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https://moodle.Ifp.cuni.cz/course/view.php?id= 652 ; R . i
Otazky k zavérecné ustni zkousce z Anatomie /
~ Topic 2: Information For First Year Students Of General

Medicine And Dentistry Medicine Qu Esti ons fOl' th e fi nal ora I exam in Anatﬂ m\,'

E &) RULES AND REGULATIONS IN THE DISSECTING ROONM AND PRACTICAL CLASSROOM Skupina pruni - Grgup One

Obecna osteologie — obecna stavba kosti / General osteoclogy - general bone structure

Obecna osteologie — £asti kosti, druhy kosti / General osteology -- parts of bone, types of

bone

Obecna osteologie — ossa pneumatica/ General osteclogy — pneumatic bones

Obecna osteologie — enchondrélni a endesmalni osifikace / General osteology -- enchondral

and intramembranous ossification

Obecna artrologie — synostosis f General arthrology - synostosis

Obecnd artrologie — synchondrosis / General arthrology — synchondrosis

Obecnd artrologie — syndesmosis / General arthrology - syndesmosis

Obecna artrologie — diarthrosis / General arthrology — diarthrosis

Obecna artrologie — pomocna zafizeni kloubll / General arthrology — auxiliary apparatus of

joints

. Obecna artrologie — articulatio simplex et compaosita / General arthrology - simple and

complex joints

. Obecna artrologie — articulatio sphaeroidea / General arthrology = ball-and-socket joint

(spheroid joint)

. Obecna artrologie — articulatio elliptica, articulatio sellaris / General arthrology = Topics for the oral exam
joint, saddle joint on anatomy

. Obecna artrologie — articulatio cylindrica, articulatio trochlearis / General arthrol
cylindrical joint, trochlear (hing) joint

. Obecnd artrologie — articulatio plana, amphiarthrosis / General arthrology — flat
amphiarthrosis

. Obecnd artrologie — stavba synovidlniho kloubu f General arthrology — structures
synovial joint

b) Schedule - winter semester 2024/2025

) Syllabus of Lectures and Practicals - Summer Semester 202472025

1) materials for lectures winter semaster 2024-2025

d) Cradit Conditions

d1) materials for the continucus credit tests 2023,/2024

€} Final Examination Information

€} Final Examination Information (kopie)

{ Hidden from students |

E €2} Anatomy - Topics for the oral part of final examination - 2022/2023
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Articulatio, art. (latin) = joint
Arthron (greek) = joint

Sulures
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Continuous

Pl — Discontinuous (synovial)
. Z % t
Art. fibrosa S %
. Syndesmosis\/
* Suturae

. Art. cartilaginea
Gomphosis :

Art. ossea

* Synchondrosis
Symphysis

Synostosis

. 5\
&  f

. . \, ' Pubic i

Fig.: Interosseous membrane (syndesmosis) ’

Fig.: Elbow joint (synovial, compound)
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|. Name of the joint

2. Type of the joint (simple/compound, geometry) /

3. Description of articular surfaces, event. of the auxiliary structures g' faed

4. Description of the joint capsule, joint ligaments (extra-/intraarticular) | s \

5. Movements } :
. 5

== | SIMPLE/COMPOUND? )

Description of a joint is derived from the so-called basic position of the joint, which corresponds to the basic anatomical position
of the body (standing upright, free-hanging upper limbs, palms facing forward).

Upper limb | doc ebe 2024
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Knee joint

Sternoclavi»cular‘jﬂbint v Pubic symphysis
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SYNOVIAL JOINTS — GEOMETRY — MOVEMENTS

collateral ligg. l

Bone Articular cavity Bone

A Synovial joint

C]

ellipsoidal

Bone Connective tissue Bone

B Solid joint

saddle plane

Upper limb | doc ebe 2024
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a Pivot joint
(between C1 and C2 vertebrae)
f Ball-and-socket joint
(hip Joint)
i
b Hinge joint (elbow) s ﬁ

"’J,

- & "l y‘\

€ Condylar joint
f f (between radius and carpal bones of wrist)

e Wep

y ’/c.‘ L ¥ A‘{

i | ( )

I = What s th hiathrosi
| at 1s the amphiathrosis?
‘ 3 (0]
C Saddle joint [\
(between trapezium 4 s
and 1™ metacarpal bone) o "fd
oD (3NN B
I A al\
A — “\‘.
777 LA — d Plane joint
Upper limb | doc ebe 2024 2L 4

7 L (between tarsal bones)
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— Rotational axis of the arm
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Joints of the UL

Clavicle
Shouider ) !
irdle
e Scapula Acromioclavicular w
.................................................... joint
[ § o M Charles
Glonohumaral joint University
Arm o
Humerus
Proximal attachment
s e Humero-
radial
z joint
cwital ) ( T
region ulnar } Elbow joint )
joint 1. Line of pull
g Ea R e R LS Proximal
radioulnar
Free part joint
of upper Muscle
exiremily Radius
Forearm <
Ulna
Tendon
Diagonal axis 2. Joint’s axis
of the forearm Distal attachment of rotation
Distal radioulnar joint
<4
\ieceacaanaa WSl L Whist joint
al bo
vy .nes ------- Midcarpal joint
Metacarpal region,
metacarpal bones Ji - .
- d | A Carpometacarpal joints 3. Lever arm
Metacarpophalangeal joints
Hand {
Digits of hand,
phalanges: Proximal interphalangeal joints
- Proximal phadanx |
- Middle phalanx
- Distal phalanx
Distal interphalangeal joints
Upper limb | doc ebe 2024
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Articular disc Fibrocartilages Anterior sternoclavicular ligament

Interclavicular ligament o - Type. . .
Compound (discus), saddle-like

= S
?"' ‘ Costoclavicular ligament

Costoclavicular ligament,
posterior fibres

(Extra-)capsular ligaments:
Anterior sternoclavicular ligament
Posterior sternoclavicular ligament
_ - Interclavicular ligament

\é N i o - Costoclavicular ligament

First costal cartilage

. e

I cartil
Sesonc costel carthage Second sternocostal joint;
S5 double synovial; fibrocartilages;
Manubriosternal symphysis XY A RN intra-articular ligament

Fig.: Sternoclavicular joint, anterior view

Upper limb | doc ebe 2024



JE== Acromioclavicular joint

Rk
Fig.: Acromioclavicular joint University
Type:  Plane-type synovial joint ‘|
Articulating surfaces:  Acromion and acromial end of clavicle “\ga| man Comdubari

Ligaments:  Superior acromioclavicular =i
Inferior acromioclavicular S— *
Coracoclavicular

Glenoid cavity

Movements: Minimal, connected with scapula

Scapular movements:
Elevation and depression
Protraction and retraction

Upper limb | doc ebe 2024 Costoclavicuar

liaament it
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= Glenohumeral (shoulder) joint
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Type: Ball-and-socket, synovial joint e
Articulating surfaces: Glenoid cavity (and labrum)
of scapula, head of humerus

Ligaments: glenohumeral ligg. (3), coracohumeral,

coraco-acromial lig. | Myscles of the rotator cuff!

Joint capsule, Supraspinatus muscle
glenohumeral ligaments

- superior ;
—middle Acromion

— inferior /

Acromion Coracoacromial

ligament

Supraspinatus, tendon
Coracoid process

Coracohumeral ligament

i
I/
Greater tubercle —I-—-

Transverse humeral
ligament

Biceps brachii,
long head

Joint capsule of glenohumeral joint

Infraspinatus

(Axillary recess) tendon (cut)

Teres minor

Fig.: Shoulder joint, anterior view tendon (cut)

Movements: flexion, extension, abduction, abduction, rotation, circumduction

Posterior circumflex
humeral artery

Upper limb | doc ebe 2024
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Fat pads

Synovial

membrane

Anular ligament
of radius

Sacciform recess
of synovial
membrane

Name of the joint

Type of the joint (simple/compound, geometry)

Description of articular surfaces, event. of the auxiliary structures
Description of the joint capsule, joint ligaments (extra-/intraarticular)
Movements

Ul AN —

Upper limb | doc ebe 2024
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From the anatomical point of view, the hand is formed by the wrist,
palm and fingers.

carpal bones

Division Bones
metacarpal bones Wrist 8 Cal’Pa| bones
* Palm 5 metacarpal bones (MTC)

phalanges

Fingers |-V | (thumb): 2 phalanges
|I-V: 3 phalanges

Fig.: Left hand, anterior view s b | o et 21
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Carpal bones form the skeleton of the wrist.
They comprise 8 short bones arranged into two rows.

Proximal row:

*  scaphoid

*  |unate

*  triquetrum

*  pisiform

Distal row:

° trapezium
* trapezoid
°  (capitate

*  hamate

Upper limb | doc ebe 2024

Bones of the hand

Phalanges

Hook of
hamate

‘v \ '
MetacarpalsJ\ \\ \
VA
— Capitate W
\ . |

Xk

Trapezoid

Tubercle of trapezium

Carpal bones —|
Pisiform ——

Triquetrum —

L Lunate =]

Ulna —

Trapezium |— Carpal bones

Tubercle of scaphoid

Scaphoid

Wrist joint

Radius

Y — Tubercle . ‘
’;:{::" — Trapezium
Sy H

=" | Trapezoid U

Suptate Carpal arch

A Carpal arch

Charles
niversity



ﬂ:za:t::';mi‘;;‘.;tf'""“f" Carpal bones

Xk

Charles
University

| scaphoid
2 lunate

3 triquetrum

4 pisiform
5 trapezium
6 trapezoid
1 capitate
8 hamate
Bones of the left wrist, anterior view; head of the capitate (asterisk) Fig.: Bones of the left wrist, anterior view, coronal section

head of the capitate (asterisk)

The scaphoid is the most frequently fractured carpal bone, often resulting from a fall on the palm with an abducted hand. Pain is felt in the

anatomical snuff-box.
Upper limb | doc ebe 2024
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Joints of the hand, review

NAME, LINE

Radiocarpal joint |

Mediocarpal joint 2
Intercarpal joints 3
Carpometacarpal joints 4
Intermetacarpal joints
Metacarpophalangeal joints 5

Interphalangeal joints 6

Left hand, dorsal view

Upper limb | doc ebe 2024
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NAME (RAW)

Radiocarpal joint |
Mediocarpal joint 2
Intercarpal joints 3
Carpometacarpal joints 4
Intermetacarpal joints
Metacarpophalangeal joints 5

Interphalangeal joints 6

Name of the joint

Type of the joint (simple/compound, geometry)

Description of articular surfaces, event. of the auxiliary structures
Description of the joint capsule, joint ligaments (extra-/intraarticular)
Movements

Fig.: Right carpus, coronal section, anterior view

Fig.: Left hand, dorsal view

Ul s W N —




F FACULTY OF MEDICINE IN PILSEN
CHARLES UNIVERSITY

JOINT

Radiocarpal joint
Mediocarpal joint

Intercarpal joint/s

Carpometacarpal joints |-V
Intermetacarpal joints

Carpometacarpal joint |
Metacarpophalangeal joints

Interphalangeal joints

Upper limb | doc ebe 2024

SPECIFICATION (kind, geometry, articulating surfaces)

Type: compound, ellispoid
Head: scaphoid, lunate, triquetrum
Socket: distal radius, articular disc

Type: compound, ball-and-socket
Head: head of the capitate, hamate
Socket: scaphoid, lunate, (triquetral)

Type: simple, plane
jonts between the adjacent carpal bones

Type: simple, plane

Type: simple, saddle

Type: ball-and-socket (dorsally), honge (palmarly)

Type: trochlear (kind of hinge)

Joints of the hand

LIGAMENTS

Radiocarpal palmar and dorsal ligg., ulnocarpal
palmar and dorsal ligg., medial and lateral
collateral ligg; adjacent bones are connected
by the firm and short interosseal ligg. — the
scapholunate lig. is very important for
stabilizing the wrist.

Carpometacarpal ligg.

Intermetacarpal ligg.

Collateral, palmar ligg., palmar fibrocartilages

Collateral ligg., palmar ligg., palmar
fibrocartilages

Xk
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MOVEMENTS

Wrist works as a functional unit. It allows for
the flexion, extension, abduction, adduction,
circumduction.

Rigid, minimal movement

Ab-/adduction, opposition, reposition,
circumduction

Fle-/extension, in extension also a slight ab-
/adduction

Fle-/extension




a:za:t::f.mi‘;:;t“"'“‘" Carpal tunnel

Xk

Charles
University

Deep lransverse —— ) Synovial sheath
metacarpal ligament

Flexor digitoru
profundus tendo

Fitrous cigital sheaths

Carpal Tunnel Syndrome

Flexor digitorum
superficlalis tendon

E . I E
=
Palmar ligament

LGIUICA| N
EIGXOL

&=

Synovial sheath of
flexar policie
longus tendon

Flexer retinaculum

{Guqo2
znbowyciaz
qBiounus
LjGXOL

Hand synovial and fibrous digital sheaths of the right hand.

uinar nerve Ulnar ariery

Median nerve
[RETMITS

(ugou Flexor
brojnugne WG9 UGLAG

I‘.'fl!fff" = @Qj(d & retinaculum

] ] ) ) ] (5— Radial artery
Fig.: Right hand, anterior view, coronal section — & radainene Carpal

arch —
Flexor tendons
Extensor tendons

' Fig.: Right carpus, anterior view, coronal section ~ ©aattunne
Upper limb | doc ebe 2024
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@ Fibrous sheath Synovial sheath Tendon synovial sheaths Bt

O

Deep transverse —— Synovial sheath

metacarpal ligament

develop at the sites with high friction (ankles, wrist, hand, foot)

Flexor digitorum
profundus tendon

Fibrous digital sheaths

Flexor digitorum
superficialis tendon

Palmar igament ‘\ \- | “ 4 / | VaSCUIar hilum

Fig.: Detailed anatomy of the tendon synovial and fibrous
Synovial sheath of sheath

flexor pollicis
longus tendon

Flexor retinaculum

Fig.: Tendons of the ,.extrinsic“ hand b-y i 4#’/
muscles covered with the synovial sheaths e s

within the carpal tunnel, palm and fingers

Fig.: Phlegmona — inflammation within the synovial sheaths
spreads freely without a barrier

General Myology; L. Eberlova, 2023

Upper limb | doc ebe 2024
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Skeletal muscle description:

Compartment, group

Origin (usually the fix point above the nsertion)
Insertion

Innervation

Function

KNOWLEDGE of bones and joints helps to logically
derive the muscle function!

Moodly
Anatomy
Muscles Muscles of the brachium YouTube

https://moodle.lfp.cunicz/course/view.php?id=260

General Myology; L. Eberlova, 2023

Skeletal muscles

L3 1
Charles

University
Proximal attachment
1. Line of pull
Tendon
. 2. Joint’s axis
Distal attachment of rotation
3. Lever arm

Upper limb | doc ebe 2024



https://www.youtube.com/watch?v=h_SMXP2ppTw
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Skeletal muscles

Fibres architecture: parallel / pennate

1 Parallel architecture

et
Accessory structure/s: Untversity
2 Pennate architecture .
fibrous |00P, trochlea (obliguus bulbi superior muscle)
Fibrous intersections (rectus atdominis musce)
\

Contraction: vector origin =%

Insertion
Fan-shaped

Pectoralis major

Multipennate Load ET"
Deltoid —
Fulcrum
Load
[ !
Fulcrum Effort
Fulcrum
Fusiform Bipennate
Biceps brachii Rectus femoris
J Load Effort jl.oid_,
Strap 4 Unipennate ' =
Sartorius Extensor digitorum longus A
General Myology; L. Eberlova, 2023

Fulcrum ?

Fulcrum
Effort

Upper limb | doc ebe 2024
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Names of the skeletal muscles University
Adjectives according to the

* Shape:
deltoid (= triangular), quadratus (= square), rhomboid (= diamond-shaped), teres (= round), gracilis (= slender), rectus (= straight), lumbrical
(= worm-like)

* Size:
major, minor, longus (= long), brevis (= short), latissimus (= broadest), longissimus (= longest)

*  Number of heads or bellies:
biceps (2 heads), triceps (= 3 heads), quadriceps (= 4 heads), digastric (= 2 bellies bellies)

* Position :

anterior, posterior, interosseus (= between bones)

supraspinatus (= above spine of scapula scapula), infraspinatus (= below spine), dorsi (= of the back), abdominis (= of the abdomen),
pectoralis (= of the chest), brachii (= of the arm); femoris (= of the thigh), oris (= of the mouth)

Upper limb | doc ebe 2024
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Names of the skeletal muscles, adjectives according to the Ottty

*  Depth:
superficialis (= superficial superficial), profundus (= deep), externus externus (or externi), internus (or interni interni)
 Attachment:

sternocleidomastoid (from the sternum, clavicle clavicle to the mastoid process)

coracobrachialis (from the coracoid process to the arm)

* Action:

extensor, flexor, abductor, adductor, levator (= lifter), depressor, supinator, pronator, constrictor (sphincter), dilator

Skeletal (mimic) muscle description:
Origin (usually the fix point)

Origin of anterior
fibers:lateral clavicle

Insertion (usually the moving point) g;gyf;g;;g;etggr” ‘
. . . scapula L rigin of lateral
Innervation (peripheral or cranial nerve) \ fibers acromion process

Function (vector connecting the origin and insertion) deteldmsee §

§

(In the limbs consider also the osteofascial compartment!) el sttty

e ). Fig. Deltoid muscle
Notice the different functions of various parts of the pennate muscle

General Myology; L. Eberlova, 2023 ° e b | do ehe 2020 25
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Synovial bursae e

Bursae are pouches enlined by synovia, filled with fluid, inserted between tendons to decrease friction or cussion
the tendons from hard surfaces. Caution! Some bursae my communicate with the joint cavity!

Acromion of
sospule \

Subtendinous bursa

Joint cavity
containing
synovial fluid

osiind Tendon

cartilage

RO Subcutaneous bursa Bone

J Fibrous articular
biceps muscle | > capsule

Copyrignt © 2003 Pearson Educalion. Inc . publisting as Sorgasin Cummings

Fig.: Bursae around the shoulder joint

Fig.: Synovial bursa in vicinity of a muscle tenton

General Myology; L. Eberlova, 2023 Uper b | do ehe 2030 26
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Limbs: osteo-fascial compartments
muscle groups covered by the joint fascia, separated by septa
! Shared innervation, similar function

Anterior

A~ compartment

Anterior intermuscular
septum

Interosseous
) membrane //J
Anterior compart- \ Posterior deep @
A R\
ment of forearm Lateral compartment i\ compartment S|
Posterior intermuscular

Medial inter-
septum

muscular
septum

Lateral
intermuscular

septum
Posterior superficial

Deep fascia
compartment

Posterior compart-
ment of forearm

Fascia of forearm and lower leg.

Fascia forms a band or sheet of connective tissue beneath the skin that attaches,

stabilizes, encloses or separates muscles and organs from one another.
! Normal fascia enables gliding, smooth movement of the muscle inside !

YouTube video
Fascia cruris, crural fascia

Upper limb | doc ebe 2024



https://www.youtube.com/watch?v=wkdeiMs2nyo
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Differences in collagen fiber organization
T | ' AOR 11 2%

Tendon or ligament?!

tendon — 1\

\ Ligament

Ligament Tendon

Tendons and ligaments show a similar construction pattern. They are composed of
dense regular connective tissue, with collagen fibers being the primary building block.
Tendons demonstrate uniform patterns of collagen organization around stress; collagen
organization in ligaments is more varied.

Fibril
Microfibril

Collagen
molecules

Uper linb 1 dic ebe 2024 General Myology; L. Eberlova, 2023 28



2| Define the V4

APONEUROSIS

Natatory Ligament

Transverse Palmar Ligament

Upper limb | doc ebe 2024
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Abductor

Plantar | bal

aponeurosis digiti -
1" A minimi

Abductor ~ iy

hallucis ? 7L BN

Flexor
digitorum
brevis (@




