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FOREARM BOMES
UQ&W@A
. RIAD LIS

cN: Though the humerus is. not colored, the tilles and arrows (C)

{hat reflect its parlicipalion in .1he elbow joint should be cnlored with
the same color the bone n:ecelved on Plate 25. (1) Color the two

arge views, including ihe inlerosseous membrane (gray). (2) Color
the four views of the elbow joinl. (3)Color the ligaments of the region.

The presence of two hones in the forearm make possibie the
diverse movements seen at the elbow and reflected in hand
motion, The uina, the major, stabilizing forearm bone at the
elbow, narrows distally to form an inconsequential joint with
ihe radius {distal racdioulnar joint; synovial, pivot-type). The
sadius, smaller above, widens and thickens distally to form
the major joint at the wrist {radiocarpal joint; synovial, biaxial,
ellipsoid-type). At the elbow, the uina forms a hinge type syn-
ovial humerouinar joint with the trochlea of the humerus, and
Ihe radius forms a pivol-type synovial radiohumeral joint with
the capitutum of the humerus. These joints share the same
joint capsule with the proximal radioulnar joint {synovial, pivot
type) between the radial notch of the uina and the radial
head. The three joinis constitule the elbow (cubital) joint.
Rotation of the radius at the elbow (involving two of the

three joints at the elbow) rotates the forearm, wrist, and hand
without moving the ulna. Movement of the band i¢ a palm-
forward (up) position is supination: movement of the hand

to a palm-back (down) position is pronation,

Capituturn _{

Articular ©
carlilage =
{Cotted areas)

i

|
Radial
notch
]

’

Proximal
radioulnar

Uina

Inter-

membrane

S

&=

After coloring and s_'.tudying the sx.!pination/ pror_1ation and SUPINATION PRONATION
Ibow movement clhagrams. try this: ptace the hngers of your {Anterior view)
it hand on your right olecranon (bump at posterior elbow),
elbow flexed so that the palm of your right hand is up ) Distal
{supine). Now rolate (pronate) your right hand so your palm ;Szglcogs "3d.i°.”‘t"af
turns away from you, facing down. Move your right hand of radius, o !
back and forth in this manner, feeling that the olecranon Styloid
does not move during these motions. Further, stare al the Radiocarpal ¥ unate  PIOCESS
. {wrist) joint T g of ulna
styloid process of the radius at the base of the right thumb . ;
and nole that it rotates back and forth with the thumb. You Scaphoid ’>Carpuq
have just demonsirated that the radius moves around the i
ulna during pronation/supination, and that joint movement
occurs at the radiohumeral and proxirmal radioulnar joints.
'Melac_arpal"
ANTERIOR VIEW POSTERIOR VIEW
Humerus (Right arm) (Right arm)
Lateral
z epicondyle
l_’} Capitulum

8 JOINTS
RV THE
RUG TS
ELBeWs
GO@GW@G%@DC Olecranon
@@:@@@A fossa
@@@U@DB Olecrangn
HVRVERA L.
RADIGw:
WLWAEA

epicondyle

{Posterior view)

Lateral
epicondyle

N— Lateral :

(Extension) RIGHT ELBOW (Flexion)

Cota
] 4

. A Med.
Articular capsule' 1} epicondyle

A\

}'Humems'
/l’ \

Wi/
collateral
: tig.

ANTERICR VIEW
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F RIST AND HAND BENES _—
ight colors other than those used on Plates 25  which demonsirale movernents at the jeints. (2)Color the <. carpailigament D"E::I:;:;‘!gm

CN: Use two ! . ! -
. and 26 for tand J {1)Color each bone, or bone group, in bones and ligament of the carpal tunrel. You may wish to

iof vi imultaneously. Nole the hand drawings  color [ ir location in the hand to the left.
all three maiol views si by A g those bones in thei Hook of

the hamate

CORPALS @)
SEACPHOID. LURNATE: TRIQUETRYM: PISIFORMS
TRAPEZIVM: TRAPEZCID: CRPITATE: NAMATE" o

MWETACARBPALS (&) PHALANGES (J¢h.

ANTERIOR (PALMAR) YIEW
{Right hand)

POSTERIOR (DORSAL) VIEW

(Right hand}
Distal J
phalanx :
%

Middle

phalanx ' \

Base

Proximal &

phalanx o
Head
¥ \ (knuckle)

FINGER
ABDUCTION

FINGER

Interphalangeat
{IP} joint

Metacarpo-
phalangeal
(MP) joint

Intermelacarpal
(IM} joint

Carpo- o R
metacarpal ; T
{CM} joint ) d)
Inlercarpa e .C e
(1CH o . N D Styloid
Radiocarpal ', oA fy—t Process
(wrist) joint . . 1 qi 24 of uina
] (] '-:-“."
p?z:gfs ‘l.-;‘ [ Anicular disc
of radius :

The hand is a most remarkable, highly evolved, mechanical device. Mevement of

1he hand and wrist is made possible by the architecture of the joints among the

bones. The wrist joint is formed by the distal articular surtace of the radius and the e FINGER — §

distal surface of the articular disc {just distal to the ulna) with the proximal articular xgé’i\?i/ Q‘T"EF%TDN
surfaces of the scaphoid, unate, and triquetrum bones. Forces transmitied from a MEDIAL VIEW

{Pronated right hand/wrist)

fall on the hand to the wrist pass largely through the scaphoid, lunale, and radius;
thus, fractures of the scaphoid and distal radius are common.

Crossing the wrist bones between the hook of the hamate/ pisiform and the
tubercle of the trapezium/scaphoid bones, the thin, broad trangverse carpal
ligament {flexor retinacutum) creates a carpal tunnel through which pass the

long flexor tendons 1o the fingers and thumb as well as the median nerve.
Compression of the nerve there can cause numbness in the radial three fingers
(thumb, index, middle) and some weakness in the thumb (carpal tunnel syndrome).

. Using your own hand, note that the interphalangeal (IP) joints are limited 1o move-

ments of flexion/extension. The metacarpophalangeat (MP) joints permit the added
movements of finger adduction/abduction. Of the carpometacarpal (CM) joints, the
first (thumb) has exceptional movement (saddle type, synovial), when moving the
thumb toward the Iitile finger in an arcing motion, note that the thumbnail rotates L

80°, reflecting medial rotation of the first metacarpal on the frapezium. FINGER

FLEXION
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| of these bones, except Lhe carpals (F), use the same colors

: CN: For al -
ou used for them on Plates 25, 26, 27. Select a new, light color BONE.
. :’or F (1) Color the arrows poinling to places where SURFACE
these bones can be seen or palpated on the MARKINGS

surface of the bady. (2))’o'u may wi‘spto
1est your knowledge of joints by wriling
{heir names in the spaces provided
nelow. The answets are listed

in the Appendix.

GCLAVICLEA
SEAPVLR)s
O ERIUSE
WLEDr
RIAIUSH
CAORBPALSF
ROBTAGCARRPARL
POALERIE

POSTERIOR
VIEW

{Right upper limb).

BONE
SURFACE
MARKINGS

The upper limb is remarkable for its mobility.
The mechanism for this begins with the
scapula which is dynamically tethered by
muscle to the posterior thoracic wall. On
yourself, reach over your shoulder to pal-
pate the scapular spine and acromion
(recall Plate 25). Looking inlo a mirror over
your shouldet, move your shoulders up and
down, wrap your arms around yourself and
stretch them out, reach upward then down-
ward to see the scapula move.

The humerus can be palpated easily just
distal to the shoulder on down to ihe elbow.
There the medial and lateral epicondyles,
as well as the olecranon, can be felt. Can
you feel the ulnar nerve under the medial
epicondyle? Feel hard enough and it might
"speak” to you, all the way down 1o your -
tle fingert Starling with that litile finger and
working to the thumb and up, move each
joint of the upper limb that you can, identify
it, and test its range of motion.

ANTERIOR
VIEW

(Right upper limb)

BEVIEWY s
©F 7
JOINMTS* 8
9

W opE W A =
—
jairy

(See appendix for answers)
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coONAL BONE, PELYVIC CIRDLE, & PELVIS

CN: (1) Color the two views of the coxal bone with light
colors. Then color the views of the pelvic girdie. (2) Use

a new color for bones ot the pelvis (D) which includes the
sacrum and coccyx. Then color the title igaments, and
all the ligamentis a light gray color.

Auricular surface
posterior syp:fior (sacroiliac joint)
iliac spin

2\ Anterlor superior /< 77
iliac spine

/ iliac spine \

e o
Poﬁ:ieatgr:?;:mr @@m@& ;E{iiartgm

BEME-

Grealer ;

: h Ischial

sciatic notc Superior spine
tschial = S0 pubic ramus I

spine ~ Lesser

Pubic
fubercie

sciatic
Lesser notch

seiatic notch

tnferior
pubic ramus
ischial Arcuate
tuberosity Acetabulum Obturalor line
foramen
LATERAL VIEW MEDIAL VIEW
{Right bone) (Right bone}
Sacral
promontory
Sacroiliac
tiac .
crest Pelvic
. brim
Pelvic
outlet

Anterior superior ¥
iliac spine

PELYIC

Anterior interior

iliac spine
Coxal (hip)
Acetabulum ) e
Joint Neck of
. the femur
Superior I L
pubic ramus e Femur
Symphysis pubis Pubic ?
{interpubic disc) tubercle
ANTERIOR VIEW
Anterior 4th lumbar

longitudinal lig.

Anferior
sacroiliac ligs.

Sacrotuberous lig.
Sacrospinous iig.

Inguinal lig.

OF TRIE-
PELYIS,

lliofemoral lig.

Superior pubic lig. Obturator

membrang
ANTERIOR VIEW

GIRIDINES

Posterior
sacroiliac ligs.

LIBAEN TSy

Hiofemoral lig.

The coxal bone {hip bone, innominate bone, 08 coxa) consists
of three fused bones in the adult: the ilium, the ischium, and
pubis. The paired coxal bones conslitule the pelvic girdle. The
two somewhat-twisted coxal bones form a weightbearing arch
with the sacrum and the femorat (thigh) bones, accommodating
the body weight and forces imposed vertically up from the feet.
The two hip bones and the sacrurn constitute the pelvis. The
pelvic inlet (superior pelvic aperture; from sacral promontory
around the arcuate line at the pelvic brim) separates the true
(lesser) pelvis below from the false (greater) pelvis above. The
pelvic oulet (inferior pelvic aperture} is bound by the same
struclures as the perineum (see next plate).

The sacroitiac joint is a movable, partly synovial, partly fibrocar-
tilaginous joint. The articular surfaces are flat but roughened.
Note the larger posterior sacroiliac ligaments (compared 10 the
anterior ligaments): they resist downward displacement of the
sacrum. The sacrospinous and sacrotuberous ligaments secure
the apex of the sacrum 10 the pelvic girdle, resisting the effects
of weightbearing and gravity on the sacroiliac joinL Still, sacro-
iliac dysfunction is common. The iliolumbar ligaments are often
involved in postural low back pain. The symphysis pubis (pubic
symphysis, inlerpubic joint) is a partly movable, cartilaginous
joint composed of a fibrocartilaginous disc interposed between
cartilaginous articular surfaces.

Posterior supefior

iliac spine
'] Posterior inferior
iliac spine
Ischial
spine
{schial
uberosity
Subpubi
angle

POSTERIOR VIEW

liolumbar lig.

Sacrospinous lig.
Sacrotuberous lig.
POSTERIOR VIEW
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ANTERIOR VIEW
{Right limb)

aa

Coxal
bone

Greater
chamer

epicondyle

o ) Medial
Kk epicondyle
@1‘];‘&‘ !
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FRICE) & LEG BONES
I BIAN
FIBYLE.
PATELLA:

CN: De not use the color used for the iium on Plate 29.

Use fight colors and a bright color for F. (1) Color the two large
views of the lower limb, {2) Next color the femur and the six
directional arrows for the hip joini. (3}Color the exiension/flexion
views of the knee joint. (4) Color Ihe two views of the major
ligaments and the menisci of the knee joint.

LATERAL/POSTERIOR POSTERIOR VIEW
{Right hip} (Right limb)

: ﬂ?ﬂexi&m
@ Abguciion

@ Medial rolation
Laterai rotation @

The hip (coxal) joint {multiaxial, ball and socket synovial joint} is
concerned with the transmission of considerable weightbearing
forces; the head of the femur is particularfy subject to pathotogic
changes with any signiticant alteration of blood supply (avascular
necrosis). The greater trochanter is the site of attachment for sev-
eral important muscles crossing the hip joint.

Intertrochanteric,
crest

Lesser
trochanter

— dTendonfof
2 uadriceps famuoris
L LATERAL YIEW fuadriczp

D (Right knee)
BNVEE

JOOMN T |2
MEMISCUS- /.
LIGAMENT: ||
EXTENSION FLEXION
The knee {genual) joint consists of two condylar-lype, synovial
(tibiofemoral) joints between the condyles of the femur and the flat,
plateau-like articular surfaces on the condyles of the tibia. The
principai movements at these joints are flexion and extension. The
knee joint includes the saddie-type synovial {patellofemorai) joint

between the patelfa and femur. The deep surface of the patella is
cartilaginous and exhibits medial and lateral facets (note patellar

Nutrient
foramen

Pa“"}g}:{" oral surface of the femur). Premature wear of the patellar cartilage is Medial
oy . . .
X .{Lﬁ, common (chondromalacia patellae). The patella is a sesamoid condyle
oint- Al —Medial bone which develops in the lendon of the quadriceps femoris mus-  Intercondylar
Lateral TRl SPICOndY® e ag such, it resists the stress imposed on that tendon during
epicondyle v\ . knee movements.
~ofpl Anterior Head
Proximal N\ ’{)-"t Y border Neck
ubla;:ﬁr’ar : &f‘ el Patellar e
T !! f"; surface Laterat
ial i t’l e V Lateral N A Pos_ielrr(:.r condyle
tuberosily _,‘.‘g :A.a condyle i, cruciate lig Aniarior
R ; ifi IE?ula{"g A Anlerior cruciate lig.
X coltateral lig. Y~ cruciate Ji
© & 2 i] il * Laterat
' »' i Lateral g Medial meniscus
Y B meniscus meniscus V' posierior
t =; | l! F Tibial L} cruciate lig. 1 Interosseous
Interasseous  §; AN K0! Interossecus coliateral lig. Interosseous membrane
membrare | |k ,‘.‘ membrane Patollar lig membrane /
il ‘\\‘ f ANTERIOR POSTERIOR [
L \ 'l VIEW berosity ViIEW
HRAT (Deep, joint flexed {Dvep,
¥: % R ) patella removed) Joint extended)
N R

grmrrr]

¥
e

S
sk

Distal ‘n
tibiotibylar.

joint

B 2R
: ey ‘

)

The stability of the knee joint comes irom ligaments and the mus-
cles crossing the joint. The collateral ligaments resist sideward
displacement and rotation. The cruciate (crossing} ligaments resist
hyperextension (anterior cruciate) and hyperilexion {posterior cruci-
ate) of the joint. The C-shaped menisci (the medial Jarger than the
lateral} deepen the articulaling surfaces of the tibial condyles. Often
torn by misuse of the knee joints (rotation and adduction/ abduction
with weightbearing), the menisci can often be repaired by arthroscopy.

Medial
malleolus _
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13 @w [BG)@ @; Eﬁ, @@@ CN: Use different colors irom those

A TABSALSS (Tr METATARSEHLS )  Lhmrmiimetm

@ s g%%%%%ﬂg% PHRLANGES (08)s o ot oo et o o
@@ O c b @O @m@@ the plate. Follow that procedure with
@@ @@0 E@@m @ ( @)E @ "L—fg* each of the other bones. (2)Color gray

all of the ligaments.
RSAL (TOP) VIEW ;
Do {Right foot) y
R

PLANTAR (BOTTOM) YIEW

(Right foct)
F*\‘!‘"
Distal
phalanx Head
Base
Middle
phalanx
*Sesamoid
Proximal bones
phalanx
INVERSION  EVERSION
T
Transverse
oy S A 4 Tuberosity tarsal joint’
1 ’
heas XY A N T
Meck g 5 { Sustentaculum
Subtalar tali
Facel : joint POSTERIOR
WORSIFLEXION for tibia | W PLANTARFLEXION
Facel
for fibula

Mediat
malleclus
Fibula . Delioid
H PN
lnlaro.".;eous Tibia lig. % 5o i Calcaneal
membrane A Post & Ant. inferior ] ! y ) (1ch‘ijlies)
tibiofibular lig. Sustentaculum é‘ﬂv Q | e
fali PosL

Calcaneat ) ,","="'.',"ﬂn,\\ e, ot s /[
{Achilles) ¢ PIEHISN
tendon {(Mq{v
Long plantar Tig. G G = R y
(Acch:lf:]ntee:\ldon Tersal sinus * Sesamoid bone Susietl:g'culum S:!.jlgil::ar
The foot is a mobile, weightbearing structure. The ankle joint (hinge-type figamentous support. The relatively high frequency of inversion sprains (learing
synovial joint) between tibia, fibula, and the tafus forms a morlise, permitting  the lateral ligaments) over eversion sprains seems to reflect this fact
only flexion (plantar flexion) and extension (dorsiflexion) here. With exces- The bony architecture of the fool includes a number of arches that are
sive rotation of this joint, characleristic fractures and lorn ligarmnents occur. reinforced and maintained by ligaments and influenced by muscles. The
The foot can adjust 1o walking/running on titted surfaces by virtue of the medial fongitudinal arch transmits the force of body weight to the ground
sublalar {talocaicaneal) and transverse larsal (talocalcaneonavicular and when standing and to the great toe in locomotion, creating a giant lever that

calcaneocubeid) joints. Here inversion and eversion movements occur. The  gives spring to the gait. Both longitudinal arches function in absorbing shock
ankle has strong medial ligarnentous (deltoid ligaments) and weaker lateral loads and balancing the body.

E <

LATERAL TRANSVERSE MERDIAEL
LONGITUBRIWAL ARBECH + BORBCHx« LENBITURIMNAL ARCH
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000, SEELETAL SYSTERY/ LOWER LB
BONES I REVIEW

CN: Use the same colors for these banes
mai you uset for them on Plates 29-31.
|n the case of the coxal bone (A), use the
tor given to the ilium on Plate 29; for
::hoe tarsal bonhes (F), use any one of the
1arsal cOIOTS. {1)Cotor the bor!es of the
|pwer Jimb, their surface markmgs: and
the corresponding bones on the hind
jimb of the dog. (2)Color the names and
pones of the upper limb and the 1or.ellmb
of the dog. The clavicle ot the dog is not
shown in this view.

Shoulder
joint

joint

Tiviofemoral
joint

Proximal
tibiofibular joint .

UCPRER LIBS:
CLAVICLE:
SCARIIAY
COVROERVS
; @@@@b o
Qcanivs:
T CARRAL-
- OBTAGCARRPAL
PMAEALARS

Distal
tibiofibular joint

Patetlofernoral

LOWER LOMES «
G@I3RR A

SENNUIRY,
PRUTELLA:.

TOEB0A-

FIBULE:
TRRSALF
MBTRTARRSE L
CHRL BRI

Ankle joint
Interlarsal joirt
Tarsometatarsal joint

BONE
SURFACE
MARKINGS

The structure of a part refiects an adaptation for function.
The truth of this statement is borne out in comparing the
bones of the upper and lower limbs in 2 biped (human) with
those of a quadruped. The pectoral girdle provides a basis
for mobility; the more sturdy pelvic girdie provides siability in
both Jocomotion and weight bearing. The limb bones of the
lower limb are large and solid, consistent with weight-bear-
ing; the related joints are structurally secure, excepl the
knee, which gives up stability for flexibility. in the upper limb,
{he bones are lighter, and the joints are more flexible and
capable of greater ranges of motion (compare shoulder with
hip, etbow with knee, wrisl with ankle). Although forearm and
leg each have two bones, there is little functional correlation
between those pairs of bones. The foot is clearly adapted for
locomotion and weight bearing, the hand (especially the
thumb) for mobility and dexterity.

The quadruped (in this case, the domestic dog) uses both
forelimbs and hindlimbs for supporting body weight and
locomotion. The girdle (coxal/scapular) bones are adapted
for locomotion, and are not as differentialed structurally or
functionally as they are in humans. The canine scapula has
much less scapulothoracic motion than the human scapuia;
the canine coxal bones do not carry a disproportionate
weighl, as does the human pelvic girdie. The animal bears
weight on the heads of the metacarpals and metatarsals, a
condition that is particularly suitable for acceieration.

QUADRUPED
(Dog)

Most mammals walk
on their “fingers™ and “toes.”




o ARTICULAR SYSTEM 3
CLASSIFIGATION OF JOINTS

CN: Use alight btue for D, and dark color for F, and gray for H. (1)0o not
color the bones in the upper half of the plate. (2) Below, color the arrows
pointing to the location of the joints as welt as the joint representations.

d Bones are connecled at joinis (arl_iguialions), and all bone movements occur at

joints. Joints are s:t_ructura.lly classified as fibrous, cartilaginous, or synovial. They are
junctionaly class_lhed as immovable, partly movable, or freely movable. The most
secyre joints are lmmc_wgble; the most vulnerable are freely movable. The archilec-
ture of freely movable joints determines their directions and ranges of motion.

FIBROUS IOV

IRDROVABLE. /PARTLY RIOVABLEx
Fibrous joints, where bone is connected to bone by fibrous tissue, are immovable or
partly movabie. Sutures are immaovabie fibrous joints; so are 1eeth and their sockets.
Syndesmases, here represenied by the interosseous ligament of the forearm, are
partly movable fibrous joints.

GARTIGAGINEUS JOIIT «
(RDRACVRBLE:/ PARBTLY ICVABLS.

Cartiaginous joints, where bone is connecled io bone by carlilaginous or fibrocar-
tilaginous tissues, are immovable or partly movable. The epiphyseal growth plates
are jmmovable cartilaginous joints, replaced by bone at skefetal maturity. The inter-
vertebral discs are partly movable fibrocartilaginous joints.

SYWOVIAL JOINT EREELY MEVABLE), %
6 L

(CULATING BONES:
ARTICULAR CARTILAGE
SYREVIAL MEMBERANSESe
SYRHOVIAL GAVITY (FLVID)=
JOINT CRARPSULE s

PURSE CAPSULE
COLLATERAL LIGARMEN THx

Synovial joints are all reely movable within in the limitations of the bony architecture.
Articular bones are capped wilh articular cartilage al the joint interface. The joint
cavity is lined internally with vascular synovial mernbrane (except over the articular
cartilage) and secretes a nulrient, lubricating synovial #fuid. The fibrous, sensitive
Jjoint capsute is reinforced by ligaments. A cushion of synovial membrane reinforced
by dense irregular connective tissue can be found interposed beiween bone and a
moving structure (tendon, muscle). Such a device (bursa) facilitates friction-free
movement.

Syndesmaosis

Ry IS
=

Epiphyseal
plate

!

TYPES CF SYMOVIAL JEITSSx
BALL & 1
pﬂ
P
14

7

The ball and socket joint is best seen at the hip
and shoulder joints. Movernents in all directions
are permitled.

ELLICSEIB:
o 5'}'[; ;

The ellipsoid (condyloid, condylar) join is a reduced

ball and sockel contiguration in which significant rotation
is iargely excluded, e.g., the bicondylar knee and
lemporomandibular joints, and radiocarpal {wris)) joinis.

A hinge joint permits movement in only one plane:
flexion/extension. it can be seen at the ankie,
interphalangeal, and slbow {humerpulrar} joints.

POVET
&@é@

A ring of bone (Gt vertebra) rotating aboul an axle
of bone {odontoid process of C2 vertebra) is a pivol
joint {atlantoaxial joint). Aiso the rounded humerai
capitulum and the radial head (radiohumerai joint).

The saddie {sellar) joint has two concave surfaces
articulating with one another. The carpomelacarpal
joint of the thumb is the best example of this joint
which permits all movements but rolation.

& n ) GRIBIDG

o7l N
e

A gliding joint consists of generally tlat surfaces
gliding across one another during movement, such
as the facet joints of the veriebrae, acromioclavicu-
lar, and intercarpal/intertarsal joints.
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FERS OF MOVEMENTS

¢ the arrows pointing 10 the joints demonstrating the
ovements of body. Nole that inversion (K) and eversion (L)
nes of the foot, not at the ankle.

CN: Colo
various m
occur among bo

ERTEDSION,
PHERSIFLERI@MMs
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ADBYSTIOW:
AEBUETICNF
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BOTAT OG-
SWRIMATIOR:

BROINVAGLOY
M VE RSO«
EVERSICWL

Movements of bones occur al joints. Terms of movement are
therefore applicable to joints, not bones (flexion of the humerus
is 1o break it). Ranges of motion are limited by the bony archi-
tecture of a joint, related ligaments, and the muscles crossing
that joint. It is from the analomical position that specific direc-
fions of movement can be clearly delineated and ranges of
motion measured.

Extension of a joint is 10 generally straighten it. In the ana-
tomical position, most joints are in relaxed extension (neutral). In
relation to the: anatomical position, movemnents of extension are
directed in the sagitial plane. Extreme, even abnormai extension
is called hyperextension. At the ankle and wrist joints, extension
is termed dorsiflexion. )

Flexion of a joinl is 1o bend it or decrease ihe angle between
the bones of the joint. Movements of flexion are directed in the
sagitial plane. At the ankle joint, fiexion is also calied plantar
fliexion.

Adduction of a joint moves a bone toward the midline of the
body (or in the case of the fingers or toes, toward the midline of
the hand or foot). in relation to the anatomical position, move-
ments of adduction are directed medially in the coronal plane.

Abduction of a joint moves a bone away from the midline of
the body {or hand or foot). Movements of abduction are directed
laterally in the coronal plane.

Circumduction is a circular movement permitied at ball and
socket, condylar, and saddle joints. It consists of the movernents
of flexion, abduction, extension, and adduction performed in
sequence.

Rotation of a joint is 1o turn the moving bone about its axis.
Rotation toward the body is internal or medial rotation; rotation
away from the body is exiernal or lateral rotation.

Supination is an external rotation of the radiohumeral joint.

In the foot, it is the combined movements of inversion, adduction
around a vertical axis, and plantar flexion.

Pronation is an internal rotalion of the radiohumeral joint.

In the foot, it is the combined movements of eversion, abduction
around a vertica! axis, and dorsiflexion. The joints involved in
both supination and pronation are the tarsal and ankle joints.

Inversion tums the sole of the fool inward so thal the medial
border of the foal is elevated.

Eversion turns the sole of the foot culward so that its lateral
border is elevaled. Both inversion and eversion occur at subtalar
(talocalcaneal) and iransverse tarsal joints.

See 33
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