Bones of the Upper and Lower limb

Musculoskeletal block- Anatomy-lecture 1
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Objectives

Color guide:
important in Red
v/ Classify the bones of the three regions of the lower Doctor note in Green
limb (thigh, leg and foot) Extra information in Grey

v/ Memorize the main features of the
— Bones of the thigh (femur & patella)
— Bones of the leg (tibia & Fibula)

— Bones of the foot (tarsals, metatarsals and
phalanges)

v Recognize the side of the bone.

Note: this lecture is based on female slides since Prof abuel makarem said only things that are mentioned in the female slides will come in the exam
Note: All bones picture which are described in this lecture are bones on the right side of the body



Before start :please make yourself familiar with these terms to better understand the lecture

Terms
Ridge

Notch

Tubercles

Fossa

Tuberosity

Processes

Groove

Interosseous border
Spine

Articulation

Meaning

The long and narrow upper edge, angle, or crest
of something

An indentation, (incision) on an edge or surface

A nodule or a small rounded projection on the
bone

A hollow place (The Notch is not complete but the
fossa is complete and both of them act as the lock
(of the joint

A large prominence on a bone usually serving for
the attachment of muscles or ligaments (is a
(bigger projection than the Tubercle

A V-shaped indentation (act as the key of the
(joint

A channel, a long narrow depression sure

Between bones (the place where the two parallel
bones attach together by the interosseous
(membrane

Thick projecting ridge of bone

Meeting of two bones to make the joints

Example

The supracondylar ridges (in the distal part of
(the humerus

The trochlear notch (in the proximal part of the
(ulna

(Dorsal tubercle (in the distal part of the radius

Subscapular fossa (in the concave part of the
(scapula

Deltoid tuberosity (in the humorous) and it
connects the deltoid muscle

(Coracoid process (in the scapula

Spiral (Radial) groove (in the posterior aspect of
(the humerus

Lateral interosseous sharp end of the ulna

Spine of the scapula

The articulation between the glenoid cavity and
humerus




The Upper Limbs:

Cla\' ‘C e
Scapula

Acromion

The Bones of the are:
Glenoud cavity ] - A S .
Scapula 3 > Pectoral Girdle: and
Hurmerus """ - / Arm :
Forearm : &
Wrist : bones

Hand: &

‘,.,- "‘_‘ } Carpals
A Metacarpals
‘ ‘ ]— Phalanges S




Pectoral Girdle;

e Formed of Two Bones:1- Clavicle (anteriorly) and 2-Scapula (posteriorly).
e I[tisverylight and allows the upper limb to have exceptionally free movement.

1- Clavicle:itisa doubly curved long bone with no medullary (bone marrow)
cavity, lying horizontally across the root of the neck. It is subcutaneous (under the
skin) throughout its length.

ithas:

Two Ends

Body (shaft)

Two Surfaces

Medial(sternal): enlarged
and triangular
Lateral(Acromial):
flattened

note: The sternal end is attached to the sternum
The acromial end is attached to the acromion
part of scapula

forward

is convex (—-2=«)

It's lateral 4 is concave (=)

forward

Superior surface which is smooth
because it lies just deep to the skin

Inferior surface which is rough
because strong ligaments bind to
1strib

K ¢

lateral 4

Superior surface (smooth)

Inferior surface (rough)

Nerves to upper limb
Axillary inlet
Superior margin of scapula

5 Medial margin of
\ coracoid process

Humerus

Anterior Shaft

Sternal end
Acromial end

[ —
Sternal facet

(articular
surface)

Superior surface

Conoid tubercle

F

£ - /\_A

Impression for
costoclavicular
ligament

Posterior

\ Trapezoid / v

Subclavian line
groove

Anterior ”
Acromial facet

(articular surface)
Inferior surface



Pectoral Girdle;

z- Scapula (Shoulder blade): Itisa triangular Flat bone ,Extends between the ij_ i = ”"

78 ribs.
Ithas:

Three Processes: Three Borders: Three Angles: Two Surfaces:
1-Spine 1-Superior 1-Superior 1-Convex Posterior,

2- Acromion 2-Medial (Vertebral) | 2-Lateral (forms the Glenoid | Smaller Supraspinous Fossa
3- Coracoid 3-Lateral (Axillary) cavity) (above the spine) and the

3-Inferior. larger Infraspinous Fossa
(below the spine).

2- Concave Anterior (Costal)

it forms the large Subscapular Fossa




Humerus: typical Long bone it has:

ProximalEnd | Shaft (Body) Distal end

e Head Neck Has two prominent Anteriorly Posteriorly

° features:

e Lesser Tubercles 1 zf;mid . Trochlea: (medial) for | e Olecranon fossa:

erosity . . .

e Intertubercular 2. Spiral (Radial) articulation with the above the
Groove. groove ulna trochlea.

. Capitulum: (lateral) e Medial epicondyle
formed by a for articulation with {can l::alfel.t) dul
groove separating Note: The radial the radius. ¢ lLateral epicondyle

nerve passe along
the head from the the the radial groove Coronoid fossa: above
tubercles. the trochlea.

e Surgical Neck:a

narrow part distal
to the tubercles.

Radial fossa: above the
capitulum.

ll
i
]
§
/]
/ |
4 A
y A

Anatomical neck Humeral head Anatomical neck

Greater

tuberosity Greater
tuberosity "GO @Y tuberosity

Inter-

tubercular

Surgical neck
groove

L Coronoid Olecranon ;
\fossa fossafit ¥

Medial
epicondyle :

Lateral

epicondyle Lateral

epicondyle

Humeral graove

capitulum
Anterior aspect

Humeral trochlea

Posterior aspect

IMPORTANT: Don't mix up between
the coracoid in the scapula and the
coronoid in the humerus




Ulna: itis stabilizing bone of the forearm also it longest bone in forearm

Proximal End Shaft (Body) Distal end
1. Olecranon Process Thick & cylindrical superiorly but Small rounded
2. Coronoid Process ?iLniniSheS in diameter inferiorly 1 : lies distally
t has .
3.Tuberosity of Ulna at the wrist. .
4 Y Three Surfaces 9
5.Radial Notch ‘ , Medial & Posterior). Medial.

Sharp Lateral Interosseous border.

<

Helpful Note The ulna is a medial bone it has a medial surface and a medial styloid process

Trochlear
notch

Coronoid
procaess

Hadial notch

Anterior | =

Anterior view

Tuberosity of ulna

Anterior surface

Anterior border
surface
’ Interosseocus (rounded)
border = —/—|

| i A |-——Medial
J surface

' —
Posterior border

Interosseous (sharp)
DOUIEY, Postenor surface

e Antenor border

Roughening
for attachment
of pronator quadratus

~ Ubnar styloid process
Attachment of Q Distal view
articular disc :




Radius: it shortest and lateral bone of forearm

Proximal End Shaft (Body) Distal end
1.Head: small & circular, Has a lateral e Itisrectangular
it's upper surface is convexity Ulnar Notch : a medial concavity
concave for articulation It gradually to accommodate the head of the
with the capitulum. enlarges as it ulna.
2.Neck passes distally.

2. Radial Styloid process:
3Radial (bicipital) extends from the lateral aspect.
tuberosity: medially
directed and separates 3 projects
the proximal end from dorsally
the body.

Radial styloid —

Head

Neck Antenor view

Radial tuberosity

Oblique fine
Anterior border

Roughening

for attachmeaent
of pronator teras
Antenor surface

Lateral i
surface \ |~ Interossecus
) N

-1 border
\l';/\

I~ Posterior
surface
Posternor border

Anterior border
Interosseous border

Posterior view

Dorsal tubercle

process

Distal wiew

Facet for articulation
with lunate bone

Facet for articulation
with scaphoid bone




Bones of the Wrist and Hand ;

1. Carpal bones :Composed of Eight short bones
e Proximal row (from lateral to medial): Scaphoid,
Lunate, Triquetral & bones.

e Distal row (from lateral to medial):Trapezium,
Trapezoid, Capitate & Hamate.

She Looks Too , Iry To Catch Her

2. Metacarpal bones: Five Metacarpal bones, each has a
Base, Shaft, and a Head.

3. Phalanges: Fourteen Each digit has Three Phalanges
Except the Thumb which has only Two

Don'’t forget we start from thumb always.

Phalanges —
(fingers)

Metacarpals
(palm)

Carpals
(wrist)

Hamate

Pisiform

Triquetral = e

/’Wi

- Scaphoid

D Lunate

|:| Triquetrum
|:| Pisiform
|:| Trapezium
- Trapezoid
[] capitate

- Hamate

L 5 Distal

7

Middle

/Proximal

' 2= '/Trapezoid
4 P Trapezium

Scaphoid
Capitate

Ulna Radius



The Lower Limbs:

Pelvic bone

Hip joint

Knee
joint

Lateral ——— Medial malleolus

malleolus = Ankle joint

Source: Morton DA, Foreman KB, Albertine KH: The Big Picture:
Gross Anatomy: www.accessmedicine.com
Copyright @ The McGraw-Hill Companies, Inc. All rights reserved.

Lateral and medial condyles
Intercondylar
eminence

- —

Tibial tuberosity

Anterior border
Interosseous —————|_|

border
Interosseous
border

Interosseous
membrane

Lateral Medial malleolus
malleolus -

Fibular notch

Calcaneus

Talus
Tarsal bones

Cuboid
Navicular

Metacarpals

Phalanges

The Bones of are:

e Pelvic Girdle: bone &
e Thigh: &

e Leg: &

e AnKkle: bones

e Foot: &



Femur: Articulates above with acetabulum of hip bone to form the hip joint. ,Articulates below with tibia and patella to form the knee joint.

Consists of:
Upper End Shaft (Body) Lower end
° :It articulates with 3 surfaces 3 borders e Haslateraland Right Femur
acetabulum of hip bone to form hip condyles, separated Anterior view Posterior view
. Anterior Two rounded anteriorly by articular Head
joint. Medial medial and and Fovea capitis
e Neck:It connects head to the shaft. lateral posteriorly by Greatar rocharter 7 Greater trochanter
& lesser trochanters intercondylar notch or
e Anteriorly, connecting the 2 One thick fossa. Neck
trochanters, the inter-trochanteric posterior ® The2condylestakepart | Intertrochanteric
line, where the iliofemoral border or ridge in the knee joint. ne
] . S called linea e Above the condyles are Lesser trochant Lesser trochanter
ligament(ligament of the hip joint which . esser rocnanter Pectineal li
- . aspera the medial & lateral ectineai fine
extends from the ilium to the femur in front of . epicondules Gluteal wberos"y
thejoint). is attached. (1?25;:3:: P gles.
i
e Posteriorly, the inter-trochanteric ? emale’s
crest, on which is the quadrate doctor)
tubercle (Quadratus femoris Body of femur ————
muscle).
» “ I
Anteriorly Posteriorly e I Medial epicondyle
Medial epicondyle Lateral epicondy/le
PHBRRS Intercondylar fossa
i) Lateral condyle
Patellar groove Medial condyle
A




Patella:

It's the largest sesamoid bone. It lies inside the
Quadriceps tendon in front of the knee joint

It's anterior surface is rough and subcutaneous
It's
the femur to form the knee joint

It's apex lies inferiorly and is connected to the
tuberosity of the tibia by

It's upper, lateral, and medial margins gives
attachments to quadriceps femoris muscle

Base of patella* (Extra note)

posterior

Anterior

articulates with the condyles of

X medicalgraphics.de

Patella

quadriceps femoris

capsule of knee joint

iliotibial tract

lateral condyle
lateral collateral ligament

head of fibula

biceps femoris
lextensor digitorum longus

anterior border

anterior surface

interosseous border

peroneus longus

extensor hallucis longus

lateral surface

peroneus tertius

peroneus brevis

lateral malleolus

lateral ligament

&
20

4

oo A4
\_/’ s 4
. A ‘~:-,.|
N OF medial collateral ligament

{2

A \ Gt ligamentum patellae

tuberosily of tibia

intercondylar eminence

semimembranosus

7 sartorius

{

— anterior border
‘ — medial surface

— interossecus border

gracilis
semitendinosus

I_- tibialis anterior

quadriceps femoris

ligamentum patellae




Bones of leg (Tibia and Fib“la): Each of them has upper end, shaft, and lower end.

1- Tibia it is the medial bone of leg.

Upper End Shaft (Body) Lower end
Medial condyle: is larger and articulate | Tibial ) Ithas3 It has 3 borders Articulates: with talus
with medial condyle of femur. It has a tuberosity: surfaces jfc(:irnftormatlon of ankle
groove on its posterior surface for Its upper . Anterior border: | Medial malleolus:
semlmembranostls muscles. smooth part subcutaneous. | sharp and Its medial surface is

:is smaller and gives subcutaneous. subcutaneous.
articulates with lateral condyle of attachment to Its lateral surface
femur. ligamentum Medial border. articulate with talus.
. . patellae. Posterior has
It h.as fac.et on ,lts lateral 51.de for Its lower rough | obliqueline, Lateral border Fibular notch: lies on
artlc.ulatlo.n .w1t.h head.o.f fibula to form art is soleal line for | interosseous its lateral surface of
proximal tibio-fibular joint. subcutaneous. | attachment of | border. lower end to form
: isrough and has soleus muscle distal tibiofibular

intercondylar eminence. joint

Posterior

4 7 Medial

D

Anterior =  Lateral

Intercondylar —,
EMinence i

Lateral —

sz —Medial

condyle condyle
Head - - Tibial
ol luberosity
Proximal—/ .
tibicfibular
joint
- 7,—‘-Inteross<-3-0u3
2 pr membrane
Wl
!‘ il Anterior
! ‘ border
Fibula — .
R
1 J[
_ T% .
]

Distal —= .
tibiofibular N §1

joint ' i
| & f\. ", Med:al

Lateral
mzllzclus




2- Fibula@: 1t is the lateral bone of leg.

e Itistheslender lateral bone of the leg
e It takes no part in articulation of knee joint

Upper End Shaft Lower end

° 4 borders: it's Lateral malleolus:
articulate medial It's subcutaneous, it's
s with interosseous medial surface is smooth for
lateral border gives articulation with talus to
condyle of attachment to form ankle joints
tibia interosseous

e Neck membrane Malleolus Groove*

e Styloid 4 surfaces:
process Extra note

Intercondylar
tubercles of
intercondylar

Lateral tibial
plateau

eminence

RS Lateral condyle
Medial tibial »
plateau an /55 Apex of head

Head of fibula
(contacting fibular
articular facet of tibia)

Medial condyle

Posterior .
intercondylar // Medial crost
area _/ *'
Soleal line | \7 Interosseous
i \ membrane
Nutrient foramen —i \\
AR Interosseous
border
Medial border AR
Posterior surface \
Shaft of
tibia

Posterior border

Groove for tibialis

posterior tendon Fibular notch of

tibia, occupied

by fibula
Medial

malleolus Lateral

malleolus

Posterior view (right side)

Fibula
Upper end:

x fibular head
» neck of fibula

Shaft:

» interosseous horder

Lower end:
x [ateral malleolus




Bones of the Ankle and Foot:

e 7 Tarsal Bones:
1. Calcaneum
2.
3. Navicular
4, Cuboid
5. Medial cuneiform
6. Intermediate cuneiform
7. Lateral cuneiform
Cute Need MIL C
Calcaneum l l l l l l
Navicular Medial, Inte:;eg?figrt;und lateral  Cuboid
e Only articulates with the tibia & fibula at ankle joint

e Calcaneum is the largest bone of the foot, it forms the heel

e 5 Metatarsal Bones
They are numbered from medial (big toe) to lateral.
1st metatarsal bone is large and lies medially.

Each metatarsal bone has a base (proximal), a shaft, and a head (distal).

e 14Phalanges:
2 phalanges for the big toe (proximal & distal)
3 phalanges for each of the lateral 4 toes (proximal, middle, and distal).

- Calcaneus

EI Talus

- Navicular
Cuboid
- Cuneiforms

Fibula

~ —Talus

o Navicular
> __—Cuneiforms

7 Matarsols

Calcaneus S \\ Phalanges

Tarsal- N
metatarsal ~ N \ -
Joints ’ ~
Metatarsal-
phalangeal CMMG 2001
Joints



MCQs

Question 1: The medial bone of the leg is:

A.Femur

B. Humerus

C. Tibia

D. Fibula

Question 2: The cuboid bone of the foot is considered:

A Metatarsal and is located on the medial side of the foot
B.Tarsal and is located on the medial side of the foot

C. Metatarsal and is located on the lateral side of the foot
D. Tarsal and is located on the lateral side of the foot
Question 3: The lower end of the...... articulates with the talus to formation
of ankle joint

A.Tibia

B. Femur

C. fibula

D.Both A,C

Question 4: A thick border found posteriorly in the femur:
A. Axillary border

B. Medial border

C. Linea aspera

D.medial styloid

Question 5: Which surface of the medial malleolus of the tibia articulates with the

talus:

A. Anterior surface
B. Posterior surface
C. Lateral surface

D.Medial surface

Question 6: Apex of the patella lies inferiorly and is connected to:

A.tibia.

B.Fibula

C.Condyles of the femur
D.Tuberosity of tibia

SAQ

1-Spine
2- Acromion

3- Coracoid

Proximal tibiofibular joint.

Answers: Q1.C- Q2.D -Q3.D -Q4.C Q5.C-Q6.D
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Good luck


https://twitter.com/Anatomy438
https://www.sarahah.com/messages/user/2bda1359-b366-4952-9ee4-9f797a9b65f3

