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Locomotor system - Part 4

Lower limb bones & their articulations
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English into Chinese Chinese into English
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5.Capitulum of humerus
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English into Chinese Chinese into English
1.0lecranon j&n 1.Z & metacarpal bone
2.Sphenoid g 2.2 53 pterion

3.Acromion gig 3.BL & B % trochlea of humerus

4.Medial epicondyle py_Lgs 4.8 R %75 humeroulnar joint

5.Capitulum of humerus B:& 5.518 & |88 interosseous

1Sk membrane of forearm
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The lower limb bones
and their articulations

The lower limb is specialized for locomotion. Bearing weight
& maintaining equilibrium. so for same reason. The bones of
lower limb are more massive than those of the upper limb.
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Bones of lower limb - 62
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Consist of three fused bones, ilium, ischium, pubis
—llium & &
ala & body
= Ischium &5
body & ramus
—Pubis Bt&
Body,

Sup.ramus

Inf ramus

Acetabulum
Obturator foramen
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llium
Anterior gluteal Ala
line lliac fossa
Posterior lliac crest
gluteal line v 3 |
g
= Anterior Posterior
supetior superior
Posterior ~iliac spine iliac spine
superior Inferior ‘
iliac spine , gluteal line Posterior
Anterior inferior Eiovior
y 22 4 iliac spine
Posterior inferior J iliac spine
iliac spine Auricular
g o Acetabulum ll::cuate s sy
Greater sciatic ine
notch Superior ramus Greater sciatic notch
. of pubis ‘ ) ,
Ischial body Ischial spine
Pubic tubercle =X o
Ischial spine : Lesser sciatic notch
Pubic body
Lesser sciatic Obturator
Pubis foramen

notch

Ischium Articular surface of

pubis (at pubic Ischium
Ischial symphysis)
tuberosity Ischial ramus
. Obturator Inferior ramus
Ischial ramus foramen of pubis
(a) Lateral view, riaht hip bone (b) Medial view, right hip bone
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Acetabulum &&F3

Formed by bodies of
Ischium,ilium & pubis
1-Lunate surface BX@E
2-Acetabular fossa gFAE
3-Acetabular notch gEF3tniz

Lat.view of the acetabulum



Pelvis and hip joint x-ray image

. sacroiliac
greater joints ¢ greater

trochanter &0 & :
acetabulae ! trochanter

obturator g
foramma i /
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symphySIs
femoral heads
lesser trochanters
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SEOAE Femur (anterior and posterior view) S

Coxa vara Normal Coxa valga
(<120°% (120%135°) (>1359%
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Surface forNV/ Intercondylar foss epicondyle
patellar Posterior Medial condyle
Head ligament .
Greater trochanter - (a) Patella (kneecap) .' Adductor
, & tubercle _\ ik
Lateral epicondyle— . % — Medial O
_ Patellar surface——_ | )y  epicondyle \ > &
Lesser Anterior view Posterior view

line trochanter
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Femur head & Necrosis of femur head
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Femur neck fracture iz & &t
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Radiographs of the femur




The patella g&&& - the largest sesamoid

Triangular, largest sesamoid sXxi#F&

Anterior View Posterior View




R Tibia and fibula RE5HE §
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e Tibia & fibula (anterior and posterior view)
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cuneiform . '
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cuneiform
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(a) Superior view

-Fudan University

Talus Medial
. malleolar
Intermediate Navicular facet
cuneiform 1 sustentac-
r, W ulum tali
First metatarsal 4 . y Salarshak)

Medial
cuneiform

Calcaneal
tuberosity

(b) Medial view

Lateral
malleolar facet

Navicular Intermediate cuneiform

Lateral cuneiform

Fifth metatarsal

Calcaneus Cuboid

(c) Lateral view
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The bones of lower limb




Ankle radiograph:lateral view

Fibula

Trochlea of talus

Talus . Post. process
of talus

Navicular _

: Calcaneus
Lat.cuneiform

_ - ~ Tuberosity of
cuboid = N calcaneus

Tuberosity of ' Sustentaculum
5" metaatarsal tali of calcanes =




Foot radiograph

Distal Phalanges

Interphalangeal
Joint

Proximal
Phalanges (1-5) — 4

Intermediate
Metatarso-  ——— D ER?IIDE;”QeS
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The fracture of lower limb T &

\ After
fixation

Femur
» ‘fracture

Ibia angkfibular
fracture
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C ' . ty
Bl X —ray of the lower limb - fracture
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Joints of the lower
limb bones
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Articulations of lower lImb

Joints of pelvic girdle

1-Sacroiliac joint 8tg&x¥

2-Pubis symphysis B84

Bones: auricular surface of sacrum & ilium
Capsule: very tight and reinforced by lig.
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illolumbar joints ggEEXTS

lliolumbar lig.B&REHN

Interosseous sacroiliac

Ant.sacroiliac lig. lig.BEBE & B

ARER R

Post.scroiliac lig.
MR

Greater sciatic Sacrospinous lig. Bt #r#EN

foramen & X7l

Sacrospinous lig. Bk | Sacrotuberous lig. B 4515w

Lesser sciatic foramen Lat. sacrococcygeal lig.

g NFL &N
Sacrotuberous lig.
Cies R eky/nH Ischial tuberosity #8451
Pubic symphysis Bt BB &

Ant.view Post.view



Rt & BEE Pubis symphysis

Pubis symphysis

Articulation:

Symphysial surface &
Interpubic disc (fibrocartilage)
Ligaments:

Superior pubic lig. &

Arcuate pubic ligament
Obturator membrane HfLEE symphysis

e e Cavity Bt &&=

Obturator canal FEE

nterpubic disc.
= 1SN

Arcuate pubic lig.
Bt & S



Copy Right- Hongqi Z The peIV|S .% ﬁ dan University

Composition¢Esk: formed by paired hip bones, sacrum, coccyx,
and their articulations

€ Terminal line®4: formed by promontory g of sacrum,
arcuate lines:ik#k, pectin of pubisiEt&#i, pubic tubercle Bt &4
15, upper border of pubic symphysis Bt&E4& L4

€ Two portions: a greater pelvis X&# and a lesser pelvis h&Z

Sacro-iliac joint Margin of ala
Promontory

Promontory B & Pelvic

: . brim
Margin of ala #%; Hip

) . bone
Arcuate line Sik%: Gluteal

Pecten pubis Bt&# region

Public crest Bt&i&

R A

Public symphysis Bt &8 &

| | Lesser pelvis /IQI{
Linea terminalis PE |"~|'i|::

Pearineum

Pubic symphysis Pubic Pecten  Arcuate

Obturator
outlet membrane

B Coronal section FEEO
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B

Lesser pelvis &
Pelvic inlet xo(terminal line): formed by promontory g of
sacrum, arcuate lineS1kZ, pectin of pubisEt&#t, pubic
tubercle Bt& 4575, upper border of pubic symphysis Bt B &
%
Pelvic outlet 40 formed by tip of coccyx E&, sacrotuberous
lig. B &E 5, Ischial tuberosityst& 4575, ramus of iIschiumak
& X, inferior ramus of pubicEt® T, symphy5|sHJt BR&

Pelvic cavity #pz,Pubic arch gt&=, subpubic angle a8 T

Pelvic
inlet

FRAO




Difference between male & female pelvis B & E

While give a birth and protect the perineum
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5724 £ difference between male & female pelvis




Comparison between male & female pelvis

Female Male

Pelvic PPN Pelvic
Pelvic
O outle

¥ ! L
WA B
o | <
; &5 g
NI A= I
" 2 i
.‘ ‘
A . 0 | [/ ]
! w\
.. fl
. , ‘
F X
| kY
: .ELé-}H'r\'
B mmhT
»/
y |
@
=y |
| 4 ']
| % i
-
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Comparison between male & female

Male Female
Overall Narrow and long Wide and short
lliac ala More vertical More horizontal
Inlet Oval or heart shaped | Round
Subpubic | Acute angle (about Right angle (about
angle 70~7509) 90~1009)
Pelvic Deep narrow Shallower, wide
cavity

Outlet Small Larger




Hip joInts g%

Constitution: acetabulum & femoral head

Articular capsule: tense and strong

Above: margins of acetabulum & transverse acetebular lig.

Below: in front to intertrochanteric line; behind, to the neck
of femur above 1 cm above the intertrochanteric crest

Ant.sup.iliac spine

RERT_LAR _ _ _ _ _ -
liofemoral lig. II|opu§é§¢eﬁgi|§nence Ischiofemoral lig. 4B
RS Zona orbicularis

Pubofemoral lig.

S e IS Greater trochanter X F

Greater XiF
trochanter

Intertrochanteric crest

Lesser /N&F 7 TS
s

trochanter Ischialst & 4545

tuberosity

Ant.view Post.view



Accessory structure of hip joints

Acetabular
LabrumgiFifs.

- Acetabulumasg] Acetabular labrum.g&Fi/E Lig.of B & k™
ArtiCU|ar ‘ Articular CGVlty;‘&%ﬂ? femoral head
Capsulexx % 4 ‘'ona orbicularis#t b &

Femoral head cular capsulex¥5 %

E355L nggf femoral head A \\

Frmoral BB S T 3 g Transverse
Neck £ acetabular lig.
BB B EER T

Zona orbicularis.
b

\

- ' . Hip joint (coronal section
Hip joint (opened cavity) péﬁ;&% GRREIE) )

MR CRTEETI)

oO—0—oO0
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Figure 5. Hip Joint. (a) The ball-and-socket joint of the hip is a multiaxial joint that provides
both stability and a wide range of motion. (b—c) When standing, the supporting ligaments are
tight, pulling the head of the femur into the acetabulum.
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Movement of the hip joints

It's movement are similar to shoulder joint

& Flexion-extension E#nf#

€ Adduction-abduction pikSsE
& Medial and lateral rotation #ERFnzEsh
€ Circumduction 3t

Anterior-posterior axis

Transverse
axis

Plane of movement
around longitudinal axis

Plane of movement around Plane of movement
anterior-posterior axis around transverse axis
£ AN Nilbiavial

Adduction-abduction JITHER | |:|ex.om§'j extensionfi -, Circumductioniff%

v ey

Longitudinal axis



Hip bone and the clinic




Osteoarthritis xT%

Decreased

Normal hip joint joint space

Worn

Figure 4. Osteoarthritis. Osteoarthritis of a synovial joint results from aging or prolonged joint
wear and tear. These cause erosion and loss of the articular cartilage covering the surfaces
of the bones, resulting in inflammation that causes joint stiffness and pain.



Copy Right- Hongqgi Z ﬁﬁ;&*—ﬁﬂ%{j Anatomy-Fudan University

BRI AR
AT E KHEE - HE>
LM EEE FAGRER BESEX

BRIFGHONRE "BAKRZRM BEaszfEX", 2R 90 4/VNaE, B 5 A FhdieinRt 91.

91. HAWA TBSHMXTRRL?

92. HH2zhBXi%HE B CRARLEIR?

93. FHAEBETESH—13?

94. LBESULEZEEEEERS?

95. EBkSaILIEFANGD? WHIFZARY?

XTMATEA, BRIT (RERSF) SEBcR, "\XTEN
[ TEREGEEs, RS, REXBR FAkG.” LUHISR, MRZ.

B=%, Grant, BREIF=2RshRNER, = (TE), SEEXTHRMR
—MEHRRMXTUT RS E, FER, ISR, Aitmn. EMEEH
EiSbEmics. Wik, EREASIRE. EFH (—RSLS) ehinT
[y, MeERgEHERSEE (L8). :

SUBST Grant's Method of Anatomy B e hip jom s e i e e
iCIARS, 6% Grant BUESHWEIRHRR! BH4B flexed and meduaily rotated, as on bending

forward with toes turned in. Flexion brings

B "—mStE" ? AR —HmEataisER” 85 the shallow part of the acetabulum 10 rest on
the femur; medial rotation brings the head of

—STERLA ? | MIRTEARIER S8, BB (he fomur to the back. A weight (such as a
1= 3 + =__sack of potatoes) then falling on the back will
MIFRBETE R Deao2ss, Bifutad dislocate the head of the femur onto the

BT E" BERE, W=iEe, MXTARMChE! dosum il
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P opmngn L = " TOTWUTU WIlND 10CS turned n. riexion brings
A "—mS18" ? AR —mES0kaER” g the shallow part of the acetabulum to rest on
AR y DAL the femur; medial ratation brings the head of
B ? | MFEARIER &8, B8 the femur to the back, A weight (such as a
MIFTREREERR DARESE, Bfuet — sack of potatoes) then falling on the back will

dislocate the head of the femur onto the

MRTE" BTRE, WElBE, MXTARMChE! dosum il

/R, Moore (Grant (IEFEFESHEIFEE, Ho Gwang Tsi BIIDRFH) ERESEF
clinically oriented Anatomy it (THE): BFEXTREMEE, FRLFESIEMXHIRAGFTA
B, A, SWMXTEEH, SNEHARIESSHERN, EREDHMELEER, MEUESEREE

i, RELSNREER. BANTEEESHEBEXTHEES, B BHENXTRN NS
88, HHEEERESINA.

Acqueired didocation of the hip joint is uncomwonon because
this arrieulation is so strong and smble. Neversheless, dis-
Jocation may occur during an autosmabile acckdent when
the hip is Hexed, adducted, and medially romred —the po-
sition of the lower limb when a penson is riding in 2 G,
Posterior distocations (as illustrated on p. 616) are moss
common. A head-on collision this canses the knee to strike
the dashboard () may didocare the hip when the femaral
head is forced out of the acecsbulum. The fibrows capsule
ruptures infeiorly and posteriody, allowing the femoral
head o pass through the tear in the capsule and ever the
posterior margin of the aceabulum onto the lateral surface ‘
of the ilium, shartening and medially rotaring the affecred y

{8215, Grant /R, Moore RURSISE/ETRAMGEY, BEHESREMBIENER
£, ERTEOSlFNRER, VSIERESIIE, G648, SO SSHRRSl. ROR
BIBHLETR, RBATHEERTERAS, S SIhReER—a0Eamiil. 3%% ShE 2n4

-FUdan university
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SO@ Degenerative bone diseases of the hip

Learn it by yourself
Advanced

Section view of
osteoporotic bone

Moderate S
Section view of
osteoporotic bone

Femoral head
cartilage
degeneration

Acetabular
fracture

Femoral head
cartilage
degeneration

Compression
fracture shortens

neck of femur '%ﬂiu

Labral tear Osteophytes

Osteophytes

Incomplete
subtrochanteric

fracture )
Intertrochanteric

Lesser trochanteric fracture fracture

Complete
subtrochanteric fracture

%%%ﬂéh
Osteoarthritis
Osteoporosis s
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Conditions not
typically concurrent



{&#2%) Radiograph of hip joint |

Anteroposterior radiograph dislocation of hip joint
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Knee joints %% - summary
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Post.cruciate lig. / Knee JOlntS

] )’;ﬁﬁyfﬂ]% Ant.cruciate lig. i3 X7
at.meniscus. ' A
AN B 4R Transverse lig. of knee. Knee jOlnt (C&pSUle
Fibular Tibial collateral lig. opened. pOSt.&SpECt)
collateral lig. 2 &+

Lig.of
fibular head Patelar lig.
i = 7k

Fibula HEg Lat.condyle

Med.condyle of femur of femur
& AmER

Post.cruciate lig. FE3z X%

Ant.cruciate lig.

Fibular
collateral lig.

Articular surface

e o I o
of patella. 8& & X ¥ & Tibial collateral lig. EMEES

Knee joint (joint capsule
opened anteriorly)
Copy Right- Hongqi ZHANG-Department of An




Copy Right- Honoll S TaYay joints izl - Fudan University

UL N

' iad

ﬁf]- ii%] %~~",‘~

>

.
>

eI &) -

iversity



Copy Right- Hongqgi ZHAN( Knee jOintS omy-Fudan University

right hip joint. Femur
Femur
IR
AR . .
Lateral ; \«.\\\\\ :i:o:r:f;:wotr cruciate Lateral Bl
collateral bW 9 condyle
ligament \\\
1
Wi / Posterior Lateral
oL — Anterior cruciate . condyle
Lateral W ligament cruciate )
meniscus NS )‘)« | ligament Anterior
~ | : . grucidis cruciate
o ,/7//,////__//—« ot Medial meniscus ligament ligament
o, ’///]{/w/% Medial Posterior
™ )20 % meniscus cruciate
l:‘:"" :}geacrl;aelnctollateral Tibial ligament
i tuberosity ] e
I
Fibula X \f Patellar
1l ligament (cut)
t
il . @ ()
(I‘[/ Tibia -
. ’ e ‘
Tibial tuberosityf & 4 Transverse lig.of knee B&EH)E

Ant.cruciate lig. 573z X #%5

Lat.meniscus#Mul B 4

Articular capsule %5

Post.meniscofemoral lig.
AR G

Post.cruciate lig.[53 X #4
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Vertical Transverse Peripheral Bucket-handle Parrot-beak Flap

Meniscus tear debrided with
arthroscopic shaver

Meniscus

Tibia

xposed bone ¢

eroding cartilage ¢

tibia e
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Learn it by yourself

Tendon of
quadriceps
femoris
Femur Suprapatellar
ol ARV bursa
Posterior P TARLE \\-Si,:};\ Patella
cruciate SN L /
ligament e e S i Prepatellar
. 4 L bursa
Anterior Synovial cavity
cruciate L
ligament ’ / Infrapatellar
fat pad
Infrapatellar
Tibia bursa

Patellar
ligament

Figure 2. Bursae. Bursae are fluid-filled sacs that serve to prevent friction between skin,
muscle, or tendon and an underlying bone. Three major bursae and a fat pad are part of the
complex joint that unites the femur and tibia of the leg.
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Femur Tendon of

quadriceps femoris

Articular

Suprapatellar bursa
capsule

Patella
Prepatellar bursa

Posterior
cruciate

ligament Synovial cavity

Lateral Lateral meniscus
meniscus
Infrapatellar

Anterior fat pad

cruciate

ligament Infrapatellar

bursa

Tibia Patellar ligament
(a) Sagittal section through the right knee joint

Quadriceps

femoris muscle

Tendon of

quadriceps Patella

femoris muscle

Lateral patellar
retinaculum \

Fibular collateral
ligament

Medial patellar
retinaculum

/ —— Tibial collateral
ligament

x"”‘\ \ Patellar ligament

Fibula / N Tibia

(c) Anterior view of right knee

Knee joints omy-Fudan Uni\(ersity

Learn it by yourself

Anterior cruciate

ligament Anterior

Articular
cartilage on
Articular cartllage lateral tibial
on medial condyle
tibial condyle \
Medial meniscus
Lateral
meniscus

Posterior cruciate
ligament

(b) Superior view of the right tibia in the knee joint, showing
the menisci and cruciate ligaments

Learn it by yourself

Figure 6. Knee Joint. (a) The knee joint is the largest
joint of the body. (b)—(c) It is supported by the tibial and
fibular collateral ligaments located on the sides of the
knee outside of the articular capsule, and the anterior
and posterior cruciate ligaments found inside the
capsule. The medial and lateral menisci provide
padding and support between the femoral condyles and
tibial condyles.
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Copy Right- Hongqi 4 Knee jOint injury Fudan University

Learn it by yourself

Lateral Medial

Torn tibial (medial)

Direction of force collateral ligament

Torf anteror Medial meniscus

cruciate ligament

Anterior view

Knee Injury A strong blow to the lateral side of the extended knee will
cause three injuries, in sequence: tearing of the tibial collateral lig.,

damage to the medial meniscus, and rupture of the anterior cruciate lig.
Copy Right- Hongqi ZHANG-Department of Anatomy-Fudan University



X-ray of knee joint
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Copy Right- Hongo X'ray Of knee JO|nt an University
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Artificial knee joint

Copy Right- Hongqi ZHANG-Department of Anatomy-Fudan University



Artificial knee joint (prosthesis )




Articulation between the tibia & fibula
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Articulation between the tibia & fibula

1 - Tibiofibular joint
2 - Tibiofibular syndesmosis
3 - Interosseous membrane of leg

Articular surface
narrow posteriorly

Posterior
N Medial malleolus
\




Talocrural (ankle) joint ER<T5

Bones:

lower ends of tibia & fibula,trochlea
of talus

Articular capsule

thin and lax in front and behind,
and supported on each side by
strong collateral ligaments

Main ligaments
Medial lig.
Lateral lig.

Movements:

dosiflexion (extension) and plantar flexion

(flexion); when the ankle joint is fully

Ankle radiograph plantar flexed, small amounts of abduction,
anterior view and adduction are possible




Talocrural (ankle) joint Fg 355
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The joint of the foot

Intertarsal joints

R

Talocalcaneal joint ER x5
FEIHERS

Talocalcaneonavicular joint s x B T
PR TRy

Calcaneocuboid joint g% i

Intermetatarsal joints

BEBROCTS
BRI
BB

1-Transverse tarsal joints i %+
By TRIY

2-Tarsometatarsal joint giftst+s
3-Metatarsophalangeal joints ratx3s

4-Interphalangeal joints at&gx¥s
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Medial & lateral ligs. of the ankle joint
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Lateral lig.of ankle

1-Ant. talofibular lig.EpErTHEN7
2-Calcaneofibular lig. R+

3-Post.talofibular lig.BEpErTHE



Medial longitudinal arch RIS
Lateral longitudinal arch sMUlZh 5
Transverse arch 5 e e ™

Function: give to foot stability & resilience; protect plantar
vessels and nerves

o id e &{fﬂ' SEFFE

Normal
arch

Flat foot

Lat.longitudinal arch Normal arch Flat foot



Description of Bone of lower limb

Bone Part Description
Pelvic (2 | llium * Flared, upper portion
hip bones)| « Jliac crest « Upper edge of ilium
 Posterior superior iliac » Posterior continuation of iliac crest
spine « Lower, posterior portion
* Ischium « Anterior, medial portion
* Pubis « Joint between the 2 pubic bones
* Pubic symphysis « Deep depression that articulates with
* Acetabulum femur
Femur * Head « Round process that articulates with
« Neck hip bone
« Greater trochanter » Constricted portion distal to head
« Lesser trochanter * Large lateral process for muscle
- Condyles attachment
» Medial process for muscle attachment
* Rounded processes that articulate
with tibia




Description of Bone of lower limb

Bone Part Description
Tibia » Condyles * Articulate with the femur
e Tibial tuberosity * Round process for the patellar
« Anterior crest ligament
« Medial malleolus * Vertical ridge
* Distal process; medial “ankle
bone”
Fibula |*Head * Articulates with scapula
. * Articulates with manubrium of
Lateral malleolus sternum
Tarsals | ¢ Calcaneus * Heel bone
(7)  Talus * Articulates with calcaneus and
« Cuboid, navicular tibia

e Cuneiform: 1st, 2nd,
3rd
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The important contents today

Master the name. number and location of the lower limb bones.
Master the morphological feature of the hip, femur, petalla,tibia
& fibula.

Master the arrangement of the foot bone

Master the structure and movement of the hip joint

Master the structure and movement of the knee joint

Master the structure and movement of ankle joint.

Master difference of pelvis between the male & the female.



Important English words

Hip bone #&

Ischium &

Pubis Bt&

llium 8&&

Ant.sup.iliac spine gai Lk
Acetabulum &3E7

Ischial tuberosity g+
Obturator foramen 7L

9. Femur &

10. Greater trochanter k#F
11. Gluteal tuberosity ZEiEk
12. Patella gz

13.Tibia &

14. Fibula K&

15. Cuniform #&

O NO Ok oWNE

16. Tarsal bone &
17.Calcaneus ®R&

18.Bony pelvis &%

19. Pelvic inlet/outlet &AO/40

20. Terminal line 5%
21. Sacrotuberous ligament BE&E 55

22.Sacrospinous ligament gt
23.Cuboid bone #&
24.Metatarsal bone &
25.Phalanx gt

26.Great sciatic foramen #gXx7l
27.Meniscus # 81k

28.Ant. cruciate ligament g3z X
29. Patellar ligament &%

30. Talocrural joint 55/ BB E5/E %35






