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. Arthrology — the study of joints

. Types of joints

. Fibrous and cartilaginous joints

. Synovial joints (articulations)

. The structure of synovial joints

. Blomechanics of joints

. Methods for the joint examination
. Arthroscopy



Arthrology , arthrologia

The science concerned with the structure, function,
dysfunction and treatment of joints (articulations)

Synarthrosis (BNA) — form of articulation in which
the bones are rlgldly Jomed by SO|Id connectlve

tissue:

v fibrous

v cartilaginous e o

v/ 0sseus e gﬁ
Diarthrosis (BNA) or Synowal Jomt— |

a freely movable joint: §| 7

v’ articular cavity f'f?f;;:_ N

v passive and active M= f= XA~

body movements

NB: The prefix "arthro-"refers to joints,
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~ Fibrous joints,
juncturae fibrosae

N

¢ - sl
g /

= py fibrous connective tissue,

syndesmosis (Gr. syndesmos, ligament)
(syn, together + desmos, fiber):

Facies posterior | Facies posterior

v’ interosseous membranes, -,
membranae interosseae  .=—<{

v interosseous ligaments,
ligamenta interossea
v’ sutures, suturae:
» sutura serrata
» sutura plana
> sutura sguamosa

¥
ailgibom zulositaM
~
2uhsing esludiloidi .gil 2nsludiloidit zizomasbryg ¢ ™ ailsratal suloslish

Dense
fibrous
connective
tissue

Goapron* =

¥ gomphosis (or peg-and-socket joint) — specialized type

Suture

restricted to the fixation of teeth in the mandible and maxillae
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Cartilaginous joints,
juncturae cartilagineae

Synovial & synchondrosal joints

Sternoclavicular ligament
Articular disk

» py cartilage tissue,
articulatio cartilaginea:

v hyaline cartilage,
synchondrosis

v fibrocartilage: ¥
»symphisis

P Synovial membrane

Costal carlag Sternum (manubrium)

> hemiarthrosis

v'temporary and permanent
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Osseous joints,

| juncturae osseae
*= by bone (0osseous) tissue, |

synostosis:
v functionally < temporary synchondroses
v' pathologically:

» joint disorders

» stiffness of a joint,

ankylosis (Gr. aykuAog, bent, crooked)

» the surgical fixation of a joint,
arthrodesis :

Epiphysis anularis® /

Proc. costalis !
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Synovial joints,
juncturae synoviales s. articulationes
= according to the number of articular surfaces:

TYPES OF JOINTS FOUND IN THE HUMAN BODY

v’ simple joint,

‘ e

vertebrea =
cartilagenous joints

v compound joint,

semi-mobile joints

art. composita

v complex joint (two cavities),
art. complexa

skull=
immovable joints

elbow= hip=
hinged joint ball and socket joint

v united (combined) joint — |
functional combination of e
anatomically distinct joints
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- Structure of synovial joints
s diarthroses

;}3‘*‘“ v articular surfaces

v' articular capsule

v' synovial (joint) cavity

Seitenband

': '_ g _'_‘ - :’1' f ki L d n
— ( D | A v' ligaments

Gelenkzwischen-

\lembrana scheibe

synovialis iz o — (Discus oder
o AR ke gl Meniscus)

ivnovialflissigkeit + > ;;f‘jf Hal / ;u— nichtkommunizierende
BT Ay / / Bursa

¢ (Gelenkpfanne) R -'// Sakiia
|- o A
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Articular surface
‘ facies articularis

Clavicula

| Discus articularis

| Lig. interclaviculare

Lig. costoclaviculare — _

v hyaline
v fibrous
v" 4 morphological zones
v role of a bone cushion
» congruent surfaces

* uncongruent surfaces —
Intraarticular structures: . /-

v articular disk, discus articularis S I3

Capsula articularis ——

o
Cartilago costalis | ~

Lig. patellae

Bursa infrapatellaris profunda ~ g

wwwwwwwwww

v meniscus, meniscus articularis (Gr. meniskos, crescent)
v" articular labrum, labrum articulare
v’ intraarticular ligaments

sssssss
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« fibrous membrane, Articular capsule
membrana fibrosa; capsula articularis

v fibrous connective tissue
v mechanical function
v’ ligaments and tendons

* synovial membrane,
membrana synovialis:
v" loose connective tissue —
- intima synovialis = synovial cells: W
» synovial macrophages — A-cells S——
» synovial fibroblasts — B-cells i)

- subintimal lamina — fibrous, areolar and
adipose types of synovial membrane ™"y

v’ secretion role: synovia
v absorption and regeneration abilities: synovial villi
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Articular cavity
cavitas articularis AHeaithy Joint

= hermetically sealed
= filled with synovial fluid:
v" blood dializate:

Synovial
Membrane O

» glucose - 60-100 g/ml Cartilage @
» protein — 15-25 g/ml
» hyaluronan (hyaluronic acid) — 2.5-2.7 g/ml
» enzymes 0O
v' clear yellowish viscous fluid with Synovial Fluid

yolk-like consistency, pH 7.4-7.7
v cells:
» 60 synovial cells/ml
» single chondrocytes

» blood cells: monocytes, lymphocytes
and granulocytes

v’ buffer role and nourishes articular cartilage, ===
responsible for boundary-layer (weeping) lubrication

= synovial fluid reservoirs, recessuses et bursae = hydrops
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P Corpus humeri

.~ Capsula articularis,

Membrana fibrosa

Epicondylus
magralls ~

—— Epicond

—~ Epicondylus madlahs

lateralis Epicondylus ——— # X

lateralis

Lig. collaterale g
inare . ‘

o ~ Lig. collaterale radiale radiale 4
= Olecranon

Lig. anulare radii ——
™ Lig. anulare radii

f ™ Collum radii Collum radii ——

™ M. biceps brachi, Tendo

™ Radius

v’ extracapsular,
ligg. extracapsularia

v’ capsular,
ligg. capsularia

v’ intracapsular,
ligg. intracapsularia

Articular ligaments
Igamenta articularia

1 Lig. pubofemorale

M. rectus femoris, Tendo ———— [ Canalis obturatorius

Pars descendens ————
Lig. iliofemorale
Pars transversa ———

™~ Membrana obluratoria
Trochanter major ———— &8

~
~ Trochanter minor

/ Facies patellaris
/

; Lig. cruciatum posterius **
/

, Condylus medialis
/

Condylus lateralis ~__

_— Meniscus medialis
Meniscus lateralis ~ __ "

e - " "
dg. capitis fibulae anterius ——— ™~ Lig. cruciatum anterius *

™ Lig. transversum genus

Caput fibulae !

™ Tuberositas tibiae
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Biomechanics of joints

= Two types of movements:
v translational

v’ rotational «;@% m

Types of Joints

Hing

» Character of movements =
shape of articular surfaces
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Morphological classification of synovial joints

= according to the shape e e
of the articular surfaces:

v spheroidal (ball-and-socket)
joints, artt. spheroidea

v pivot (trochoid) joints,
artt. trochoidea

v condyloid (ellipsoid) joints,
artt. ellipsoidea

v sellar (saddle) joints,
artt. sellaris

v hinge joints,
ginglymus
v plane joints,
artt. plana
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Kinesiology

= according to the number
of axes of movements:

v'nonaxial joints

v’ uniaxia

v biaxial |

joints

oints

v'multiaxial joints

@ Nonaxial

@ Uniaxial
(O Biaxial
O Multiaxial
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Uniaxial joints
articulationes unicondylares:
v'pivot (trochoid ) joint, _

art. trochoidea - proximal radio-ulnar jointi |

Axis rotationis \ \\

» rotation — pronation-supination
v'hinge joint, ginglymus
— the Interphalangeal joints:
» flexion-extension
v'cochlear (spiral) joint,
art. cochlearis - ankle joint:

Axis transversals

> flexion-extension
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Biaxial joints
= articulationes bicondylares:
v ellipsoid (condyloid) joint

art. ellipsoidea (condylaris) - B
radiocarpal (wrist) joint, art. radiocarpalis: \'

Axis sagittalis
(dorsopalmaris)

> transversal axis - flexion-extension

» anterior-posterior axis — abduction-adduction

v sellar (saddle) joint

art. sellaris — art. carpometacarpea pollicis
carpometacarpal joint of the thumb:
» anterior-posterior axis — abduction-adduction

> transversal axis - flexion-extension
(opposition-reposition)
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. } | Pat k) . . ..

- //,\/ # Multiaxial joints

= articulationes polycondylares:

v'spheroidal (ball-and -socket) joint |,
art. spheroidea - shoulder joint:

> transversal axis - flexion-extension

» longitudinal axis - rotation
» compound movement - circumduction

v art. cotylica (enarthrosis) — .
hip (coxal) joint .,

v'plane joint, art. plana —
Intercarpal joints - slides

v amphiarthrosis
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Methods for joint examination

* |n vivo methods:
v'inspection, inspectio
v palpation, palpatio

v extent (degree or range)
of joint movements

v roentgenography
v  computer imaging/tomography
v magnetic resonance imaging;;;sﬁ

;
v’ conventional and contrast
arthrography

v  ultrasound arthrography

Corpus femoris — —

Epicondylus lateralis — — B
Fossa intercondylaris — — ..
Sulcus popliteus —

Femur, Condylus lateralis — —

Tibia, Condylus lateralis

Apex capitis fibulae ——
Articulatio tibiofibularis ——

Caput fibulae —— NS

Corpus fibulae — — .

| M. vastus lateralis
|| Sulcus popliteus

! il Fermur, Condylus lateralis

—

~ Fo

| ssa
J intercondylaris

— Femur,
Condylus
medialis

- L\ﬁ.
collaterale
tibiale

= Meniscus
medialis

™ Tibia,
Condylus
medialis

' Tibia, Condylus |ateralis
| Meniscus lateralis
Caput fibulae
Lig. coliaterale fibulare

Basis patellae

Epicondylus medialis

Apex patellae

Femur, Condylus medialis

Tibia, Condylus medialis

™ Tuberculum il
intercondylare mediale | o ..o

inter

intercondylare laterale

e S

™ Linea epiphysialis

= Corpus tibiae

| Patella

!  Femur 4 Linea epiphysialis
/

-~ Condylus
7 lateralis
~ Capsula
articularis;
M. gastrocnemius,
Tendo

| _ — Meniscus

lateralis, (Cornu
posterius)

—— M. popliteus.
Tendo

—~— Caput
hhal?laﬂ
—= Articulatio
tibiofibularis
= Tibia

Facies articularis superior,
| Condylus lateralis

! Meniscus lateralis, (Cornu anterius)
Corpus adiposum infrapatellare

Lig. patellae
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Arthroscopy - clinical relevance

= Arthroscopy
(arthoscopic surgery):

Bursa #

L] = = - prapateliaris ** I

1 Annroskoxh . I
I 2 Zu- bzw. Ableitung der Spilfiissigkeit |
3 Kaltlichtquelle Femur, Facies patellaris
4 Okular bzw. Ansatz fur Videosystem
5 anterolateraler Zugan
. ¥ cuga Abb. 1233a-c¢  Kniegelenk, Articulatio genus;

N 6 anteromedial g
7 zusatzliches Ins! ent
S u r I ‘ a ro‘ e u re Arthroskopie.
a Blick von unten in das Femoropatellargelenk (re)
*  Ppatellafirst: First zwischen medialer und lateraler Gelenkfliche
Abb, 1232 Zugiinge bei der Arthroskopie. ** Klinisch: Recessus suprapatcllaris

v intraarticular examination

v’ evaluation and treatment
of damage

v biopsy
v arthroscope,
a type of endoscope

Prof. Dr. Nikolai Lazarov 19




Tha

v b . ’
# q'). ':‘ 4 ; ‘-‘ " T
o - - ‘
r : b il
2 i “ -“ | J A 5 4 " ’ L
- ! - . -V Sis ., - s - (‘
.’ d .gt N, 3 4 . ».
di | [ SRR
-y P - % AP
A ‘s ol ¢ 'C;Q%
\ v 45 % FATH
- 7y - e Wb o7 T XN Pl > .
- : ' o T

“He was kicked out of meedical school. He flunieed a?zataﬂgf. .




