et dorsalia

	Artt. intermetacarpeae 
	 Simple / Multiaxial, plane, amphiartrosis
	Ligg. metacarpalia dorsalia et palmaria

Ligg. metacarpea interossea

	Artt. metacarpophalangeae pollicis

Artt metacarpophalangeae II - V
	Simple / Uniaxial, hinge

Simple / Multiaxial, spheroidea
	Ligg. collateralia

Ligg. palmaria

Ligg. metacarpeae transversa profunda

	Artt. interphalangeae manus
	Simple / Uniaxial, hinge
	Ligg. palmaria

Ligg. collateralia


Bone connections of the free upper limb

	Connection 
	Kind of connection                   
	Characteristic 
	Ligaments

	Connection the free upper limb with the shoulder girdle
	Diartrosis – 

the shoulder joint (art. humeri) 


	Simple / 

Multiaxial, spheroid.

Add cartilage - labrum glenoidale


	Lig. coracohumerale 

Formations of the capsule: 

vagina synovialis intertubercularis

bursa subtendinea m. subscapularis

	Connection the humerus with the bones of the forearm
	Diartrosis - 

the elbow joint 

(art. cubiti)
	Compound, consist of three joints: 
	

	
	
	art. humeroulnaris 
	Uniaxial, screw-shaped
	Lig. collaterale ulnare

Lig. collaterale radiale 

Lig. annulare radii 

Lig. quadratum

	
	
	art. humeroradialis 


	Multiaxial, spheroid
	

	
	
	art. radioulnaris proximalis
	Combined / 

Uniaxial, trochoid
	

	Bone connection of the forearm 
	Diartrosis – the distal radoiulnar joint (art. radioulnaris distalis)
	Simple, complex (discus articularis), combined / 

Uniaxial, trochoid
	Formation of the capsule: 

resessus sacciformis

	
	Synartrosis 
	Syndesmosis 
	Membrana interossea antebrachii

	Connection the forearm with the hand
	Diartrosis – 

the wrist joint 

(art. radiocarpea)
	Compound, complex (discus articularis on the medial side) / 

Biaxial, ellipsoid
	Ligg. collateralis carpi radiale et ulnare

Ligg. radiocarpi palmare et dorsale
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Connection of the pelvic girdle

	Connection 
	Kind of connection                   
	Characteristic 
	Ligaments

	Connection the sacral bone with the hip bone
	Diartrosis – 

the sacro-iliac joint (art. scroiliaca)
	Simple, combined / Multiaxial, plane, amphyartrosis
	Ligg. sacroiliaca ventralia, interossea et dorsalia 

Ligg. iliolumbale

	
	Syndesmosis 
	
	Lig. sacrotuberale Lig. sacrospinale

	Connection of both hip bones
	Hemiartrosis – 

the pubic symphysis (symphysis pubica)
	Add cartilage - discus interpubica
	Lig. pubicum superius

Lig. arcuatum pubis 

	Bone connection of the hip bone
	Synartrosis 
	Synchondrosis – in children

Synostosis – in adult  

Syndesmosis
	Lig. inguinale


The pelvis as a whole

Both hip bones form a pelvis. Two parts of the pelvis are distinguished: the greater pelvis (pelvis major) and the lesser pelvis (pelvis minor).

The borderline of the greater pelvis inlet goes from 5th vertebra lumbalis – crista iliaca – spina iliaca anterior superior – lig. inguinale to margo superior corporis ossis pubis. 

The borderline of the greater pelvis outlet or  the borderline of the lesser pelvis inlet is known as terminal line (linea terminalis). It goes from promontorium (project which formed by connection the last lumbar vertebrate with the first sacral vertebrate) – linea arcuata – pecten ossis pubis to margo superior corporis ossis pubis. 

The borderline of the lesser pelvis outlet goes from apex coccygei – lig. sacrotuberale – tuber ischiadicum to margo inferior corporis ossis pubis.

Walls of the greater pelvic cavity: posteriorly – os sacrum

                                                       laterally – alae ossis ilii

                                                       anteriorly – no bony wall 

Walls of the lesser pelvic cavity:   posteriorly – os sacrum, os coccygeum

                                                       laterally – bony part that corresponding to acetabuli inside, os ischium

                                                       anteriorly – os pubis 

Pelvic measurements

	Parts of the pelvic
	Distance
	Characteristic 
	Cm (in female)

	Pelvis major
	Distantia cristarum
	Distance between the furthest point of both iliac crests
	25 - 27

	
	Distantia spinarum
	Distance between both spinae iliaca anterior superior
	23 - 25

	
	Distantia trochanterica
	Distance between both trochanter major
	28 - 29

	Pelvis minor
	Aditus superior
	Diameter recta or conjugata anatomica
	Distance from promontorium to margo superior corporis ossis pubis
	11.5

	
	
	Conjugata vera or conjugata gynecologica
	Distance from promontorium to the most project point corporis ossis pubis inside
	10.5 – 11.0

	
	
	Conjugata diagonalis
	Distance from promontorium to margo inferior corporis ossis pubis
	12.5 – 13.0

	
	
	Diameter transversa
	Distance between the furthest point of linea terminalis in the frontal plane
	13.5

	
	
	Diameter obligua
	Distance from intersection point of linea terminalis and art. sacroiliaca to eminentia iliopubica
	12.0 – 12.6

	
	Cavum pelvis
	Diameter recta
	Distance from connection of the 2nd with 3rd vertebrae sacrales to the middle of corpus ossis pubis
	12.2

	
	
	Diameter transversa
	Distance between both acetabuli inside
	11.5

	
	Aditus inferior
	Diameter recta
	Distance from apex coccygeum to margo inferior corporis ossis pubis
	9.5

	
	
	Diameter transversa
	Distance between both tuber ischiadicum
	10.8

	
	
	Inclination pelvis
	Angle between axis that goes along the horizontal plane and axis that is continuous of conjugata anatomica
	55 – 60o
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Bone connections of the free lower limb

	Connection 
	Kind of connection                   
	Characteristic 
	Ligaments

	Connection the free lower limb with the pelvic girdle
	Diartrosis – 

the hip joint 

(art. coxae) 
	Simple / 

Multiaxial, 

ball-and-socket.

Add cartilage - labrum acetabulare


	intraarticular: 

Lig. transversum acetabuli

Lig. capitis femoris

extraarticular: 

Zona orbicularis

Lig iliofemorale

Lig. pubofemorale 

Lig. ischiofemorale

	Connection the femur with the bones of the leg 
	Diartrosis – 

the knee joint 

(art. genus)
	Compound, complex (menisci articulares medialis et lateralis) / 

Biaxial, condyloid
	Lig. transversum genus

Lig. cruciatum anterius et posterius

Ligg. collaterale fibulare et tibiae

Lig. popliteum obliquum et arcuatum

Lig. patellae

Retinaculum patellae mediale et laterale 

Formations of synovial membrane:

Plicae alares 

Plica synovialis patellaris

Bursa suprapatellaris

Bursa infrapatellaris profunda

Bursa subcutanea prepatellaris

Bursa subfascialis prepatellaris

Bursa subtendinea prepatellaris

Bursa subpoplitea

Bursa subtendinea m. sartorii

	Bone connection of the leg 
	Diartrosis – 

the tibio-fibular joint 

(art. tibiofibularis) 
	Simple /

Multiaxial, plane, amphiartrosis
	Lig. capitis fibulae anterius  et posterius

	
	Synartrosis 
	Syndesmosis 
	ligg. tibiofibularia anterius et posterius

	
	Synartrosis 
	Syndesmosis 
	membrana interossea cruris


Bone connection of the foot are diartrosis or joint

	Name of joint
	Characteristic 
	Ligaments 

	Art. talocruralis


	Compound / 

Uniaxial, hinge – connection talus with facies inferior tibiae

Multiaxial, plane – connection talus with malleoli medialis et lateralis


	Lig. mediale (deltoideum):

  pars tibiotalaris anterior

  pars tibionavicularis

  pars tibiocalcanea

  pars tibiotalaris posterior

Lig.talofibulare anterius

Lig. calcaneofibulare

Lig.talofibulare posterius

	Art. subtalaris 


	Simple / Multiaxial, plane
	Lig. talocalcaneum interosseum

Lig. talocalcanei mediale et laterale

	Art. talocalcaneonavicularis 


	Compound / Multiaxial, spheroid
	Lig. talonaviculare

Lig. calcaneonaviculare plantare

	Art. calcaneocuboidea


	Simple / Biaxial, seddle
	Lig. plantare longum

Lig. calcaneocuboideum plantare

	Art. cuneonavicularis 


	Compound /  multiaxial, plane
	Ligg. cuneonavicularia dorsalia et plantaria

Ligg. cuboideonavicularia dorsale et plantare

Lig. cuneocuboidea dorsale et plantare

Ligg. intercuneiformia dorsalia et plantaria

Lig. cuneocuboideum interosseum

Ligg. intercuneiformia interossea

	Art. tarsi transversa (Shopar’s joint) consist of two joints:  art. calcaneocuboidea and talonavicularis part of art. talocalcaneonavicularis. 
	Compound /  Multiaxial, plane 

(S – shaped)
	Lig. bifurcatum – key* of Shopar’s joint

Lig. calcaneocuboideum

Lig. calcaneonaviculare

	artt. tarsometatarsea (Lisfrank’s joint). 
	Compound /  Multiaxial, plane
	 Ligg. cuneometatarsea interossea   

         lig. cuneometatarseum interosseum mediale – key* of  Lisfrank’s joint

Ligg. metatarsea interossea

Ligg. tarsometatarsea plantaria et dorsalia

	Artt. intermetatarseae 
	Simple / Multiaxial, plane
	Ligg. metatarsea interossea, dorsalia et plantaria

	Artt. metatarsophalangeae 
	Simple / Multiaxial, spheroid
	Ligg. plantaria

Ligg. collateralia

Lig. metatarseum transversum profundum

	Artt. interphalangeae 
	Simple / Uniaxial, hinge
	Ligg. plantaria

Ligg. collateralia
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Muscles and fasciae of the back

	Superficial
	Name of the muscle
	Origin
	Insertion 
	Action

	
	m. trapezius
	Linea nuchae superior, lig. nucae, processus spinosus vertebrae thoracicae
	Spina scapulae et acromion
	Pulls the shoulder girdle upward, downward, backward and medially.

Bends the neck backward

	
	m. latissimus dorsi
	Th10-S5 et costae IX-XII, pars posterior crista iliaca
	Crista tuberculi minoris ossis humeri
	Extends and pronates the shoulder.

Adducts the arm.

Expands the thoracic cage.

Pulls the trunk up to the upper limb when the arm is fixed.

	
	mm. rhomboidei major et minor
	Processus spinosus 

C6 - Th4 
	Margo medialis scapulae, below spina scapulae 
	Pulls the scapula upward and medially.

Fixes the medial border of the scapula to the thorax.

	
	m. levator scapulae
	Processus transversus 

C1-4 
	Angulus superior scapulae
	Elevates the scapula.

	
	m. serratus posterior superior
	Processus spinosus 

C6 – Th2
	Costae 
II - V
	Elevates the upper ribs.

	
	m. serratus posterior inferior
	Processus spinosus 

Th11 – L2
	Costae 
IX - XII
	Depresses the lower ribs

	Deep
	m. splenius capitis 


	Lig. nuchae et processus spinosus C3 – Th3
	Linea nuchae superior
	Bends the neck and head backward.

Turns the head in its direction.

	
	m. splenius cervicis
	Processus spinosus Th3-5
	Tub. posterior processus transverses  C1-3
	

	
	m. erector spinae
	m. iliocostalis
	lumborum
	Crista iliaca, facies dorsalis ossis sacralis, processus spinosus L4-5
	Angulus costae VI - XII
	Straightens the vertebral column and turns it to the opposite side

Bends the head backward



	
	
	
	thoracis
	Angulus costae VI - XII
	Angulus costae I – VI et processus transversus C7
	

	
	
	
	cervicis
	Angulus costae III – VI
	Tub. posterior processus transversus C4 - 6
	

	
	
	m. spinalis
	thoracis
	Processus spinosus L1-2 – Th11-12
	Processus spinosus Th1-8
	

	
	
	
	cervicis
	Processus spinosus Th1-2 , C7
	Processus spinosus

 C1-2
	

	
	
	
	capitis
	Processus spinosus Th1-2 , C7
	Protuberantia occipitalis externa
	

	
	
	m. longis-simus


	thoracis
	Facies posterior ossis sacrum, processus transversus vertebrae lumbales
	Costae III – XII, processus transversus Th 1 - 12
	

	
	
	
	cervicis
	Processus transversus Th 1 - 5
	Tub. posterior processus transversus C 2 - 6
	

	
	
	
	capitis
	Processus transversus Th 1 – 3, 

C 3 - 7
	Processus mastoideus ossis temporalis
	

	
	m. trnsversospinalis
	m. semispinalis
	m. semispinalis thoracis
	Processus transversus Th 6 - 12
	Processus spinosus 

Th 1 – 4, C 6 - 7
	Bend pars cervicalis and pars thoracica of vertebral column backward and turn them to the opposite side. 

Bend the head backward and at the same time turn face to the opposite site. 

	
	
	
	m. semispinalis cervicis
	Processus transversus Th 1 – 6, processus articulares C 4 - 7
	Processus spinosus 

C 2 - 5
	

	
	
	
	m. semispinalis capitis
	Processus transversus Th 1 – 6, processus articularis C 4 - 7
	Between linea nuchae superior and inferior ossis occipitalis
	

	
	
	m. multifidus
	Processus transversus columnae vertebralis
	Go up over 2 - 4 vertebres and are attached to processus spinosus 
	Turn vertebral column around its axis. 

Bend vertebral column backward and in its direction. 

	
	
	mm. rotatores
	longum
	Processus transversus columnae vertebralis
	Go up over 1 and are attached to processus spinosus 
	Turn vertebral column around its axis.

	
	
	
	brevis
	Processus transversus columnae vertebralis
	Processus spinosus the same vertebra
	

	
	mm. interspinales
	Join processus spinosus of adjoining vertebres
	Bend vertebral column backward.

	
	mm. intertransversarii
	Join processus transversus of adjoining vertebres
	Bend vertebral column in its direction.

	
	mm. levatores costarum
	Processus transversus

 C 7 – Th 1-2
	Angels of the rib bellow
	Elevates the ribs.

	
	mm. suboccipitales

	
	m. rectus capitis posterior major
	Processus spinosus C 2
	Linea nuchae inferior
	Move the head backward and in their direction.

	
	m. rectus capitis posterior minor
	Tuberculum posterius atlantis
	Linea nuchae inferior
	

	
	m. obliquus capitis inferior
	Processus spinosus C 2
	Processus transversus atlantis


	

	
	m. obliquus capitis superior
	Processus transversus atlantis


	Linea nuchae inferior
	


Fasciae of the back

	Name 
	Topography 

	Fascia  superficialis dorsalis
	Covers superficial muscles of the back

	Fascia nuchae
	Situates in occipital region between superficial and deep muscles 


ODESSA NATIONAL MEDICAL UNIVERSITY
DEPARTMENT OF NORMAL AND PATHOLOGIC CLINICAL ANATOMY
Methodical instruction for the independent students work 
For the medical faculty
Theme №: 45 “Get ability to demonstrate muscles and topographical formations of the head”

Approved on methodical 

meeting of Department

Protocol №__from__________20
Нead of the Department, 

Prof., PНD __________ Appelhans E. L

Muscles and fasciae of the head

	Name of group
	Muscle’s name
	Origin 
	Insertion 
	Action 

	Muscles of the scalp

	m. epicranius
	m. occipitofrontalis
	Arcus superciliaris
	Linea nuchae suprema
	Pulls the head’s skin backward, upward.

Pulls eyebrows up and forms horizontal wrinkles on the forehead.

	
	Gala aponeurotica
	Located between venter frontalis and venter occipitalis m. occipitofrontalis
	

	
	m. temporoparietalis
	Pars interna cortilagae conchae auricularis
	Pars lateralis galae aponeuroticae
	

	Muscles of facial expression

	Muscles surrounding the eyes
	m. orbicularis oculi
	Pars palpebralis
	Eyelids 
	Closes eyelids

	
	
	Pars orbitalis
	On the bone margin of the orbita
	Screw up eyes

	
	
	Pars lacrimalis
	The wall of lacrimal sac
	Expends the lacrimal sac

	
	m. corrugator supercilii
	Medially from orbita
	Pulls the eyebrows to each other

	
	m. procerus
	Facies externa ossis nasalis
	Skin of the forehead
	Straights the horizontal wrinkles out on the forehead and forms  the horizontal wrinkles on the root of the nose. 

	Muscles surrounding the nouse
	m. nasalis
	Pars transverses
	Dorsum nasi
	Compresses cartilage part of the nose

	
	
	Pars alaris
	Alae nasi
	Depresses wing of the nose

	
	m. depressor septum nasi
	On the upper lip above the nares
	Depresses nasal septum

	Muscles around the mouth
	m. orbicularis oris
	Pars marginalis
	Around rima oris
	Purses and pushes the lips forward

	
	
	Pars labialis
	
	Closes the mouth

Inverts the lips

	
	M. depressor anguli oris
	Laterally from tuberculum mentale on margo inferior mandibulae 
	Skin of аngulus oris and labium superior
	Pulls angle of mouth down (sadness)

	
	m. levator anguli oris
	Fossa canina
	Аngulus oris
	 Pulls angle of mouth up (smile)

	
	m. buccinator
	Processus alveolaris maxillae et mandibulae
	Аngulus oris
	Expulsion of the contents of the vestibule of the mouth

	
	m. depressor labii inferioris
	Margo inferior mandibulae
	Skin of labium inferior
	Pulls lower lip down and laterally (disgust)

	
	m. levator labii superioris
	Margo infraorbitalis maxillae
	Skin of nasolabial fold
	Lifts upper lip

Pulls up the wing of nose and dilates the nares 

	
	m. levator labii superioris alaeque nasi
	Part of m. levator labii superioris that goes separately to the wing of the nose
	

	
	m. zygomaticus major
	Os zygomaticus
	Аngulus oris et labium superior
	Pulls angle of mouth upward and laterally

Makes nasolabial fold dipper (laugh)

	
	m. zygomaticus minor
	
	Skin of nasolabial fold
	Makes nasolabial fold dipper

	
	m. mentalis
	Juga alveolaria of the lower incisor and canine teeth
	Кожа подбородка
	Lifts the skin of the chin

Pushes lower lip up

	
	m. risorius
	Fascia masseterica
	Angle of mouth
	Stretches mouth (laugh)

	Muscles of mastication

	m. masseter
	Margo inferior ossis zygomaticus et arcus zygomaticus
	Tuberositas masseterica et ramus mandibularis
	Pulls up the lower jaw to the upper one

Protrudes the lower jaw forward

Displace the lower law to the contrlateral side

Articulate of speech

	m. temporalis
	Linea temporalis
	Processus coronoideus mandibulae
	

	m. pterygoideus medialis
	Facies inferior alae majoris ossis sphenoidalis et processus pterigoideus
	Collum processus condilaris mandibulae et discus, capsula art. temporomandibulares
	

	m. pterygoideus lateralis
	Fossa pterigoidea processus pterigoideus
	Facies medialis anguli mandibularis
	


Fasciae of the head

	Name 
	Topography 

	Fascia temporalis
	Covers m. temporalis

	Fascia masseterica
	Covers m. masseter

	Fascia buccopharingea
	Covers m. buccinator and lateral wall of the pharynx


Connective tissue spaces of the head 

	Region 
	Name 
	Topography 

	Fronto-parieto-occipitalis
	Infraaponeuroticus 


	Between gala aponeurotica and periosteum

	
	Infraperiostalis 
	Under bone’s periosteum of the scalp 

	Temporalis 
	Suprazygomaticum interaponeuroticus


	Between fascia temporalis and arcus zygomaticus

	
	Infraaponeuroticus

	Between m. temporalis and fascia temporalis

	
	Temporalis profundus
	Between m. temporalis and periosteum

	Lateralis 
	Paraauricularis 


	Loges glandula parotidea, great nerves and vessels 

	
	Buccalis 
	Corpus adiposus buccae



	
	Pterygo-mandibularis 


	On the posterior part of fossa infratemporalis

	
	Temporo-pterygoideus


	Between m. temporalis and m. pterygoideus lateralis

	
	Interpterygoidalis 
	On the medial surface of m. pterygoideus lateralis
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Muscles and fasciae of the neck

	
	Name
	Origin
	Insertion
	Action

	S

u

p

e

r

f

i

c

i

a

l
	Platysma
	Lamina superficialis fascia pectoralis
	Fascia masseterica
	Pulls the skin of the neck up

Depresses the angle of the mouth

	
	m.sternocleidomastoideus
	Facies anterior manubrium sterni et extremitas sternalis claviculae
	Processus mastoideus ossis temporalis et linea nuchae superior
	Bends the head backward.

Turns the neck in its direction and at the same time turns the head to the opsite side 

Pulls the thorax up (auxiliary respirator muscle)

	Located above the hyoid bone

	m

i

d

d

l

e
	m. digastricus
	Venter posterior to incisura mastoideus ossis temporalis
	Intermediate tendon to cornu major ossis hyoideus, venter anterior to fossa digastrica mandibulae
	Arise the hyoid bone and  pull it in its direction

Depresses mandibula

	
	m. mylohyoideus 
	Linea mylohyoideus mandibulae 
	Front fibers of both muscles meet to each other and form tendon’s raphe, back fibers attach to corpus ossis hyoideus


	

	
	m. geniohyoideus
	Protuberantia mentalis
	
	

	
	m. stylohyoideus
	Processus styloideus ossis temporalis
	
	

	Located belove the hyoid bone

	m

i

d

d

l

e
	m. omohyoideus
	Lig. transversus scapulae superior
	Corpus ossis hyoideus


	Depress the hyoid bone and pull it in its direction

	
	m. sternohyoideus
	Facies posterior manubrium sterni et extremitas sternalis claviculae
	Corpus ossis hyoideus


	

	
	m. sternothyroideus
	Facies posterior manubrium sterni et cartilago costae I
	Thyroid cartilage of larynx
	

	
	m. thyrohyoideus
	Thyroid cartilage of larynx
	Corpus et cornu major ossis hyoideus
	

	D

e

e

p
	m. scalenus anterior
	Tuberculi anterioris processus transversalis C3-6
	Tuberculum m. scaleni anterioris costae I
	Arise the upper ribs

Bend the cervical spine forward and in its direction

	
	m. scalenus medius
	Tuberculi anterioris processus transversalis C2-7
	Behind sulcus a. subclaviae costae I
	

	
	m. scalenus posterior
	Tuberculi posterioris processus transversalis C4-6
	Margo superior, facies externa costae II
	

	
	m. longus colli
	От Th3 до C1
	
	Bend the cervical spine forward and in its direction

	
	m. longus capitis
	Tuberculi anterioris processus transversalis C3-6
	Pars basilaris ossis occipitalis
	

	
	m. rectus capitis anterior
	Arcus anterior atlantis
	Pars basilaris ossis occipitalis
	

	
	m. rectus capitis lateralis
	Processus transverses atlantis
	Pars lateralis ossis occipitalis
	


Cervical fascia

	Fascia cervicalis
	Topography 
	Origin 
	End 

	Lamina superficialis


	Located under m. platisma and loges m. sternocleidomastoideus и 

m. trapezius
	Facies anterior claviculae et manubrium sterni
	Fascia masseterica

	Lamina pretrachealis


	Loges the muscles below the hyoid bone
	Facies posterior claviculae et manubrium sterni
	Till m. omohyoideus

	Lamina prevertebralis


	Located behind pharynx separated from it by means of layer connective tissue, loges prevertebral and scalen muscles
	Basis cranii 
	Fascia endothoracica


Interfascial spaces of the neck

	Spatium interaponeurotica
	Located above jugular notch between lamina superficialis and lamina pretrachealis, contains venous jugular notch.



	Spatium previscerale
	Located between lamina pretrachealis and trachea.

	Spatium retroviscerale
	Located between posterior wall of pharynx and lamina prevertebralis, is filled with loose connective tissue

	
	

	Spatium interscalenum
	Located between m.scalenus anterior and m.scalenus medius, contains a. subclavia and plexus brachialis

	Spatium antescalenum
	Located between m.scalenus anterior and  m. sternohyoideus,

m. sternothyroideus, contains v. subclavia


Triangles of the neck

	
	Borders 

	
	Forward  
	At the bottom 
	Behind 
	At the top

	Trigonum caroticum

(contains a. carotis)
	venter superior m. omohyoideus
	m.sternocleidomastoideus
	venter posterior m.digastricus

	Trigonum omotracheale

(contains trachea)
	
	m.sternocleidomastoideus
	venter superior m. omohyoideus – laterally,

front middle line - medially

	Trigonum submandibulare

(contains glandula submandibulare)
	
	m.digastricus
	
	corpus mandibulae

	Trigonum linguale (Pirogov’s)  

(contains a. lingualis)
	m. geniohyoideus
	venter posterior m.digastricus
	n. hypoglossus

	Trigonum omotrapezoideum 

(contains plexus cervicalis)
	m.sternocleidomastoideus
	venter inferior m. omohyoideus
	m. trapezoideum
	

	Trigonum omoclaviculare (contains a. et v. subclaviae, plexus brachialis)
	m.sternocleidomastoideus
	clavicula
	
	venter inferior m. omohyoideus


ODESSA NATIONAL MEDICAL UNIVERSITY
DEPARTMENT OF NORMAL AND PATHOLOGIC CLINICAL ANATOMY
Methodical instruction for the independent students work 
For the medical faculty
Theme №: 50 “Get ability to demonstrate muscles, fasciae and topographical formations of the thoracic cage.”

Approved on methodical 

meeting of Department

Protocol №__from__________20
Нead of the Department, 

Prof., PНD __________ Appelhans E. L

Muscles and fasciae of the chest

	Group of muscles
	Name 
	Origin 
	Insertion 
	Action 

	superficial
	m. pectoralis major 
	Pars clavicularis
	Pars medialis claviculae
	Tuberculum major humeri
	Adducts and pronates the arm

Elevates the ribs (auxiliary respirator muscle)

	
	
	Pars sternocostalis
	Facies anterior sternalis et costae I – VI
	
	

	
	
	Pars abdominalis
	Partes anterior vaginae m. recti abdomini
	
	

	
	m. pectoralis minor 
	Costae III – V
	Processus coracoideus scapulae
	Elevates the ribs

Protracts the scapula

	
	m. subclavius 
	Сostae I
	Extremitas acromialis claviculae
	Pulls the clavicle down and forward

	
	m. serratus anterior 
	Costae I – IX
	Margo medialis et angulus inferior scapulae
	Pulls the clavicle forward and laterally

Rotates the scapula

Elevates the ribs



	Deep 
	mm. intercostales externi 
	Margo inferior of each rib
	Go down to margo superior of the rib below
	Elevate the ribs



	
	
	Stretched from tuberculum costae to cartilage of rib
	

	
	mm. intercostales interni 
	Margo superior of each rib
	Go up to margo inferior of the rib above
	Depresses the ribs

	
	
	Stretched from sternum to angulus costae
	

	
	mm. subcostales 
	Angulus costae X – XII
	Go up over 1 – 2 ribs and are fixed to the inner surface of the ribs
	Depresses the ribs

	
	m. transversus thoracis 
	Lower part of corpus sternalis and processus xiphoideus
	Costae II – VI
	Depresses the ribs


	Diaphragma (m. phrenicus)

	Centrum tendineum  

Pars costalis

Pars sternalis

Pars lumbalis                           crus dextrum et sinistrum

ligg. arcuatun mediale, laterale et medianum

	foramen vene cavae                                                            

hiatus aorticus

hiatus esophageus

	Places where diaphragmal hernias can be formed:  Trigonum sternocostales

                                                                                 Trigonum costolumbalis 

	Function of diaphragm: main respirator muscle and abdomen press muscle


Fasciae of the chest

	Name
	Topography

	Fascia pectoralis
	Covers m. pectoralis major

	Fascia clavipectoralis
	Is deep layer of fascia pectoralis, located in trigonum clavipectorale



	Fascia thoracica
	Covers outside mm. intercostales externi and the ribs

	Fascia endothoracica
	Covers the thoracic cage inside


Triangles of the chest

	Name
	Topography

	Trigonum pectoralis
	According to borders m. pectoralis minor

	Trigonum subpectoralis
	Between lower margin m. pectoralis minor and lower margin m. pectoralis major

	Trigonum clavipectoralis
	Between the clavicle and m. pectoralis minor


ODESSA NATIONAL MEDICAL UNIVERSITY
DEPARTMENT OF NORMAL AND PATHOLOGIC CLINICAL ANATOMY
Methodical instruction for the independent students work 
For the medical faculty
Theme №: 53 “Get ability to demonstrate muscles, fasciae and topography of the abdominal walls”

Approved on methodical 

meeting of Department

Protocol №__from__________20
Нead of the Department, 

Prof., PНD __________ Appelhans E. L

Muscles and fasciae of abdomen

	Group of muscles
	Name
	Origin
	Insertion
	Action

	Muscles of the lateral wall
	m. obliquus externus abdominis
	Facies externus costae IV - XII
	Upper fibers meet the fibers the opposite site and form linea alba, lower ones attach to labium externum cristae iliacae
	Depresses the ribs

Flexes spinal column

Turns the trunk to the opposite side

Elevates pelvis

Supports abdominal wall

	
	m. obliquus internus abdominis
	Lig. inguinalis, linea intermedia cristae iliacae, fascia thoracolumbalis
	Lower ribs
	

	
	m. transversus abdominis
	Facies internus costae VI – XII, lamina propria fascia thoracicolumbalis, labium internum cristae iliacae 
	 Meet the fibers the opposite site and form linea semilunaris
	Pulls the ribs forward

Supports abdominal wall

	Muscles of the anterior wall
	m. rectus abdominis
	Crista et symphisis pubicis
	Processus xiphoideus, cartilagо costae V - VII
	Depresses the thoracic cage

Flexes the trunk

Elevates pelvis



	
	m. pyramidalis 
	Pecten ossis pubis
	Linea alba
	Pulls linea alba tight

	Muscles of the posterior wall
	m. quadratus lumborum
	Сrista iliaca, lig. iliolumbale, processus transverses L4-5
	Margo inferior costae XII, processus transversus L1-2
	Fixes spinal column in vertical posture

Bends spinal column in its direction

Pulls  12 rib downward


Fasciae of abdomen

	Name 
	Topography 

	Fascia superficialis abdomini
	Located under the skin

	Fascia propria
	Covers  m. obliquus externus abdominis, forms fibreae intercrurales around superficial inguinal ring, fixed to crista iliaca and lig. inguinalis

	Fascia transversalis
	Covers walls of abdomen inside


Topographical formations of abdomen

Linea alba – formation of wide muscles’ aponeurosis that’s formed by means of intersected fibrous right and left side, stretched from processus xyphoideus to symphysis pubica.  

Vagina m. recti abdominis

Above linea arcuata formed by: in front  – aponeurosis m. obliquus externi abdomini et lamina anterior aponeurosis m. obliquus interni abdomini

                                                     behind  - lamina posterior aponeurosis m. obliquus interni 

abdomini,  aponeurosis m. transversi abdominis et fascia transversalis

Below linea arcuata formed by: in front - aponeurosis m. obliquus externi et  interni abdominis, aponeurosis m. transversi abdominis

                                                    behind -  fascia transversalis 

Canalis inguinalis

Walls: 

Anterior wall - aponeurosis m. obliquus externi abdomini

Posterior wall - fascia transversalis

Superior wall - aponeurosis m. obliquus interni abdomini et transversi abdominis

Inferior wall – lig. inguinalis 

Deep inguinal ring (annulus inguinalis profunda) correspond with fossa inguinalis medialis, formed by fascia transversalis and located on the inner surface of the front abdominal wall.

Superficial inguinal ring (annulus inguinalis superficialis) correspond with fossa inguinalis lateralis formed by aponeurosis m. obliquus externi abdomini (crus medialis et lateralis et fibreae intercrurales), lig. reflexum, located on the external surface of the front abdominal wall.

The contants of inguinal canal is funiculus spermaticus in male, lig. teres uteri in female
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Muscles and fasciae of the upper limb

Muscles of the shoulder girdle

	Name 
	Origin 
	Insertion 
	Function 

	m.deltoideus
	Pars clavicularis
	Pars acromialis claviculae 
	Tuberositas deltoidea humeri
	Flexes and pronates the shiulder

Depresses the arm

	
	Pars acromialis
	Acromion
	
	Abducts the arm

	
	Pars scapularis
	Spina scapulae
	
	Extends and supinates the shoulder

Depresses the arm

	m. supraspinatus
	Fossa supraspinata, fascia supraspinata
	Tuberculum majoris humeri et capsula articularis humeri 
	Abducts the shoulder

Pulls the articular capsule of the shoulder jont tight

	m. infraspinatus
	Fossa infraspinata, fascia infraspinata
	Tuberculum majoris humeri et capsula articularis humeri
	Supinates the shoulder

Pulls the articular capsule of the shoulder jont tight



	m. teres minor
	Margo lateralis scapulae, fascia infraspinata
	Tuberculum majoris humeri
	

	m. teres major
	Margo lateralis et angulus inferior  scapulae, fascia infraspinata
	Crista tuberculi minoris ossis humeri
	Extends and pronates the shoulder 

Adduct the arm

Pulls the scapula forward


	m. subscapularis
	Fossa subscapularis, margo lateralis scapulae
	Tuberculum minor et crista tuberculi minoris ossis humeri
	Adducts and pronates the shoulder


Muscles of the free upper limb

Muscles of the shoulder

	Group of muscles
	Name 
	Origin 
	Insertion 
	Action 

	Anterior group
	m. coracobrachialis
	Processus coracoideus
	Below сrista tuberculi minoris ossis humeri
	Flexes and adducts the shoulder

Supinates the shoulder

Pulls the scapula down and forward

	
	m. biceps brachii
	Caput breve
	Processus coracoideus
	Fascia antebrachii
	Flexes the shoulder and the forearm

Supinates the shoulder

	
	
	Caput longum
	Tuberculum supraglenoidale
	
	

	
	m. brachialis
	Os humerus (lower 2/3)
	Tuberositas ulnae
	Flexes the forearm

	Posterior group
	m. triceps brachii
	Caput mediale
	Above fossa olecranii
	Оlecranon
	Extends the forearm

Extens and adducts the shoulder

	
	
	Caput laterale
	Distally from sulcus nervi radialis ossis humeri
	
	

	
	
	Caput longum
	Tuberculum infraglenoidale
	
	

	
	m. anconeus
	Facies posterior epicondylus laterale ossis humeri
	Olecranon, 

Fascia antebrachii, 

Facies posterior pars proximalis ulnae
	Extends the forearm


Fasciae of the upper limb

	Name 
	Topography 

	Fascia deltoidea


	Covers m. deltoideus




	Fascia axillaris


	Covers fossa axillaris

	Fascia brachii


	Covers muscles of the shoulder. Dipper it forms septa intermuscularia medialis and lateralis, that’s attached to epicondylus medialis and lateralis



	Fascia antebrachii


	Covers the muscles of the forearm. It forms intermuscularia, that’s attached to epicondylus medialis et lateralis. Formations of the fascia: retinaculum extensorum -  (on the dorsal surface), inside of which 6 cannels run, that are covered with synovial membrane for tendons of finger’s and hand’s extensors  

 аponeurosis palmaris (on the palmar surface)

                                          retinaculum flexorum for the tendons of finger’s and hand’s flexors

	Fascia palmaris et dorsalis manus


	Covers the muscles of the hand


Topographical formations of the upper limb 

Fossa axillaris

Borders: in front – lower margin of m. pectoralis major

              behind – lower margin of m. latissimus dorsi and m. teres major

              medially – line which joints the margins of m. latissimus dorsi and m. teres major

Сavitas axillaris 

Borders: in front – mm. pectorales major et minor

behind – m. latissimus dorsi, m. teres major et m. subscapularis

medially – mm. serratus anterior

laterally – m. coracobrachialis et caput brevis m. biceps brachii

Apertura superior -  between I rib, clavicle and upper edge of the scapula

Apertura inferior – correspond the borders of fossa axillaris 

Openings of the posterior wall of cavitas axillaris, that transmit nerves and vessels: 

foramen trilaterum is limited by m. subscapularis - superiorly, m. teres major – posteriorly, caput longum m. triceps brachii – laterally.

foramen quadrilaterum is limited by m. subscapularis - superiorly, m. teres major– posteriorly, caput longum m. triceps brachii – mrdially, collum chirurgicum ossis humeri – laterally.

Сanalis n. radialis is located on the back surface of the shoulder between sulcus n. radialis and m. triceps brachii. Contains n. radialis, a. profunda brachii, v. brachialis.

Sulcus biceptalis medialis et lateralis is located on the front surface of the shoulder along both lateral margins of m. biceps brachii. Contains the deep nerves and vessels of the shoulder.

Fossa cubitalis is located in regio cubitalis anterior between m. brachialis, m. brachioradialis and m. pronator teres. Contains n. radialis and n. ulnaris.

On the front surface of the forearm are:

Sulcus radialis between m. brachioradialis and m. flexor carpi radialis (contains a. et v. radialis)

Sulcus medianus between m. flexor carpi radialis and m. flexor digitorum superficialis (contains n. medianus)

Sulcus ulnaris between m. flexor digitorum superficialis and m. flexor carpi ulnaris (contains a. et v. ulnaris)
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Muscles of the lower limb

Muscles of the pelvic girdle

	Group of muscles
	Name
	Origin
	Insertion
	Action

	Internal group
	m. iliopsoas
	m. psoas major
	Facies lateralis corpus vertebrae et processus transversus Th12-L5
	Trochanter minor ossis femoris
	Flex femur

	
	
	m.iliacus
	Fossa illiaca, labium internum cristae iliace, ligamentum sacroilliaca anterius et ligamentum iliolumbalis
	
	

	
	m. psoas minor 
	Discus intervertebralis Th12-L1
	Linea arcuata ossis ilii, eminentia iliopubica
	Tens iliac fascia

	
	m. obturatorius internus
	Margins of foramen obturatorium
	Trochanter major ossis femoris
	Supination femur

	
	m. gemellus superior
	Spina ishiadica
	
	

	
	m. gemellus inferior
	Tuber ischiadicum
	
	

	
	m. piriformis
	Facies pelvina ossis sacri
	Trochanter major ossis femoris
	Supination femur with abduction

	External group
	Superficial layer
	m. gluteus maximus
	Crista iliaca (linea glutea posterior), tendo m. erector spinae, fscies dorsalis os sacri et coccigea, ligamentum sacrotuberale
	Tuberositas gluteae ossis femoris
	Extens femur

	
	
	m. tensor fascia latae
	Spina iliaca anterior superior et crista iliaca
	Condilus lateralis tibialis
	Tens fascia lata

	
	Middle layer
	m. gluteus medius
	Facies gluteus ossis ilii, between linea gluteus anterior et posterior, fascia latae
	Trochanter major
	Abduction femur

	
	
	m. quadratus femoris
	Tuber ischiadicum
	Crista intertrochanterica
	Supination femur

	
	Deep layer
	m. gluteus minimus
	between linea gluteus medius and inferior  osiss ilii
	Trochanter major
	Abduction femur

	
	
	m. obturatorius externus
	Оs pubis, ramus ischiadicum, membrane obturatorium
	Fossa trochanterica ossis femoris
	Supination femur
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Muscles of free part of lower limb

Muscles of femur

	Group of muscles
	Name
	Origin
	Insertion
	Action

	Anterior group
	m. sartorius
	Spina iliaca anterior superior 
	Tuberositas tibiae et fascia cruris
	Flex femur and leg

	
	m. quadriceps femoris
	m. rectus femoris
	Spina iliaca anterior inferior, os ilii над вертлужной впадиной
	Tuberositas tibiae et apex patelle
	Flex femur

Extens leg



	
	
	m. vastus lateralis
	Linea intertrochanterica, trochanter major, tuberositas glutea, верхняя половина linea aspera septum intermuscularis lateralis
	
	

	
	
	m. vastus medialis
	Linea intertrochanterica, labium mediale linea asperae septum intermuscularis medialis
	
	

	
	
	m. vastus intermedius
	Верхние 2/3 facies anterior et lateralis ossiis femoris labium laterale linea asperae, septum intermuscularis lateralis
	
	

	Medial group
	m. gracilis
	Simphisis pubica, ramus inferior ossis pubis
	Pars superior facies medialis tibiae
	Flex leg

	
	m.pectineus
	Pecten ossis pubis, ramus superior ossis pubis
	Между trochanter minor et linea aspera femoris
	Adduction and flex femur

	
	m.adductor longus
	Os pubis 
	Labium mediale linea aspera
	

	
	m. adductor brevis
	Corpus et ramus inferior ossis pubis
	Linea aspera ossis femoralis
	

	
	m. aductor magnus
	Tuber ischiadicum, ramus ossis ischiii, ramus inferior ossis pubis
	Labium mediale linea aspera
	

	Posterior group
	m. biceps femoris
	Caput longum
	Tuber ischiadicum, ligamentum sacrotuberale
	Caput fibulae, condylus lateralis
	Flex leg, extens femur

	
	
	Caput breve
	Labium laterale linea asperae, condylus lateralis, septum intermuscularis lateralis femoris
	
	

	
	m. semitendinosus
	Tuber ischiadicum
	Pars superior facies medialis tibiae
	

	
	m. semimembranosus
	Tuber ischiadicum
	Condylus medialis tibiae
	Flex and pronation leg


Fascies of lower limb

	Name of fascia
	Topography

	Fascia iliaca
	Continuation of lumbar fascia, fix et crista iliaca, linea arcuata et pecten ossis pubis

	Fascia glutea
	Cover the m. gluteus maximus.

	Fascia lata
	Lamina profunda
	Cover m. pectineus.
	Cover muscles of  femur

	
	Lamina superficialis
	Forms hiatus saphenus (annulus femoralis, for passis v.saphena magna), septa intermuscularia femoris laterale et mediale. 
	

	Fascia cruris
	Cover muscles of leg. Forms septa intermuscularia anterius  et posterius cruris and retinaculum musculorum extensorum superius,

 retinaculum musculorum extensorum inferius (vagina tendinis musculi tibiali anterioris, vagina tendinis musculi extensoris hallucis longi, vagina tendinis musculi extensoris digitorum pedis longi),

 retinaculum musculorum flexorum                  (vagina sinovialis tendinis musculi tibialis posterioris, vagina tendineum musculi flexoris digitorum pedis longi, vagina sinovialis tendinis musculi flexoris hallucis longi),

retinaculum musculorum peroneorum superius (vagina sinovialis mm.peroneorum),

retinaculum musculorum peroneorum inferius (vagina tendinis musculi peronei longi plantaris, vaginae sinoviales tendineum digitorum pedis). 

	Fascia dorsalis pedis
	Cover dorsal surface of foot


Topography structures of lower limb

Trigonum femorale limited: lig. inguinale, m. sartorius, m. adductor longus.

Canalis femoralis (patologic canal) situated between аnnulus femoralis and hiatus saphenus. Annulus femoralis situated between lig. inguinale, lig. pectinale, lig. lacunare and v.femoralis. Anterior wall - lig. inguinale and cornu superior margo falciformis, lateral - v.femoralis, posterior – lamina profunda fascia lata.

Fossa poplitea limited m. biceps femoris, m. semimembranosus and caput medialis et lateralis m. gastrocnemius. Bottom – capsula of knee joint. Contains: a. et v. poplitea, n. tibialis, n. peroneus communis. 

Canalis adductorius situated between m. adductor magnus, m. vastus medialis and lamina vastoadductoria. Communication anterior surface of femur with fossa poplitea. Contains: a. et v. femorales, n. saphenus.

Canalis cruropopliteus situated on posterior surface of leg between m. tibialis posterior, m. flexor hallucis longus et m. soleus, start from fossa pplitea till tendo calcaneus. Contains: a. et v. tibiales posterior, n. tibialis.

Canalis musculo-peroneus inferior situated between fibula and m. flexor hallucis longus. Contains: a. et v. fibularis. 

Canalis musculo-peroneus superior situated between fibula and m. peroneus longus. Contains: n. fibularis superficialis.

Fossa pterygopalatina





Cavum cranii 





Orbita 





Cavum nasi 





Cavum oris 





Fossa infratemporalis 
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Facies externa basis cranii 
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