Biology 323

Human Anatomy for Biology Majors
Lecture 4

Dr. Stuart S. Sumida

Appendicular Skeleton
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The right hip bone in a drawing showing The right hip bone in a drawing showing
the extent of its three asseous parts in a newborn, the extent of its three ossoous parts at different
lareral aspect (110%.). ages, lateral aspect.
* At about 6 years of age
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The right hip bone, developmental state The three parts of the hip bone are connected with
in a 6-year-old child, lateral aspect (90%). each other in the region of the acetabulum in a Y-

shaped cartilaginous junction, which undergoes
synostosis at about 13-18 years of age,
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NOTE that the hip booe m focmed by o fusion of the lium (yellow ),
wehinum (preen) snd pubis (Slac). Alshough maeficatson of the mderwot
putng ranmus occurs during the Tih or Kt yesr, compilcte fusion of the
theoe bosey wt the scetabalus occurn sometime between (he 15th and
20th year
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hum ~

Sacral vertebrae

Greater trochanter+ —

Pubic symphysis

Ischium -




k-k = Pelvic axis h-d = Clinical: Sagittal

a-b = Clinical: Anatomical diameter of the
(true, pelvic brim

anteroposterior) 12-12.5 cm
conjugate AT e-g = Clinical: Sagittal
a-e = Clinical: Conjugate diameter of the
diagonal 12.5-13 cm pelvic constriction
a—c = Clinical: True 11-11.5 ¢cm
conjugate (obstetric) e-f = Sagittal diameter
10.4-11 cm of the inferior
pelvic aperture
(= pubococceygeal
distance) 9-10 cm

Ant, sup. iliac sping ——

— Greater sciatic foramen

—_—

__ Sacrospinal lig.

Conjugate (ant —post.) diameter -~ ¥~ — Lesser sciatic foramen

~ Inf. pelvic aperure

Obturator foramen









‘: === Percarchum

Xiphoid proc, ~——— e \ T T /»
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Right iobe of fivar =

Greater omentum ~

Ovry £
Descending colon,

Utering twbe -
Sigmokd colon

Umbiscal cord ~
__— Oway

Lerne tubs,

nfundidukam

- Inguing ig

3

,‘ — RO
tube,

infundibuium

== Linea terminalis

Pubic symphysis



Greater
or false
pelvis

Arcuate
line

Lesser (true)
pelvis



.y
4. dw”

 . rF-_i_

‘_ _ .. ¥
'!....__._—__ ..1.._ -—_

Male




da-a

b-b =

c-C

Crestal distance
28-29 cm*

Spinal distance
25-26 cm*

Post. spinal
diameter (width of
the sacrum) 10 ¢cm

* In perspective, the

crestal distance
appears shorter
than the spinal
distance

The pelvis, dimensions in the
female, dorsal aspect

d-d =

LLO =

Transverse diameter
of the pelvic brim (
interacetabular line)
12-12.5 cm
Transverse diameter
of the pelvic
constriction
(=interspinal line)
10.5 cm

Transverse diameter
of the inferior pelvic
aperture (= tuberal
diameter) 11-12 ¢cm
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Clavicle A

Scapula

Ischal tuberosey

scapula
Acromion
Gilencid cavity
Lateral anglo
Infragloncid tubercie
v'- \
Neck of scopula .
/ Modial
border

Capular notch Superior angle "

Corscold process

Supericr border

Suprespinatus fou

Infraspinstus fossa
Lateral border

Fig. 26

Musculas tuberosities

Inferior angle

Acromion  Acromial articulsr

Subscapuler fosss aaas.
Coracoid process

Superior border | Seaoylar notch
Superior angle

Laternl engle

Glencid canity

“Neock of scapula

* Latoral border

Fig. 27

Inferice angle



Acromion

e/

Supraglenoid
tubercle

Coracoid process

«—— Dorsal surface

Ventral surface ——

" Lateral
border
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Nock of femur

Trochantenic fossa | / Fovea on head of femur

Graater trochanter

S Lesser trochanter

— B0dy of famur

Adductor tubercle

7
Lat. epicondyle 7

\ Pateitar surface

Head of femur \

Greater trochantor
Fovea on head

of femur \

— Quadrate
- Tubercie
Neck of famwr =~

N Intertrochantenc
crast

-
Lesser trochanter -~

-
Pectineal ing —~~ ‘ N 3rd
trochanter
N
S Gluteal
fuberosity

apscondyle

\
/ \ Lat. condyle

Intercondylar line / \ intercondylar fossa
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Right femur (posterior




Notice buttress-like trabecular orientation of proximal femur for
transfer of weight through head of the femur to cortical bone of
femoral shaft



1. NECK

2. INTERTROCHANTERIC
LINE

3. INTERTROCHANTERIC
CREST

4. LESSER TROCHANTER
5. GREATER TROCHANTER
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Sup, « |Ant. intercondylar area

articuiar =
surtace . = S rfioulbe
- . i surface
v o
Lat. | Mad
condyfe coniyla
Tibéal
tubevosity
™ Body of tibia
ANt. porder (crest)
" Med. border
Lat, surface — =
of tbial shaft
~ Med. surface
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border
== Body of tibia
Fibular —
notch
= Med.
Int. articular surface / mallecius

Anticuter surtace of malleoks
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-~ Head of fibula,

Apex of head ~
™ /’ articular surface
re

of fibula
(styloid proc.)

o Y

== Head of fibula

—=— Neck of fibula

INMErosseous «— —
bordar == Nutnent foramen
Med —=— - — Post, surface
surface
— = Body of fibula
Ant. ——
border
—— Post, surface
Malleolar ——
I ~—
a:u';gg Lat. malleolar

fossa

Apex of head SO

offibula >~ , Head of fibula

(styloid proc.) 7/
—— Neck of fibula
Post, ——
border
— Ant. border
Lat, ——
surface
—=— Body of fibula
Malieclar ==—— = Lat
groove malleolus

Body ———
of tibia

—— Malleolar
groove



| Lateral condvle of tibia

2 Positon of nbofibular jommt

3 Heu |

4 Interosseous border of tibia
5 Shatt of fib

6 | [ O DOorder ol Ou
7 Lat f v o0f ikl

ateral surtace of fibula

8 Position of ubitofibular

9 Lateral malleolus

10 Medial condyle of tibia

| Tuberosity of tibia

12 Shaft of tibia (diaphysis)
13  Antenor margin of tibsg
14 Medial malleolus

Infenor articular surface

0 Malleolar sulcus of tibia

lar arucular surface

O
f fibul;
22 Apex of head of fibula
23 Posterior surface of fibula
24 Posterior border of fibula

25 Medial intercondylar tubercle

26 Posterior intercond area

27 Anterior intercondy

" § 1
28 Lateral intercondylar tubercle
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Fig. 304 The left radius,

anterior view (50%).
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= Trochioar notch

Coronog = ==,
proc

= Roctul notch

Unir tubeeosity
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Fig. 301 The left ulna,
anterior view (50%).

== Dlecranon

=e== Post.
surface

Fig. 303 The left ulna,
radial aspect (50%).
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Banes of right foot 1 Booes of right foot

Bones of right foot ! | cunconayicular joint






Anatomical
Joints:

Talo-crural

fibula

&

calcaneus

5th metatarsal




Objective 3: JOINTS and LIGAMENTS OF THE FOOT & ANKLE/ Parasagittal MRI

SeNCaneus

cuboid




/
Head of fibula *

/ Patellar surface

- Med. meniscus

N . .
Transv. genicular lig.

* Tibial tuberosity



Quadriceps femoris m.,
~

tendon ~

Femur ———_

N
Patella ———4—

f
Med. ———%
epicondyle \

Patellar ig. ——— \

o

Med. meniscus

R
——

Tibial collateral lig.

Tibial tuberosity ——




Fig 316 The right peoximal radioulnar joint,
anterior view of the proximal end (%5

Note interosseus
membrane

Fig. 317 Cross section through the bones of
the left toccarm, viewed from the distal end (1157

Fig. 315  Ligaments of the bones of
the left forcarm, antenon view

(50750, The annubar ligament has
been cut

Fig. 318 The left distal cachionloar Joint, posterion
view of the distal end (55°%). The articular dis

has been separated from 1he radies and reflecred
toward the ulnar side
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Major Ligaments

1. Coracoacromial lig. > _

2. Coracoclavicular lig. 4 =
2A. Conoid R
2B. Trapezoid

3. Acromioclavicular lig.







Articular cartilage
of lunate surface

Acetabular labrum

Fibrous capsule

of head of femur

-articular pad of fat
i acetabular fossa

Transverse ligament of
acetabulum

Fibrous capsule
Zona orbicularis

Spine of tschium

Acetabular rim

Synovial membrane

-~ .
Greater trochanter

orbicularis

Lesser trochanter

B



Ant, head of rectus femoris m

lotemoral g

Aceatabular labrum

Lig. of head
of temur

wectus femoris m.,

tardan ¢ : - ¢ ‘ . : b _ — Obturator canal

Fost. head of rectus femorns m

i .
‘ / | _ — Pubis,
: symphysial surface

—— Pubofemoral lig.

~ Lig. of head of femur

= Obturator membrane

/ /
/ Ischiofemoral /
/ fig.

/

Head of femur

/

/! asser trochanter






ACETABULUM
INCOMPLETE RING OF BONE

1. LUNATE (ARTICULAR)
CRESCENT

2. ACETABULAR FOSSAWITH :
INTRA-ARTICULAR FAT PAD ~

3. LABRUM -
FIBROCARTILAGENOUS

4. TRANSVERSE ARTICULAR
LIGAMENT (DEMARCATING
FORAMEN FOR
COMMUNICATION OF
NERVES, VESSELS.

5. Ant. Obturator ARTERY/VEIN

6. Posterior Obturator
ARTERY/VEIN source of
acetabular vessels



ACETABULAR FOSSA WITH
INTRA-ARTICULAR FAT
PAD

LABRUM

TRANSVERSE ARTICULAR
LIGAMENT

FEMORAL LIGAMENT
DOES NOT PREVENT
DISLOCATION OF
FEMURAL HEAD



ILIOFEMORAL
PUBOFEMORAL

LIGAMENT
Attaches to LIGAMENT
Intertrochanteric ATTACHMENT

line of femur
to inferior neck



ISHIOFEMORAL
LIGAMENT to superior
*posterior neck

ILIOFEMORAL
LIGAMENT

Attaches to
Intertrochanteric
line of femur



FEMORAL LIGAMENTS
1. PUBOFEMORAL

2. ISHIOFEMORAL

3. ILIOFEMORAL



FEMORAL LIGAMENTS
1. PUBOFEMORAL

2. ISHIOFEMORAL

3. ILIOFEMORAL




Note that the articulation of
the femur at the tibia is not
straight (180 degrees)

This angle is know as the
VALGUS angle. Typically
170-175 degrees but ...

It is more often greater in
women because of the more
widely-spaced acetabula.



Patadias surtace of the lemur

Posterier cruciate igament
Articyutar capsule
Anterior cruciate igament

Lateral intorcondylar tuberche
3 Medial condyle of the femur

Additional
attachments ="

Antosor margin of Ine

lateral mensscus \

Medial egncondyle of thae lemur

Medal intercondylar tubercie

Tramsverse ligament of 1ha hnae

(patellar
retinaculum)

Medial conayle of the tibia

Femoral suetace of 1he
Iateral meniscun >

- Articuiar capaule

= Titsal collsteral igamen:t

Fibular co
~ Medial meniscus

Site ot attachmaent of megu
meniscus on the bval platoau
Anticuln capsule

Mecal meniscus (antenor end

Anteniar border of the
lateral condy'e of the idia

Tibial coliateral ligament

M (arTeaor margen of

articular surface

the hoac of the hbula
nitapateliar

Patellar
ligament Wemviome

Latera: patellar setngoubarm
[fongudinal part

Medis! patedar
refiraculum
longitucknal pasr

Patella imedial
Laterai pateige articular facet)
retinacuium
frarsvarse pant
Megoal pateliar
relnacuium
fransverse part

Ligamentum patellae

Apex of patells - Base of patelia

Patelia (interal
articular tacet)

Jertical 1idge on the
postenor surface of patelia

Vastius madiahs
muscle

Vasius I3terans -

Mune o

L 446: Antenior View of the Right hnee Joint, Opened from the Front to Exnose the 1 iosments snd Menicd

Tendon of rectus
femoris and vastus
intermedius muscies



MEDIAL VIEW

POSTERIOR VIEW




Mensici — increase joint
congruence

Lat coll Li .
Aol Collateral ligaments —

Increase lateral stability
and promote kne
locking







1. TIBIAL COLLATERAL LIGAMENT
2. POSTERIOR CRUCIATE LIGAMENT
3. ANTERIOR CRUCIATE LIGAMENT



Distal femur: lateral and medial condyles
(articular and attachment surfaces), patellar
surface, intercondylar fossa, epicondyles.

Fibula: head, shaft, lateral malleolus,
Interosseus membrane attachment

Tibia: condyles, intercondylar notch, patellar
(tibial) tuberosity, medial malleolus, facet for
fibular head, fibular notch, attachment of
soleus muscle, interosseus membrane
attachment;

Patella

Posterior view




3 FUNCTIONAL JOINTS In foot

Functional joint = unit of movement

1. TALOCRURAL
2. SUBTALAR (incl. Talo-calcaneal of TCN)

3. TRANSVERSE TARSAL (incl. Talo-navicular
of TCN)



Medial: medial collateral ligament (MCL); very strong, trauma by means
of avulsion rather than material failure.
“deltoid ligament” superficial
posterior tibio-talar
tibiocalcaneal
tibionavicular.
deep ligaments
anterior talotibial ligament
posterior talotibial ligament

Lateral: lateral collateral ligament (LCL)

. anterior talofibular ligament

. posterior talofibular ligament -- resists ANTERIOR displacement, allows
fibular rotation

. calcaneofibular ligament — resist posterior displacement

Anterior:

. anterior tibiofibular ligament

Posterior:

. posterior tibiofibular ligament

. inferior transverse tibio-fibular ligament.

Superior:

. interosseous membrane & ligament



MEDIAL COLLATERAL LIGAMENT
(MCL)

2. TIBIOCALCANEAL PART

4. ANTERIOR TIBIO-TALAR
PART



Intertrochanteric
line .

s ) - P e e A el
A S P A RS ) i -v
SN | . e

“Chimpanzee *~*° =~ Human

Chimpanzee



The Skeleton, Nutrition, Sex,

and Growth
SEX NUTRITION
Good Poor
Male Continued Growth, Reduced Growth
Greater Height SHORTER than
normal height
Female Energy to Delayed onset of
Reproduction & reproductive abllity;
Supporting Fat Continued bone

Reserves growth; TALLER



