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The most common variants of the forefoot and toes (after Debrunner and
Lelievre)
The “Greek” type, in which the second toe is longer than the first.

The square type, in which the first and second toes are of equal length.
The "Egyptian” type, in which the first toe is longer than the second.
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Variants in the femoral artery branching pattern (after Lippert and Pabst)

58 % of cases.
18 % of cases.
15 % of cases.
4 % of cases.
3 % of cases.
1% of cases.
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B Footprints (podograms) of the normal right foot in an adult

a Footprint created with an ink pad.
b Pressure podogram showing a normal weight-bearing pattern on the foot.



Epifascial Structures
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Dermatomes, cutaneous nerves
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Almost 85 % of cases.
Approximately 15 % of cases.
Rare, only about 0.5 % of cases.
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Pudendal canal

Inferior gluteal Inferior Sciatic
artery and vein gluteal nerve  nerve Piriformis

Cauda equina Gluteus
maximus
L5 vertebral body Pudendal nerve
Posterior I
Superior gluteal femoral cuta- Gemellus
Common artery neous nerve SUpErior:
iliac artery
Internal Obturator
Internal Sacral plexus pudendal internus
iliac artery == artery and vein
External Piriformis
iscmrker Inferior rectal Gemellus
4 Inferior gluteal nerves inferior
lliopsoas artery
Internal pudendal Anococcygeal Quadratus
rtery, pudendal i i
Obturator nerve ‘:\er?/rey pucenaa ligament femoris
Anus Sacrotuberous
Obturator artery ligament
) Coccygeus Perineal nerves
Ischial spine . . Ischial
Ii;;ﬁ:‘;'t"ws Posterior tuberosity
Obturator scrotal nerves
internus Lesser sciatic Gluteus
foramen Scrotum maximus
Pubic
symphysis Levatorani

Femoral artery Sacrotuberous ligament

Perineal branches, posterior Posterior femoral

Internal pudendal
by femoral cutaneous nerve cutaneous nerve

Deep transverse Tendinous arch artery, pudendal nerve
perineal of levator ani in Alcock’s canal

B Distribution of the pudendal nerve and internal pudendal vessels to the anus,
A Location of the pudendal canal (Alcock’s canal) and the neurovascular perineum, and external genitalia

structures it contains Gluteal region and ischioanal fossa on the right side, posterior view.
Right half of the pelvis, medial view. 9 9 i

lllustrator: Karl Wesker Pp. 498-499 llustrator: Karl Wesker pp. 498-499
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Pudendal region
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Pudendal nerve,
posterior labial nerves
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Post. femoral region
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perforating artery

Third perforating
artery

Biceps femoris,
shorthead

Adductor
hiatus

Hiotiblal tract

Popliteal vessels
Common
Semi- fibular nerve
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Semi-
tendinosus

Gracilis

Popliteal
artery and vein
Semi-
membranosus

Tibial nerve

Muscular
branches
(tibial nerve)

Gastrocnemius,
medial head

Medial sural
cutaneous
nerve
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tract
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Plantaris

Common
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cutaneous nerve
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Medial superior
genicular artery
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genicular artery
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recurrent artery
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E Palpation of the popliteal artery in the popliteal fossa



Popliteal fossa
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SP 6M4
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Sermi-
tendinosus Biceps
femoris
Semi-
membranosus
Tibial nerve
Plantaris
Common
fibular nerve
Medial sural
cutaneous nerve
Long Lateral sural
saphenous cutaneous nerve
vein
Gastrocnemius,
lateral head
Gastrocnemius,
Fascia medial head
of theleg
(cutedge)
Communicating
Short branch
saphenous
vein
Saphenous nerve Sural nerve
Dorsal cutaneous
lelal nerve, nerve of the foot
medial calcaneal
branch

crural region

Semi- Biceps
tendinosus femoris
Gracilis
Semi- Plantaris
membranosus
Tibial nerve Common
fibularnerve
Gastro-
cnemius
Popliteus
Popliteal artery
and vein
Tendinous arch
of soleus Soleus
Posterior tibial artery
Tibial nerve
Fibular
Flexor digitorum artery
longus
Tibialis
posterior
Flexor halludis Fibularis
longus brevis
Perforating
branch Fibular
- Communi- artery
Medial malleolus cating branch
Posterior tibial Fibularis longus

artery

Tibial nerve Lateral malleolus

retinaculum : Achilles tendon

Calcaneal rete



Anterior compartment

* Tibialis anterior
» Extensor digitorum longus
+ Extensor hallucis longus

Lateral compartment

* Fibularis longus
* Fibularis brevis

Compartments

Head of
fibula

Tibia
Anterior

intermuscular Deep fibular nerve,

septum anterior tibial artery and vein
Superficial Saphenous
fibular nerve nerve, long -
saphenous vein
Posterior compartment,
deep part
A Inter%sseous » Tibialis posterior
Posterior TRens * Flexor digitorum longus
intermuscular Tibial nerve, * Flexor hallucis longus
septum posterior tibial

artery and vein

Fibular zrtefy Posterior compartment,
clhilsl superficial part
* Triceps sura
Transverse inter- Deep fascia . PllantZrisu 5
muscular septum Sural nerve, short of the leg

saphenous vein



Medial superior
genicularartery

Sural
arteries

Middle
genicular
artery

Medial inferior
genicular artery

Anterior
tibial artery

Posterior
tibial artery

Communi-
cating branch

Medial malleolar
branches

Plantar artery

Medial calcaneal
branch

Popliteal artery

Blood supply

Lateral superior
genicular
artery

Lateral inferior
genicular artery
Posterior
tibial
recurrent
artery

Anterior tibial
recurrent
artery

Interosseous
membrane

Fibular
artery

Muscular
branches

Perforating
branch

Lateral malleolar
branches

Lateral calcaneal
branch

Calcaneal
rete

Popliteal Anterior Fibulotibial Anterior Fibulotibial Anterior
artery tibial artery trunk tibial artery trunk Popliteus tibial artery

Popliteus

N

Posterior
tibial
artery .

Fibular artery Fibular artery

Posterior
tibial artery

D Palpation of the posterior tibial artery below the medial malleolus



Tarsal canal

Fibularis Fibula Deep flexors

group
Superficial
Extensor flexors
group
Tibia Tibial nerve,

posterior tibial
artery

Superior extensor
retinaculum

Medial
Medial malleolus, g\élle(r)llar
subcutaneous bursa of ranches
medial malleolus Tibialis
) posterior
Inferior extensor
retinaculum Flesawdig:

torum longus

Tibialis anterior Flexor hallucis

longus

Medial
tarsal arteries Achilles
Tendon of extensor tendan
hallucis longus \ Medial
calcaneal
Medial plantar artery, p branch
superficial branch Tarsal tunnel
Flexor
; retinaculum
"t—--

First meta- Medial plantar Abductor Medial plantar Lateral plantar
tarsal artery and nerve hallucis artery and nerve  artery and nerve



Arteries

Most important pulse artery called
ATP in clinics.

Palpating: behind the medial
Malleolus




Plantar region

Proper plantar
digital arteries

Proper plantar
digital nerves

Common 8
plantar Medial plantar
digital nerves netve
Medial plantar
Lateral artery, super-
plantar artery ficial branch
Plantar
aponeurosis
Lateral Medial plantar
plantar n;irv_ei ;rteryl;deep
superficia ranc
branches
Medial plantar
nerve, super-
i ficial branch
era
plantar sulcus Medial plantar
sulcus
Abductor
hallucis

Proper plantar
digital arteries

Proper plantar
digital nerves

Flexor digi-
torum brevis,
tendons of
insertion
Plantar
metatarsal
arteries

Lateral plantar
nerve, super-
ficial branch

Lateral
plantar nerve,
deep branch

Quadratus
plantae

Lateral
plantarartery
and vein

Lateral
plantar nerve

Abductor
digiti minimi

Flexor
digitorum
brevis

Flexor hallucis
longus,
tendon of
insertion

Common
plantar
digital nerves

Medial plantar
artery, super-
ficial branch

Medial plantar

artery, deep
branch

Flexor digi-

torum longus,
tendon of

insertion
Medial
plantar nerve

Abductor
hallucis

Plantar
aponeurosis



Proper plantar
digital arteries

Proper plantar
digital nerves

Flexor digitorum
brevis, tendons
of insertion

Plantar
interossei

Plantar metatarsal
arteries

Deep
plantararch

Lateral
plantar nerve,
deep branch

Quadratus
plantae

Lateral plantar
artery and vein

Lateral
plantar nerve

Flexor
digitorum
brevis

Plantar re

Flexor digitorum
longus, tendons
ofinsertion

Lumbricals

Transverse

head Adductor

Oblique hallucis
head

Flexor hallucis brevis

Medial plantar
artery, deep branch

Flexor hallucis
longus, tendon
of insertion

Medial
plantarartery

Medial
plantar nerve

Abductor
hallucis

Plantar
aponeurosis

gion

Proper plantar Medial plantar
digital arteries artery of the big toe
Common plantar
digital arteries
Distal pelx;forat;ng Deep plantar
ranches branch (from the
Plantar metatarsal dorsal pedal artery)
Ateries Superficial Medial
Proximal perforating branch plantar
branches Deep branch artery
Fifth plantar Deep
digital artery plantararch
Lateral plantar
artery, deep branch
Medial
Lateral plantar plantarartery
artery
Posterior
tibial artery

Plantar meta-

tarsal arteries

—— Deep plantar branch
| of dorsal pedal artery

Deep branch Deep
of lateral plantar arch
plantarartery



Clinical aspects
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Acetabular —
labrum

Head of femur

Neck of
femur
Femoral
Greater neck axis
ochanter CCD angle
Shaft of ————= At Anatomical
femur axis of femur

-—-l— Tension trabeculae

Acetabulum | / Compression trabeculae

Epiphyseal
line

|| 115° | 140°

Coxa vara

Coxavalga



Anteversion

angle (12°)
Condylar
axis
Femoral
neck axis
D Rotational deformities of the femoral neck
Right hip joint, superior view.
a  Anormal anteversion angle of approximately 12 degree with the foot directed
forward.

b Anincreased anteversion angle (coxa anteverta).
¢ The femoral neck is retroverted (coxa retroverta).



Dislocation
(Luxation)

~
-
Ilio-
femoral
ligamenk lliac dislocation
Anterior
Ischial v > superior
dislocation iliac spine

Pubofemoral
a ligament

D Weak spots in the capsule of the right hip joint

Aceta-
bulum

) Roser- - ) :
. Nelanton w7 4 Vk‘s\*;‘ ——— Pubic
f line { . dis-
’ ]k\ u\ location
- 1
| lliofemoral ;
) / ligament Ischla! thuraFor
A b tuberosity  dislocation
y _: Y

E Traumaticdislocation of the hip

Ischiofemoral
b ligament

D Weakspots in the capsule of the right hip joint
b Posterior view.
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Osteoporosis, fracture

=y Osteoporotic

pregnancy, substitution of Ca**!!!



Coxarthrosis, hip replacement

Before After




Venous drenaige

———

_________ 2
___——5—- V. saphena magna
§
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——————— 3

-—T— (V. arcuata cruris posterior)
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.
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V. superficialis N

e
V. perforans (epifascialis)”

V. perforans (subfascialis) N

* V. profunda

Venous reflux conditioned by:
1. Anastomosis between e.g. skin- and deep
Veins (Perforanting)

2. Musclepumps
3. Valves

&

Perforating (e.g.):

U = B9 e =

Dodd
Hunter
Boyd
Sherman
Cocket



Veins




Varicosity




Lymphatic vessels

Deep (for Muscles, Tendons and Joints)
and superficial (for subcutaneous tissues and skin)
Lymphatic vessels

Below the knee: dorsolateraler and ventromedialer flow
To the sup. and deep popliteal lymphnodes

Above the knee: dorsolateraler, dorsomedialer and ventro-

medialer flow
to the sup. and deep inguinal lymphnodes



Lymphatic flow

Characteristic T-shape of the inguinal lymph nodes:

Tractus horizontalis (drenaige from the outer
genitals, perineum, anal part of the rectum, lower
part of the rectus sheet , abdominal wall below the
navellll)

Tractus verticalis (beside the rectus sheet and the
outer genitals: lower limb)

By adults 1,5-2 cm large lymph nodes




Lymphatic flow

Extreme Lymphoedema:
Elephantiasis

~ . T B
b




Compartment syndrome




Deep venomous thrombosis




Stenosis, diabetes




N. iliohypogastricus, ——

R. cutaneus lateralis

N. cutaneus ——
femoris lateralis

R. femoralis ——|

N. genito-
femoralis

Innervation

-

—— N. iliohypogastricus,

P R. cutaneus lateralis
Nn. lumbales, ———&Z

Rr. clunium o

superiores \

————— N. ilichypogastricus,

R. cutaneus anterior /

R. genitalis

N. femoralis, ——
Rr. cutanei
anteriores

N. fibularis —— _<

communis,
neus
surae lateralis

N. suralis, <
~

N. cutaneu:
dorsalis lateralis

N. cutaneus ~

dorsalis
N. fibularis intermedius
superficialis

cutaneus —

N.
dorsalis medialis

== N. fibularis profundus,

/
Nn. sacrales, ——¢
Rr. clunium medii \y
n
N. ilio-inguinalis, =
Rr. scrotales Ncuisnaus
anteriores feniorale
\ posterior, <
Rr. clunium >—=N. cutaneus
inferiores % femoris
lateralis
N. cutaneus ==
femoralis posterior
—— N. obturatorius,
R. cutaneus
N. obturatorius, ——
R. cutaneus
\\
e >===N. fibularis
N. saphenus, - et
R. infrapatellaris
< ,
Nomhae ——=< surae lateralis
Rr. cutanei cruris
ediales

—= N.saphenus,
Rr. cutanei
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== N. suralis

Nn. digitales dorsales pedis
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secundi medialis]
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Innervation

Syndrom Neurologische Ausfille
Parese Reflexverlust Dermatom
L3 M. quadriceps PSR Vom Trochanter
femoris, auch major Uber den
M. iliopsoas Oberschenkel nach
medial bis zum
Knie
L4 Mm. quadriceps PSR Uber die Hiifte
und tibialis und den lateralen
anterior Oberschenkel
auf den medialen
Knéchel zu
LS5 Mm. extensor TPR Vom Oberschenkel
hallucis longus zum Kniegelenk \
und extensor lateral, entlang
digitorum brevis der Schienbein-
kante Uber die
Dorsalseite des
FuBes bis zur
GroBzehe und
d folgenden Zehe
S1 Mm. peronaei ASR Hinterseite von

triceps surae
glutaeus maximus

Ober- und Unter-
schenkel zum
auBeren Knochel
und FuBrand,
Kleinzehen-
bereich und FuB-
sohle lateral

=1



Gait mechanism

Walking: ca. 5 million years ago




The mechanism of walking

Walk <€— Run

Human: bipeder
Quadrupets: quadrupeder a) amble
b) cloister

Average walking speed: ~5 km/h = 1,4 m/s
Embrional and learned elements must work automatically together
Syncro of the ipsi- and kontralateral movements through the contractionthe

corresponding muscle groups::

Autochtone mucles of the back
Muscles of the upper and lower limbs



The mechanism of walking

Time
100 (o of gait cycle)
-

»
. DOUBLE

| SUPPORT ! EINGLE SUFFORT
Lot
Right|
HE Stance (R} TCJ' Swing (R) H S

Walking glides in cycles (gait cycle), which can be divided into phases.
A gait cycle means the repetitive sections of walking.

Phases of the gait cycle: Stance and Swing.



The mechanism of walking

Stance phase (about 60% of the gait cycle) is divided into:

1. Weight transfer: from first contact to lifting the other leg
2. Medium stance phase: from standing on the whole foot to raising the heel
3. End phase: the other leg touches the ground

Stance (R}



The mechanism of walking

Swing phase (about 40% of the gait cycle) is divided into:

1. Start of swing: the swing leg passes the leg
2. Mid swing (mid swing): the lower leg is vertical above the ground
3. Final swing: lasts until the heel is put on

v ”
S
II .II 1 \". ¥ ]

/ 4

;. '~|_

5,

R e TO MisSwing N
£ | .'HS { — q — |I\‘|’ES
Time
5|D 1 qﬂ (% of gait cycle)
] f } } f ! >
'i‘ oovee " SINGLE SUPPORT
I SUPPORET 0

_E:r':' Swing (R) _EHE’



The mechanism of walking

Phase of double support: both legs are on the floor
(Overlap between stance and swing phase)

ca. 10% of the walking cycle



The mechanism of walking

Muscle and joint activities while walking:

Standing leg:
extension (hip and knee), plantar flexion in the upper ankle joint (flexor hallucis longus muscle)

Swing leg:
Anteflexion in hip and flexion in the knee joint;
at the end dorsiflexion of the upper ankle joint (tibialis anterior muscle)

Upper ankle joint is now stabilized by the geometry of the trochlea tali.




The mechanism of walking

further events:

1.
2.

The lumbar lordosis is strengthened (assisting the hip flexion)
Weight transfer from the side of the walking leg to the supporting
leg (M. gluteus medius and minimus see ,waddle gear")

Upper extremities make an opposite pendulum motion
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