Anatomy of limbs
with clinical aspects

. Pavel Snajdr



Bone development (osteogenesis)

* A) membranous (desmogenic)
* B) chondral (chondrogenic)

proximal humerus of a newborn



Growth plate

tibia

1 Epiphyseal cartilage (resting zone)

2 Column cartilage (zone) -proliferating cells
3 Distended hypertrophied cartilage cells -
finally degraded by chondroclasts (zone of
maturation, resorption, primary calcification)
4 Primary spongiosa lamellae

5 Medullary cavity,bone marrow



Clinical case
8 years ols boy with shoulder pain after fall onto an
oustretched arm
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epiphyseal (growth) plate fracture epiphysis Is displacea
medially and proximally
complication: retardation x acceleration of growth (black arrow)

frct. line through epiphyseal
plate (white arrow).



Limb development

1) specification of the limb fields
2) induction of the early limb bud
3) specification of forelimb and hindlimb
4) generating the limb
a)P-D axis (AER + progress z(
b)A-P axis (ZPA)

c)D-V axis AER -apical
: : - ectodermal
d)coordinating three axis ridge

,./ ZPA —zone of polarizing
' activity



Congenital limb defects -

Isolated x syndromes

In 2008 in Czech Republic :
154 cases of polydactyly,
142 cases of syndactyly

41 cases of complete or partial absence of the limb

20% genetic factors

10% exclusively external/environmental factors

0% ?7?
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1 scapula 2 scapular spine 3 clavicle
4 acromion process 5 glenoid fossa
6 coracoid process 7 humerus

8 anatomical neck of humerus

9 greater tuberosity

10 lesser tuberosity

11 surgical neck of humerus

A coracoclavicular joint

B acromioclavicular joint

C glenohumeral joint



Ug. corscoctwviculare, . _-Lig. coracoclavivulare,
< Lig. trapezoizeum

Lig, conorieum

——~ Lig: acromiogiavicuiare

i transy. SCAPUAE SUPCMONS ~——==

Lig. coraco-acromiale -

Proc. seracoideus

Lig. coracchumerale -

N
\\ v,

5 7
M. tricegs prachii, Coput kwngum « Ligy. glerchumenala

g

Zitisy humeri and articulatio

Left articulatio (c
roclavicularis, Anterior view.

Burga subacronvals <

wne inte burs: subacromiahs

Agromian ~_

M. Iriceg:

2qin3 gymaviglis intariuberausans

i, &cromit
-geromiale g

weail, Caput leagum ="

are, Lig. trepezoideum
/, Lig, acrormecchviculare

Claviculy -~

ig. caracociaviculare, - ——
Lig. conoieum

-- M. bicops

Prec. coracoideus + Caput longum, Te

Lig. coraco-acs

T=o Cavitas glanokials

\
%

Lebrum glencidsle ~”

uare

+M. ticeps bracnil, Cagut leagum, Tendo L, v
? —. M. triceps brachii, Coput longum

/4 /,L-,; trapezodeun

/A
pel cohunaraa

/L'q <

/; M. subtiavas

. subscapuiaris










Abraham Colles
(1773-1843)

frct. radii dist + frct. processus styloidei ulnae
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Os hamatum

Capita metacargata Il -V, -
hysas

s
Digitus teclius|




Carpal tunnel

space between prox. and dist. rows of bones and
flexor retinaculum




ossification, bone age
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neural damage as a complication
of a fracture
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Obr. 16.8. Ptény fez predloktim. 1 — v. mediana antebrachii, 2 — m. palmaris longus, 3 - n, medianus,
Y ' gus,
4 — m. flexor carpi radialis, 5 - m. flexor digitorum superficialis, 6 — m. pronator teres, 7 — vasa radialia et

r. superficialis n. radialis, 8 - v. cephalica, ¢ — m. brachioradialis, 10 — m. extensor carpi radialis longus,

11 — radidalnf intermuskul@rni septum, 12 — m. extensor carpi radialis brevis, 13 — radius, 14 — m. abductor

pollicis longus, 15 — m. extensor digitorum, 16 — n. et vasa interosseq anteriora, 17 — m. extensor pollicis
brevis, 18 — m. extensor digiti minimi, 19 — r. profundus n. radialis, 20 - m. extensor pollicis longus, 21

m. extensor carpi ulnaris, 22 — ulna, 23 - fascia antebrachii, 24 — membrana interossea, 25 — v. basilica,
26 — m. flexor carpi ulnaris, 27 — n. cutaneus antebrachii medialis, 28 — m. flexor digitorum profundus, 29 -

- et vasa ulnaria, 30 - m. flexor pollicis longus
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Obr. 16.11. PtiEny Fez rukou. 1 — aponeurosis palmaris, 2 — palmérni thenarové septum, 3 - caput prof
m. flexoris pollicis brevis, 4 - glacha m. flexor pollicis longus a jeji synovialni pochva, 5 — caput superficiale
m. flexoris pollicis brevis, 6 — m. abductor pollicis brevis, 7 — thenarova fascie, 8 - m. opponens pollicis, 9

o

|
os metacarpale |, 10 - $lacha m. extensor pollicis brevis, 11 — &lacha m. extensor pollicis longus, 12 — m.
adductor pollicis (caput transversum), 13 — fascia dorsalis manus superficialis, 14 - fascia interossea dorsa
is, 15 — m. interosseus palmaris |, 16 - arcus palmaris profundus, 17 — slacha m. extensor digitorum pro
3. prst @ connexus intertendinei, 18 — m. interosseus dorsalis IV, 19 slacha m. extensor digiti minimi, 20
hypothenarové fascie, 21 — svaly hypothenaru, 22 — hypothenarove septum, 23 — vrstvy §lach m. flexor di-
gitorum superficialis et profundus zavzaté do spolecné synovidlni pochvy; od slach m. flexor digitorum pro-

fundus odstupujl mm. lumbricales
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Osteoarthritis of hip joint
T %




Developmental dysplasia of hip joint
(DDH)

5% In Czech population
1% in USA polupation

Congenital disorder of acetabulum

Perinatal screening and care




Developmental disease of hip joint (DDH)

USG of hip joint - SCREENING
3rd week | —— .
6-8 week F" e &“"’ ] e
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12-18 week | o =3




Developmental disease of hip joint (DDH)
X-ray of hip joint in 3rd month
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Fig. 14.36 Mechanism of injury of the anterior cruciate ligament.




Femur [Os f¢
[Os femoris], Con

Condylus lat

Aciatlum
ant

arthroscopy




Osteoarthritis of knee joint

ONIONVIS




Compartment syndrom

IS an acute medical problem, in which
Increased pressure within a confined space.



Compartment syndrom

Mechanism
reduction of the space (cast, bandage)
enlargement of a space content (swelling, bleeding)
reduced tolerance for pressure (generalised disorders)



Obr. 17.6. PfiEny fez sttedem stehna. 1 - rr. cutanei anteriores n. femoralis, 2 - fascia lata femoris
]
m. quadriceps femc

[U”’H
septum, 7 — m. biceps femoris, 8 — n. ischiadicus, ¢ — m. semitendinosus, 10 - n. cutaneus femoris poste-
rior, 11 = m.

4 — n. cutaneus femoris lateralis, 5 — tractus iliotibialis, 6 — lateralni intermusku

nimembranosus, 12 - m. adductor magnus, 13 — m. gracilis, 14 — a. et v. profunda femo-
ris, 15 — medidlni intermuskularni septum, 16 — m. adductor longus, 17 - a. et v. femoralis, n. saphenus,
18 — v. saphena magna, 19 - m. sartorius




Obr. 17.8. Priény tez bércem. | fibia, 2 — m. fibialis posterior,
tibialis et vasa tibialia posteriora, 5 — hluboky list bércové fascie, 6 — n. saphenus ef v. saphena magna, 7 -
slacha m. plontaris, 8 m. triceps suroe, 9 - fascia cruris, 10 — n. suralis et v. sapheno parva, 11 —= m
flexor hallucis longus, 12 — vasa fibularia, 13 fibula, 14 — zodnf lateralni intermuskulérni septum, 15 - m.
fibularis longus, 16 - n. fibularis superficialis, 17 — m. fibularis brevis, 18 predni late
septum, 19 - m. extensor digitorum longus, 20 — m. extens
vasa fibialia ant., 22 - membrana inteross 2q, 23

3 - m. flexor digitorum longus, 4 - n,

rélIni intermuskuldrni
or hallucis longus, 21 - n, fibularis profundus et
m. tibialis anterios




)
;”
{ gg

y P, T o)
'_)"%gﬂ’f 75/
o 2 '

sl

&




Lig. med. | 'ars
[deltoldeum]

1 Pars tibiotataris ant, % N —. Nbis
Pars libionavicul2is

WSO MUSCLE 4 !

Fibula | 2 A

* Fig.442. Ligamenta and tendines in tl

articulatio talocruralis and the tarsu
medial view.
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Foot (plantar) arches

are maintained by:

1. Shape of interlocking bones

2. Strength of the plantar ligg. + plantar aponeurosis

3. Action of tendons of muscles — tibialis ant. and post.,
peroneus longus and btrevis, flexors of the foot



Flat foot

Plantar calcaneonavicular
ligament

Long plantare ligament
Plantar aponeurosis




Flat foot
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Obr. 17.9. Regio malleolaris et retromalleolaris medialis
3 — m. abductor hallucis, 4 - retinaculum mm. flexorum, 5 - $lacha m. tibialis posterior, 6 — &la
xor digitorum longus, 7 — vasa tibialia posteriora, 8 — n. tibialis,

_ Cockett’s connections
“perforators* — connection between FRNEEEMNNE TR IEULE

superf.and deep venous system




