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Preface

Using This Manual
pend a little time with this section,
"Using This Manual", before you
start to learn the bones of the horse.

It will help you find what you're
looking for in the manual quickly

and easily, as well as helping you find that
same thing on the horse.

Organization of this manual

The organization of this manual is
visually represented in the Table of Contents.

This manual is organized in two parts,
Part A and Part B, plus an Introduction in
Chapter I.

The Introduction contains basic ana

tomical terminology that you'll need to know
to understand the figures and find your way
around the skeleton of the horse.

Part A, The Axial Skeleton, is com
posed of chapters II-V, which cover the skull,
the vertebral column, the ribs and sternum,
and the pelvis.

Part B, The Appendicular Skeleton,
consists of two chapters, VI and VII, which
contain material on the thoracic limb and the

pelvic limb.

Understanding the labeling system:
Reference Numbers

The labeling system used in all the fig
ures in this manual is designed to help you
find the skeletal features that you're studying.

Roman numerals always refer you to a
chapter. For example, anytime you encounter
the roman numeral II, it refers you to Chapter
II, The Skull.

-
-
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Regular numerals are assigned to indi
vidual bones within a chapter. For example,
the number II.6 always (and only) indicates
the frontal bone, a bone of the skull. And

separate features of each individual bone are
assigned a lower case letter. So, II.6.a is the
reference number given to the supraorbital
foramen, a small hole in the frontal bone of the
skull. Anytime you encounter this particular
reference number, it can be only one thing: the
supraorbital foramen. And so on, for every
osteological feature of the horse.

However, you need not worry about
memorizing all those reference numbers; each
osteological feature is also named where-ever
it appears in the text or figures. The reference
numbers are included to help you get around
between the figures and text and to help you
quickly index the structure of interest.

Figure Numbers

Don't confuse the figure numbers with
the reference numbers. The figures are sim

ply labeled sequentially as they appear in the
chapters; Figure II.1 is the first illustration in
the Chapter II, The Skull, and Figure II.5 is
fifth illustration of the skull. The figure
numbers are always presented following the
word "Figure" or the abbreviation "fig". So,
the reference number II.6.a can appear in both
Figure II.1 and Figure II.4.

The Index

All of the anatomical and osteological
features that are mentioned in the text or

depicted in the figures are indexed alphabeti
cally, first by page number (p. or pp.), then by
figure number (fig.), and then by reference
number (ref). For example, the entry in the
index for the supraorbital foramen appears as
follows (under foramen):

foramen

supraorbital f, pp. 14,17; fig. II.1,II.4;
ref. II.6.a. '
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Chapter I. Introduction

Figure I.1. CoMMON
DesRCIPTTVE ANATOMICAL

TeRMINOLOGY OF POSITION

is illustrated on this

and the facing page.
The lateral aspect or
side view is shown in

(a). The anterior

aspect is a view look
ing at the front of the
animal (b) and the

posterior aspect is a
view looking at the
animal from behind

(c). In (d), the ventral
aspect is a view look
ing at the underside
from below, and the
view from above

looking down at the
back is the dorsal

aspect (e). The medial
aspect is not depicted.
See text. a. Lateral aspect
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c. Posterior aspect d. Ventral aspect
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Figure I.2. ANATOMICAL PLANEs of REFERENCE are illustrated on this page. The median sagit
tal plane (above left) is a mid-line vertical plane extending in an anterior-posterior orien
tation. A parasagittal plane is any plane parallel to and to either side of the median sag
ittal plane. A cross-sectional plane through the thorax is shown above center, and a
horizontal plane is shown at right above.
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Figure I.3. ANATOMICAL RELATIONSHIPS AND TERMINOLOGY are demon
strated on this page. Medial and lateral (M and L, left) describe positio
relative to the median sagittal plane; medial is toward the plane and
away from it. Anterior (A, center) is toward the nose while posterior (P) isvtoward the
tail. Dorsal (D, right) is toward the animal's back; ventral (V) is toward the ground. All
descriptions refer to an animal standing in the anatomical position, as shown.

º
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Figure I.4. The Structure of Bone

The properties and structure of bone

The functions of the skeleton as a

whole and of its separate components include
providing mechanical support for the entire
animal. Simply put, without a hard, bony
skeleton, any large land animal like a horse
would simply collapse of its own weight. The
structure of bone must be able to provide this
mechanical support without unnecessary ad
ditional weight.

Skeletal components also provide an
chor points for the attachments of muscles
(via tendons). Bones must be able to with

stand the pull of muscles attached to them.
The qualities of strength and lightness be
come readily apparent with one look at the
size of the muscles of a Thoroughbred and the
fineness of its bones.

At the joints, where bones pivot
around an axis or axes, the skeleton must be

rigid enough to perform the motion yet elas
tic enough to withstand the shocks of move
ment. The attachment of bone to bone at the

joints by ligaments adds additional stresses.
Bones also provide mechanical pro

tection to other organs. The brain is encased
within the bony boxof the skull, and the heart
and lungs are protected by the rib cage.

Bone as a tissue is able to meet all of
these stresses because of its structure. Bone is

a composite material, being made of two
components, one organic and the other inor
ganic. The organic component, a complex
network of collagen fibers, provides elasticity
and resistance to elongation. The inorganic
component, a mineral matrix called hydrox
yapatite, is hard and rigid and resists com
pression. The resulting composite provides
greater rigiity than the elastic fibers by them
selves, and is less brittle than the mineral.
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Bone maybe either compactorspongy.
Compact or dense bone has narrow spaces or
channels. Compact bone is generally found in
the cortex, or outer region of a bone. Spongy
or cancellous bone, found in the center of a
bone, is more highly vascularized than com
pact bone and has relatively large marrow
spaces. See figure I.5.

Like wood, bones have "grain" that
resists forces in different planes. The grain of
bone is determined by the osteons, which are
composed of lamellae oriented in concentric
circles around a central canal. The orientation

of the elastic fibers, the canals and the osteons
determines the strengths and resistances in
various planes.

Bone is a living tissue. The living bone
cells, osteocytes, are found in lacunae, small
pits within the lamellae. Bone is not static, but
dynamically responds to the stresses applied
to it, and changes its structure to accomodate
those stresses. The minerals contained within

bone are in a state of flux, and function as a
pool in response to a number of factors, in
cluding nutrition, exercise, growth, repro
duction, and injury.

The classes of bones

The various bones of the horse skele

ton are shaped differently because they are
called upon to perform different functions.
The stresses applied to a horse's cannonbones
are different from those applied to its carpal
bones. Bone are described and grouped on
the basis of their appearance into the follow
ing catergories:

a. flat bones;

b. long bones;
c. short bones;
d. sesamoid bones;

and e. irregular bones.
Each of these categories is described below.
See also figure I.5 above.



Chapter I. Introduction

Figure I.6. A wood joist (top) is strongest
when loaded vertically. When loaded verti
cally downward, a steel I-beam (bottom) is
compressed on the top and tensed on the
bottom.

Flat bones

Flat bones, like steel girders or wood
joists, resist bending in one plane. When flat
bones are subjected to a loadinone plane, they
must be able to withstand both tensile and

compressive forces. While this could be ac
complished by a cylindrical structure like a
pipe, material is conserved by the use of an
I-beam or joist where the load on the bone is
normally restricted to one, often vertical,
plane.

Shown here is a scapula and mandible;
other examples of flatbones include the bones
of the pelvis.

Figure I.7. The flat mandible (top) and scap
ula (bottom) are strong and rigid when sub
jected to vertical forces, but are much weaker
when subjected to forces in other planes.
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Figure I.8. The typical long bone is a hollow
shaft (diaphysis) with enlarged ends (meta
physes and epiphyses). The parts are indis
tinct in a mature aimal. Shown above is a left
humerus from the front.

Proximal

epiphysis

Proximal
hvsi
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Distal
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Distal

epiphysis
Second

phalanx

Third

phalanx

Figure I.9. The physes are still visible in the
phalangeal bones of a foal. The distal epiphy
sis of P1 fuses before birth, while the proximal
end fuses when the foal is about one year old.

|º

Form follows function; that is, the
shape and structure of natural systems is de
termined by the tasks that they will be called
upon to perform. Rarely is the converse true.
The long bones of active animals like the horse
are called upon to resist many and complex
strong forces. Rotational, sheering, compres
sive, and tensile stresses may often be applied
simultaneously to the long bones, as they
function both as columns of support and lev
ers for motion.

So, the long bones of running mam
mals like the horse have developed strong,
hollow, roughly cylindrical shafts or diaphy
ses (singular-diaphysis) capable of with
standing these complex forces.

The enlarged ends or epiphyses
(singular—epiphysis) of the long bones are not
hollow cylinders, and as such they are better
able to withstand the forces exerted upon
them by muscle origins and insertions and the
attachement of ligaments. Note that the meta
physes, the widened ends of the shafts, also
are not hollow, and can withstand the forces

exerted upon them by tendon and ligament
attachements.

The physis (epiphyseal plate, line, or
disc, or growth plate) separates the epiphysis
from the metaphysis in the young animal, and
is thesite of bone growth. The physes, visible
radiographically and externally on the legs of
foals, becomes indistinct as growth slows and
stops in a mature animal. The "open knee" of
afoal is the distal radial physis, seen under the
skin.

The spongy bone of the epiphyses and
metaphyses can function as shock absorbers
within a range of tension and compression.
Any forces, such as those created during play
or by improper corrective shoeing, that ex
ceed the bone's natural range of elasticity can
damage the growth plate of a young, rapidly
growing foal and result in limb deformities.

Long bones



Chapter I. Introduction

Figure I.10. The Tarsal Bones

Short bones

The short bones of the carpal and
tarsal regions (figure I.10) are roughly cuboid
in appearance, having similar dimensions in
width and length. These bones function to
absorb impact in a moving horse, as well as
contributing to the joints of the hock and knee.

Proximal sesamoid

Figure I.11. The Proximal Sesamoids

Sesamoid bones

Sesamoid bones are relatively small
bones found embedded in joint capsules or
tendons. They function to change the direc
tion of a tendon, or reduce friction as a tendon
travels over a bend at a joint. The patella,
navicular, and proximal sesamoids are in this
category (figure I.11).
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Chapter II. The Skull

Premaxilla (1)

Maxilla (2)

Nasal (3)

Zygomatic (4)

Lacrimal (5)

Frontal (6)

Temporal (7)

Parietal (8)

Interparietal (9)

Occipital (10)

Incisive foramen (1a)

Infraorbital

foramen (2.a)

Facial crest (2.b)

Temporal process

º |
(4.a)

\ Supraorbital
S foramen (6.a)NS

Zygomatic
process of

§ frontal bone
Lº (6.b)

Zygomatic
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temporal bone
(7.b)

Temporal line (8.a)

Jugular process (10a)

Occipital condyle (10b)

Sagittal crest (8.b)
Nuchal crest (10.c)

Figure II.1. Bones of the Skull
dorsal aspect
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Figure II.2. Bones of the Skull
ventral aspect
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Bones of the Skull

1. Premaxilla 9. Interparietal
2. Maxilla 10. Occipital
3. Nasal 11. Palatine

4. Zygomatic 12. Vomer"

5. Lacrimal 13. Pterygoid*
6. Frontal 14. Sphenoid
7. Temporal 15. Mandible
8. Parietal *not seen in this view

Figure II.3. Bones of the Skull
lateral aspect
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medial aspect
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Figure II.5. The Mandible
medial and lateral aspects
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Chapter V. The Pelvis

Ilium (1)

Pubis (3)
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Figure V2. The Pelvis
dorsal aspect
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Figure V3. The Pelvis
ventral aspect
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Figure V.4. The Pelvis
lateral aspect
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Chapter VI. The Thoracic Limb
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Figure VI.2
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The Phalanges (VI.7)
The Pastern, Coffin, and Navicular Bones
Figures VI.9 - 12

Figure V.1. The Thoracic Limb
lateral aspect
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lateral aspect

medial aspect

Figure VI.2. The Scapula
lateral and medial aspects
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anterior aspect posterior aspect

Figure VI.3. The Humerus
anterior and posterior aspects
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lateral aspect medial aspect

Figure VI.4. The Humerus
lateral and medial aspects
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lateral aspect medial aspect

Figure VI.5. The Radius and Ulna
lateral and medial aspects
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Figure VI.6. The Radius and Ulna
posterior aspect
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anterior aspect posterior aspect
(accessory carpal not shown)

Figure VI.7. The Carpal and Metacarpal Bones
anterior and posterior aspects
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medial aspectlateral aspect

Figure VI.8. The Carpal and Metacarpal Bones
lateral and medial aspects
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lateral aspect posterior aspect

Figure VI.9. The Phalanges and Sesamoid Bones
lateral and posterior aspects
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Figure VI. 10. The Phalanges
\eS

antero - dorsal aspect
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dorsal aspect volar aspect

Figure VI. 11. The Distal Phalanx of the Thoracic Limb
(The Coffin Bone)

dorsal and volar aspects
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posterior aspect anterior aspect

lateral aspect

Figure VI. 12. The Distal Phalanx of the Thoracic Limb
(The Coffin Bone)

posterior, anterior, and lateral aspects
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Chapter VII. The Pelvic Limb

The Femur (VII.1)
Figures VII.4-5

The Patella (VII.2)
The Kneecap
Figure VII.6

Stifle joint

The Fibula (VII.3)
Figures VII.7-8

The Tibia (VII.4)
Figures VII.7-8

— Hock joint

The Tarsal Bones (VII.5)
Figures VII.9-10

The Metatarsal Bones (VII.6)
The Cannon Bone

Figures VII.9-10

Fetlock
The Phalanges (VII.7)
The Pastern, Coffin, and Navicular Bones
Figures VII.11 - 12

Figure VI.1. The Pelvic Limb
lateral aspect
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Human Horse Figure VII.2. Com
PARATIVE ANATOMY OF

Heel Hock THE DISTAL PART OF THE

N
■ PELVIC LIMB OF THREE

MAMMALs. The cal

caneus (top) and the
distal phalanx (bot
tom) are indicated in

black. The footprint,
the impression left on
the ground by the
weight-bearing
surfaces, is shown in
gray. Note that while
a human bears

weight on his or her
Plantigrade Digitigrade Unguligrade heels, the hock of the

horse and the dog,
homlogous to the human heel, never comes near the ground during locomotion. Ani
mals that walk on their plantar surfaces are said to be plantigrade, those that walk on
their digits are digitigrade, and those that walk on the tip of their digits are unguligrade.
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| (I./l) increases with

Figure VII.3. CoM
PARATIVE ANATOMY OF

THE PELVIC LIMB OF THREE

MAMMALs. The lengths
of the proximal limb
segments relatively
decrease and the

lengths of the distal
segments relatively
increase as the animal

becomes more

adapted for running

the ratio of the out
lever to the in-lever

adaptation for run- Poor runner Moderate runner Fast runner
ning. The calcaneus

-

[heel (human), or hock (dog and horse)] and the distal phalanx of the third digit (toe (hu
man), claw (dog), or coffin bone (horse)] are indicated in black. See Figure VII.2. After M.
Hildebrand, Analysis of Vertebrate Structure, John Wiley and Sons, Inc., 1982.
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~~ Greater trochanter (1.a)

h *- Fovea capitis (1.b)

Head (1.c)–?” & |
-

TT Neck (1.d.) N\ |\ | | ■ ºy / > \T.Intertrochanteric crest (1.e)
/

/ Trochanteric fossa (1.f)
-) y

Lesser trochanter (1.g)

Third trochanter (1.h)

Body (1.i)

Lateral supracondyloid
tuberosity (1.j)

Medial supracondyloid

tuberosity (1.k) T
Medial supracondyoid crest (1.1)

º\ / Supracondyloid fossa (1.m)e –S Medial epicondyle (1..n)

y

\ Lateral epicondyle (1.0) R
w

T- Lateral condyle (1p)
-

º -

Lateral trochlear ridge (1...q)
Tubercle of medial trochlear ridge (1.r) Medial condyle (1.t)

Medial trochlear ridge (1.s)

anterior aspect posterior aspect

Figure VII.4. The Femur
anterior and posterior aspects
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Fovea capitis (1.b) \\ ^2
Head (1.c) WV
Neck (1.d.) \ |Intertrochanteric crest (1.e)

Trochanteric fossa (1.f)
w

Lesser trochanter (1.g)

Third trochanter (1.h)

Body (1.i)

Nutrient foramen (1.v.)

Lateral supracondyloid
tuberosity (1.j)

Medial supracondyloid
tuberosity (1.k)

Tubercle of medial

trochlear ridge (1.r)

■

Lateral condyle (1.p)

Medial trochlear ridge (1.s) ■

_■
wº-y

~/

Lateral epicondyle (1.o) <>=

Extensor fossa (1.u.) Medial epicondyle (1..n) /
Lateral trochlear ridge (1.4) Medial condyle (1.t)

lateral aspect medial aspect

Figure VII.5. The Femur
lateral and medial aspects
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anterior aspect lateral aspect

Figure VII.6. The Distal Femur and Patella
anterior and lateral aspects
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Intercondylar eminence (4.a)
Tibial tuberosity (4.b)
Fossa for anterior

cruciate ligament (4.c) Medial
condyle (4.d)

Articular surface (4.e) `Ss
Lateral condyle (4.f)

y *Sº
Extensor groove (4.g) \ \Popliteal

\

Head of fibula (3.a) | | notch (4.h)
f W \

■ ()

Groove for middle
ºpatellar ligament (4.i)

W

Tubercle for posterior |
S

\ |
cruciate ligament (4.j) º

Medial

w

-
Muscular

Nutrient foramen (4.k) lines (4.m.)

Shaft of fibula (3.b)

Interosseous space (4.1)

|
\ \

| | ||
Medial | || Medial

malleolus | malleolus
(4.n) ■ '/ (4.n)

2/
() — N

2^^)
Lateral malleolus (4.0)

Groove for tendon of

long digital flexor (4.p)

anterior aspect posterior aspect

Figure VII.7. The Tibia
anterior and posterior aspects
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Intercondylar eminence (4.a)

Tibial tuberosity (4.b)
Lateral condyle (4.f)

Extensor groove (4.g)

Head of fibula (4.a)
Tibial crest (4.4)

Shaft of fibula (3.b)

Groove for lateral
extensor tendon (4.r)

Lateral malleolus (4.o)

Figure VII.8. The Tibia
lateral aspect

-
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Trochlea (5.c)

Tuber calcaneus (5.a)

Calcaneus (5.b)

Tarsal groove for
deep flexor tendon (5.d)

Talus (5.e) (5.f)

Sustentaculum

tali (5.g)

Central tarsal bone (5.h)

Fourth tarsal (5.i)

Vascular canal (5.j)
Third tarsal (5.k)

First

tarsal (5.1)

Metatarsal IV (6.a)

—H Metatarsal III (6.b)

Metatarsal II (6.c)

Medial condyle (6.d)

Sagittal ridge (6.e)
- ºf

w U/

s—ll –
Øs

Lateral condyle (6.f)

anterior aspect posterior aspect

Figure VII.9. The Tarsal and Metatarsal Bones
anterior and posterior aspects
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Tuber calcaneus (5.a) |º
Calcaneus (5.b)

Tarsal groove
for deep flexor Trochlea
tendon (5.d.) (5.c)

Talus (5.e)

Cochlear process (5.x)
Trochlea

(5.c)
Sustentaculum

tali (5.g)
N

Central tarsal bone sº

Third tarsal (5.k) *º
Distal

Fourth tarsal (5.i)
º tuberosityFirst and second (5.f)

tarsal (5.1)

Groove for great
metatarsal artery (6x)

-

|

Groove for great
metatarsal vein (6.x)

Metatarsal IV (6.a) |
Metatarsal II (6.c)

Metatarsal III (6.b)

|

Sagittal ridge (6.e)

Medial condyle (6.d)

Lateral condyle (6.f) \_º

lateral aspect medial aspect

Figure VII. 10. The Tarsal and Metatarsal Bones
lateral and medial aspects
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º

lateral aspect posterior aspect

Figure VII. 11. The Phalanges and Sesamoid Bones
lateral and posterior aspects
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The Coffin Bone of the The Coffin Bone of the

Pelvic Limb Thoracic Limb

Figure VII. 12. Comparison of the Distal Phalanges
of the Pelvic and Thoracic Limbs

º

volar aspect
-

|
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