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Dolni koncetina

girdle = cingulum
‘.‘ \ autopodium

— pelvis = pelvis \
acropodium

« Hib bone=0s coxae
stylopodium Os Coxa

e Sacrum = 0s sacrum

* Free parts= pars libera

— stylopodium zugopodium
 Femur = femur

« Patella = patella

mesopodnum

— zeugopodium B
» Tibia=tibia |
- Fibula = fibula
— autopodium Limb Bones
« Tarsal bones = ossa tarsi (8) W
« Metatarsal bones= ossa metatarsi (5) 'Him
- Phalnges = phalanges pedis (14) A
« Sesamoid bones = ossa sesamoidea “‘[“r



Pelvis (Pelvis)

Hib bone = 0s coxae
Sacrum = 0Ss sacrum

Greater pelvis = pelvis major
linea terminalis
Lesser pelvis = pelvis minor




Hib bone (Os coxae)
* [lium (Os ilium)
* Ischium (Os ischii)
* Pubis (Os pubis)

Acetabulum / Acetabulum
Foramen obturatum / obturator foramen

Cartilago ypsiloformis / Y shaped cartiliage
— Ossification around age 14 -16y




Hib bone (Os coxae)

Acetabulum / Acetabulum
Limbus acetabuli / Acetabular margin
Facies lunata / lunar surface
Fossa acetabuli / Acetabular fossa
Incisura acetabuli / Acetabular notch

Ramus ischiopubicus / Ischiopubic ramus

Foramen obturatum / obturator foramen

Incisura ischiadica major / Greater sciatic
notch




llium (Os ilium)

Ala ossis ilii / Ala (wing) of
lium

Corpus ossis ilii / body of the
ilium

Sulcus supraacetabularis /
Supra-acetabular groove
Crista iliaca / iliac crest
Fossa iliaca / iliac fossa

Linea arcuate / arcuate line




llium (Os ilium
Cristailiaca/ iliac crest

Labium externum cristae iliacae / Outer lip of jhaC
crest

Tuberculum iliacum / iliac tubercle

Linea intermedia cristae iliacae / intermediate line
of iliac crest

Labium internum cristae iliacae / inner lip of iliac
crest

Spina iliaca anterior superior / anterior superior
iliac spine

Spina iliaca anterior inferior / anterior inferior ijia
spine

Spina iliaca posterior superior / posterior superigr
iliac spine

Spina iliaca posterior inferior / posterior inferior
iliac spine







lium (Os ilium)

Facies glutea / gluteal surface
_inea glutea anterior

_inea glutea posterior
_inea glutea inferior

Facies sacropelvica
Tuberositas iliaca
Facles auricularis



Iscium (Os Ischii)

Corpus ossis ischii

Ramus 0ssiIs Ischil

Tuber ischiadicum

Spina ischiadica
Incisura ischiadica minor




Pubis
(Os pubis)

Corpus ossis pubis
Tuberculum pubicum
Crista pubica
Facies symphysialis / pubic

symphysis facet

Ramus inferior 0ssis pubis
Crista phallica



Pubis
(Os pubis)

Ramus superior ossis pubis

Eminentia iliopubica
Pecten ossis pubis

Crista obturatoria
Sulcus obturatorius
(Tuberculum obturatorium

anterius et posterius)
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M. quadratus lumborum \
M. obliquus internus abdominis <
M. transversus abdominis ——

—— M. psoas

AP major
M. iliacus ——, !

M. sartorius — — &) o.M
— =" obturator
internus

M. rectus femoris —
_ — Lig. sacro-
spinale; M.
coccygeus

(Bursa iliopectinea) ————

M. gluteus ——F | /

minimus

=~ M. pectineus
. — M. obturator

M. quadratus femoris
M. vastus = 4

medialis

\
\

externus
M. vastus —— _ — M. adductor
lateralis longus
T~ M. adductor
M. iliopsoas — - brevis
W astiig = | \ \M. gracilis
intermedius : \\ ‘M. adductor magnus
|
|
|

M. biceps femoris
M. semimembranosus

M. articularis genus ~

M. quadriceps femoris ~ __ _— M. vastus medialis

—— M. adductor
magnus
M. biceps femoris ~
Lig. collaterale fibulare — '\‘t‘
A i
\ )
Retinaculum patellae  — — ¥ —— M. sartorius

laterale
o
~ M. gracilis
\\ . o
M. extensor digitorum —— M. semitendinosus
longus

™ Lig. patellae

M. fibularis — > M. tibialis
[peroneus] longus

anterior

M. obliquus externus
- abdominis

===~ — — M. gluteus medius

_—— M. gluteus
minimus

I
i
M. piriformis  ~ _{,

M. gluteus \J '
maximus ‘

J —— M. tensor
4 fasciae latae

M. rectus femoris
s )
.~ M. gemellus superior

M. obturator internus
/ /M piriformis

M. obturator externus
‘ | M. gluteus
obturatl\g} N = y mede
; : °\ — M. gluteus
internus \ - S minimus
| ™ Bursa trochan-
M. Ieva;% = ) [ . b terica musculi
r 7 N glutei medii
M. ™ M. quadratus
" transversus < femoris
perinei > Bursa
profundus subcutanea
Bursaischiadica /  / / / \_ {rochanterica
musculi ob- /! / / ™ M. gluteus maximus
turatoris interni / // // / / Y
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™ M. adductor magnus

T /
M. semitendinosus / —— M. vastus medialis
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— = M. biceps femoris

— — M. vastus lateralis

' , M. gastrocnemius; Bursa
s/ subtendinea musculi

M. adductor ~_ gastrocnemii medialis

oAy
magnus

_— M. plantaris
M. semi- ~ _
membranosus

M. sartorius  — A 3 . _— Lig. collaterale fibulare
M. gracilis — {3 — M. biceps femoris
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L
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o = M. tibialis posterior
M. flexor

lt T M. soleus
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Clinical notes

the pelvis contains many important easily vulnerable
structures (arteries, veins, nerves, ureters, bladder,
urethra, rectum)

fractures are usually caused by high-energy
mechanisms

Severe pelvic injuries (complex injuries) must be
considered a life-threatening condition - there is a risk of
bleeding If the organs stored in the pelvis are injured!
(blood loss up to 5I)

Type of fracture - ,open book*

avulsion fractures - detachment of muscle attachment
(spina iliaca anterior superior)

Birth canal pass through the pelvis



Pelvic fractures

<— hip bone fracture

,open book® fracture |
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,open book"
fracture type
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Femur (Femur / Os femoris)

Caput femoris
Fovea capitis femoris

Collum femoris

Trochanter major
Fossa trochanterica
(Tuberculum vastoaaductoriusr

Trochanter minor

Linea intertrochenterica

Crista intertrochanterica ——
Tuberculum quadratum




Inner structure of the femur

« Adam’s arch

— Neck of the femur continues to the shaft on
the medial side with a thick compact bone

« Ward triangle

— Space inside the neck of the femur between
the crossing osseous trabeculae

Princi ple

Adam’s arch

i i e
e Y

Ward triangle




Femur (Femur / Os femoris)

calcar femorale
Adam’s angel




Femur (Femur / Os femoris)

Corpus femoris

Linea aspera / (Rough line)
Labium laterale lineae asperae
Labium mediale lineae asperae
(Linea spiralis)
Linea pectinea / (Comb line) | f
Tuberositas glutea / (Buttock roughness) A
|

(Trochanter tertius / The third crest) —
variable

~acies poplitea
_inea supracondylaris medialis
_inea supracondylaris lateralis




Femur (Femur / Os femoris)

Condylus medialis
Epicondylus medialis
Tuberculum adductorium
(Tuberculum supracondylare internum) - variable

Condylus lateralis
Epicondylus lateralis
Sulcus popliteus / (Groove for popliteus)
(Tuberculum supracondylare externum) - variable

Facies patellaris / (cup area)
Fossa intercondylaris
Linea intercondylaris



Collum femaeris
Fassa trochanterica \

Trachanter miaor \

Fpiecondylus lateralls 7

, Fovea capitis femoris

— — Caput femors
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FFossa Intercondylans



Muscle attachments on the
distal end of the femur /

m. plantaris

caput mediale m. gastrocnemii — (linea supracondylaris lateralis)

(tuberculum supracondylare internum)

m. adductor magnus
caput laterale m. gastrocnemii

(tuberculum adductorium)
(tuberculum supracondylare externum)
<«— m. popliteus
(sulcus popliteus)




Clinical notes

Adam’s angle — reinforces medialaly the cortical
substance in the lesser trochanter area - transfer of
forces from the neck to the femur body

Vascular supply of the head of femur are mainly from
the arteria circumflexa femoris medialis — in case of a
broken neck, avascular necrosis may occur

Neck of femur fracture i1s one of the most common
Injuries in the elderly! (clinical complication)

Pertrochanteric fractures - in the area of trochanters

Subtrochanteric - transition through the diaphysis (they
have similar clinical picture as the neck of femur
fracture)

Fractures of the shaft occur under greater forces

Fractures of the distal femur are common In car
accidents



Arteria circumflexa femoris medialis

laterale SHF mediale SHF

Biutversorgung  Blutversorgung
intakt | unts-:rbrochen
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Hib X-Ray

«— Anterioposterior projection

Lateral projection

\bb. 42, Hiifgelenk a.p.




DHS | PFN |

Dynamic Hip Screw Proximal femoral nail
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Fracture of the distal end of the femur

(a) osteosynthesis fixation plate
(b) dynamic condylar screw

Berchtold/Bruch/Trentz: Chirurgie, 5.A. © Elsevier GmbH. www.studentconsult.de



Basis patellae
Apex patellae
Facies articularis
Patella (kneecap) Facesariever
(Patellula)

/ Basis patellae

— Basis patellae
Vi

4 Facies articularis

—— Facies anterior

— — Apex patellae
——— Apex patellae

dislocation of the patella occur most often in lateral
fractures - transverse, longitudinal, fragmentary (car
accidents)



cavity ot
knee joint
soft tissves
around knee jim

medial condyle |

lateral
_ condyle

patella

condyles of femur

head of fibula

B

.

condyles of tibia

neck

tibial tuberosity
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Tibia (Shin bone)

|Area intercondylaris anteriar

Tuberculumy, / Tuberculum
intercondylare mediale ¢/ intarcondylars laterale

Facies N
arlicaiars ~= Facies articularis : 7z
superior > SUPErior F?hgnels " Condylus ~- Condylus
B ~ ” ek medialls € lateralis
Concylus 7 § andylus ; libularis -2
laterelis medials  Eminentia ~ Eminentia =
intarcondylaris intercondyians v
Arca ' Facies
% inteicendylans articulans
Tuberosilas posterier fibularis
tibiae
Linea
musculi
g —— Corpus tibige solei
R — — Foramen
iarge anterior L Corpus nutriens
tibiae
— Margo madialis Faramen —
: nutriens — = Facios
lateralis
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posterior - — — Facles pasterior
Facies medialls |
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) Margo —— anlerior media?i‘s
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— == Corpus tibiac
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T \ A ! - :
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Tibia (Tibia)

Facies articularis superio
Condylus medialis
Condylus lateralis

Facies articularis fibularis

Tuberositas tractus iliotibialis
Gerdyi

Area intercondylaris anterior

Area intercondylaris posterior

Eminetia intercondylaris
Tuberculum intercondylare mediale
Tuberculum intercondylare laterale




Tibia (Tibia)

Intercondylar
eminance

Medial
condyle

Lateral condyle

Attachment of
patella ligament to

tibialtuberosity

Fibular notch

Medial
malleolus

© teachmeanatomy

Medial
condyle

Soleal line

Groove for tibialis
posterior tendon

Medial
malleolus

Lateral
condyle

© teachmeanatomy



Tibia (Tibia)

Corpus tibiae
Tuberositas tibiae

Facies medialis, posterior, lateralis

Margo anterior, medialis, intersosseus
Linea musculi solei / (Flounder muscle line

Malleolus medialis / (Inner ankle)
« Facies articularis malleoli medialis
e Sulcus malleolaris tibiae / (Ankle groove

* Incisura fibularis 8
* Facies articularis inferor ———7. - |



Clinical notes

proximal part (facies art. superior) = tibial plateau
distal part= tibial pilon (pylon)

In Intensive care medicine In cases of inaccessible
venous access It Is possible to administer an infusion
solution 1 cm below the tuberositas tibiae - richly
perfused spongiosis (in pediatrics)

IN jumpers, m. quadriceps femoris detachment injury

the surface of the medial tibia is poorly covered by soft
tissue- often conseguence in open fracture trauma

When both tibia are fractures, its usually in car
accidents.

Pilon fracture occur in fall accidents



Impressive fracture of the proximal
end of the tibia
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Spiral fracture of the lower leg, intramedullary nail

Berchtold/Bruch/Trentz: Chirurqgie, 5.A. © Elsevier GmbH. www.studentconsult.de



pilon shattered fracture
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Fibula (calf bone)
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Apex capitis fibulae

Facies articularis capitis fibulae
Collum fibulae
Corpus fibulae

Facies medialis, posterior, lateralis

Margo anterior, posterior, interosseus

Crista medialis
Malleolus lateralis / (external ankle)
Nameless roughness for syndesmosi

Facies articularis malleoli lateralis

Fossa malleoli lateralis

Sulcus malleolaris fibulae




——- M. semimembranosus

Tractus iliotibialis —— - M. sartorius
M. extensor digitorum longus —— 4 —~ M. gracilis
=~ M. quadriceps femoris M. popliteus -—

™~ M. semitendinosus

; , M. soleus -——
M. fibularis [peroneus] longus ——

. M. soleus ——-
M. extensor digitorum longus ——3

P M. fibularis [peroneus| longus
s

A : T~ M. tibialis posterior
figitorum longus -~

—~ M. flexor hallucis longus

M. fibularis [peroneus] brevis ——F

_~= M. libularis [peroneus) brevis

M. extensor hallucis longus -—

——- M. flexor digitorum longus
M. flexor hallucis longus, ~__
Tendo

,(,// M. fibularis [peroneus] brevis, Ti

M. tibialis posterior, ——
Tendo

A. flexor digitorum longus, <~

T M fibularis [peroneus] longus, -
Tendo



Clinical notes

nervus fibularis communis runs around the
head of fibula — compression injury in tightly
applied cast

In case of a tibial fracture, it is always necessary
to screen any fibula fracture on the X-ray!

the whole fibula - proximal to distal - must be
visible on the x-ray

Fibula has no load-bearing function

the middle third of the fibula can be used in bone
tissue craft



Fracture of
both sides of
the ankle
(bimaleolar
fracture)
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Fabella

* 0S sesamoideum musculi gastrocnemi
* Incidence 10-20 %
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Talus (ankle bone)
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Talus (Talus; Astragalus),

Caput tali
Facies articularis navicularis
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Collum tali
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Lateral /4]
process (¢ 3

Corpus tali

Trochlea tali
Facies superior tal g
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Processus posterior tali
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Sustentaculum tali 3,
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Calcaneus (heel bone)
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Tuber calcanel

Processus medialis, Iaterlalis tuberis
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Clinical notes

TALUS

« Structural adaptation to bear the weight of the
whole body

« 3/5th covered by cartilage - blood vessels enter
outside the cartilage — very vulnerable supply

e |solated fractures of the talus are not common
CALCANEUS
« Common pathological fractures

« the most common injuries are in the event of an
Impact from a height or car aciidents, (underneath
explosion)




Ankle
fracture
dislocation

Berchtold/Bruch/Trentz: Chirurgie, 5.A. © Elsevier GmbH. www.studentconsult.de






Calcaneus fractures
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Navicular bone (os naviculare )

 Tuberositas ossis navicularis
 Facles articularis talaris
 Facles articularis cuneiformis

For intermediate
cuneiform

For head of talus

Tuberosity For lateral
cuneiform



Cuboid bone (0os cuboideum)

Sulcus tendinis musculi fibularis longi ossis

cuboidel

Tuberositas 0ssis cuboidel /

Processus calcaneus

Joint surfaces

Occasional facet for For lateral cunei-
navicular form

longus tendon

Groove for peroneus -~

Facet on tubexosity, for For
sesamoid bone \n peroneus calcaneus
longus tendon




Metatarsal bones (ossa metatarsi ) I.

For sesamoid bones

Medial aspect dil Lateral aspect

Medial aspect Lateral aspect

For 4th Far cuboid Tuberosity

For medial cuneiform For peroneus metatarsal

longus

O.m. primum O.m. quintum
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Clinical notes

monoepiphyseal bones - see metacarpus

,March fracture” — stress fracture most
often In Il. and Ill. metatarsus

Metatarsal avulsion fracture — detachment
of the musculus fibularis brevis attachment

frequent fractures due to direct violence —
Instep falls



March Fracture

Berchtold/Bruch/Trentz: Chirurgie, 5.A. © Elsevier GmbH. www.studentconsult.de






Tibia

-~ Fibula

Megia! malleolus

Trochlea of talus
Lateral malleolus
Neck of 1alus
Posterior process of talus Head of talus
Talonavicular joint

s
Tarsal sinus - Navicular bone

Calcaneus
Medial cuneiform bone

Tuber of calcaneus Cuboid bone

-~ Tuberosity of 5th metatarsal bone

Calcaneocuboid joint
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Tibia Fibula

Talocrural joint

Medial malleolus

Lateral malleolus

Trochlea of talus

Navicular bone

Medial cunelform bone Cuboid bone

2 tatares
151 metatarsal bone 2nd metatarsal bone




lateral malleolus

medial malleolus

body of talus

navicular

cuneiform bones

first metatarsal
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fifth metatarsal calcaneum
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Clinical notes

* phalanges pedis — monoepiphyseal bones

* the big toe plays very important supporting
role in walking and maintaining balance while
standing

« direct Iimpact injuries (klcklng) 3
weekspatch fixation

old/Bruch/Tr

- hallux valgus (bunion) — orthopedic
deformity, the thumb Is turned to the other
fingers



Hallux valgus




