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Introduction



Many apparent anomalies of anatomy can be explained if we remember that the horse has evolved from a small animal no bigger than a dog into the creature that we know today. The first animals were small and simple, having developed in water, and needing no complex structure to survive. As the animals became bigger they evolved supporting structures such as skeletons and specific organs, and gradually moved onto land.

The early animals had a simple skeleton, with a head, a backbone, and four limbs. The limbs were attached to the spine with a front and back pair. Each limb then had a basic structure of one bone attached to the trunk (humerus/femur), then two bones (radius and ulna/tibia and fibula) then multiple bones of wrist and ankle, ending in five digits.

Evolution has caused different animals to develop in different ways. The dog has maintained the basic bone anatomy (although one digit is often rudimentary), but has a specialised carnivorous intestinal tract. The pig has a standard intestinal tract, able to digest a wide variety of food, but the limbs have developed to give greater speed by lengthening the distal limb, and standing on only two toes in each foot. The horse has evolved a specialised intestinal tract to digest grasses and grains. Its main means of protection is to run away from danger, and so the limbs have been highly modified, using only one digit on each limb, but elongating this to the extreme to give maximum leverage and increase its speed when running.

If this evolution from one basic type to achieve several special ends is borne in mind, then anatomy starts to make more sense. For example, the horse’s splint bones are really not necessary to the mechanical functioning of the limbs, but are left over from second and fourth digits that are gradually being lost with the continued development of the equine limb.

A basic knowledge of how the organs and tissues work is essential if we are to understand how to look after and manage horses to obtain their best performance.









Anatomical directions



When describing anatomy, or X-rays, or talking to each other, we need to be able to use a standard set of directions that we all understand. The figure opposite shows these directions. The few simple terms used can be easily defined:


Caudal – towards the tail.

Cranial – towards the cranium (the skull surrounding the brain, between the ears).

Dorsal – towards the back or top surface (hence dorsal fin in fish).

Ventral – towards the under-surface.

Rostral – towards the nose (when talking about the head).

Palmar – in the lower front limb towards the back surface when standing – think of the horse lying down with the front legs out in front ready to stand: the front of the leg is up (dorsal), the back of the leg down (palmar).

Plantar – the back of the lower hind limb.

Proximal – towards the point of attachment to the body.

Distal – away from the point of attachment to the body.

Lateral – towards the outside of the body.

Medial – towards the mid-line of the body.



Although the same directions apply to man and apes, their upright stance makes some directions more difficult to understand.

POINTS OF THE HORSE
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ANATOMICAL DIRECTIONS
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ADDITIONAL TERMS

Anterior – in front

Posterior - behind

Superficial - near the surface

Sagittal – dorso-ventral plane down the long axis of the body

Tuber – pointed part of a bone











The skeleton



The head

The horse’s brain is about the size of a man’s fist, and lies between the ears and eyes. It is well protected from mechanical damage by the bones of the skull. The bulk of the head is the nasal chambers, air passages thought to warm the air before it enters the lungs. The muscles used for eating, and the lower jaw, also make up a large proportion of the head, allowing the horse to graze continually.

Adaptation for speed

The lower limbs have developed into long levers, to allow rapid flight from predators – the primary defence of the horse. The muscles are placed high up in the limbs, their actions being transmitted to the ends of the limbs via the long tendons. In this way the amount of weight that is moved with the limb is kept to a minimum, so using a minimum of energy, but the long limbs allow a long stride and maximum speed over distances.
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The distal limbs

The lower portions of the limbs have been quite markedly adapted. The knee (carpus) in the foreleg is equivalent to our wrist, and the hock (tarsus) to our ankle. Below these joints, the cannon bones represent the bones in the palm of our hand, or instep of the foot. In both cases the cannon bone (metacarpus) is derived from the middle of the five bones. Below the fetlocks, the legs are a modification of the middle finger or toe, with the hoof being a modification of the nails.
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Evolution of the skeleton

The diagram right shows how similar the human and equine skeletons are. All vertebrates, for example, have seven vertebrae in the neck, four limbs, and a spinal column supporting head, chest, abdomen and limbs. The major skeletal differences are in the elongation of the distal limbs of the horse to give greater speed, but at the same time sacrificing manual dexterity.


 



The skeleton has four principle functions in all species:

1. It provides rigidity and form to the animal, allowing it to move out of a water environment onto land, and to grow larger than would otherwise be possible.

2. It provides protection to vital organs such as the brain, kidneys, liver, etc.

3. It facilitates movement, for example chewing using jaw movement, or grazing by neck movement bringing the mouth to ground level.

4. It allows locomotion to take place, the limbs forming strong rigid levers to propel the animal in its desired direction.


 



There are five different types of bone. Long bones form the bulk of the limb bones, whilst the skull is composed of flat bones that fuse together to give a solid, rigid structure. The knee and hock (carpus and tarsus) are composed of short bones, and the spine of irregular bones – unpaired, and of irregular shapes compared to the other types. The final type of bone is the sesamoid bone. This is formed within tendons or ligaments, to reinforce the tendons where they change direction, e.g. at the fetlock joints.
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Muscles



Muscles are generally arranged in pairs, and in the simplest situations one flexes a joint whilst its pair extends it (e.g. digital flexor and digital extensor). This allows for very careful control of movement. If there is nerve damage, the control may fail (e.g. in stringhalt, the flexor muscles contract, but the movement is not regulated by the extensors, giving over-rapid flexion of the hind limb).

Some muscles have alternative functions, e.g. the brachiocephalicus runs from the top of the neck to the humerus. It can pull the humerus forward (if the limb is in the air), or alternatively if the leg is weight-bearing and the humerus is fixed, it will pull the head and neck backward.

Still other muscles may act in one way if they act singly, and another if they act in pairs, e.g. the longissimus dorsi acting singly will flex the neck and back to one side. If both left and right muscles act together they will extend the neck and back (pulling the head and neck upwards).

Finally some muscles have different parts which act in different ways (e.g. the trapezius: the cervical portion attaches to the neck and pulls the shoulder forward, whilst the thoracic part attaches to the thoracic spine and pulls the shoulder backward; both parts acting together will pull the shoulder upwards).

MUSCLES REQUIRED FOR BHS STAGE 3

Rhomboideus

Cervical part – Origin: Ligamentum nuchae of neck. Inserts: Medial scapula. Action: Lifts head.

Thoracic part – Origin: Withers. Inserts: Medial scapula. Action: Pulls scapula forward and up.

Splenius

Origin: Anterior withers. Inserts: Top of skull. Action: Lift head or bend neck.

Trapezius

Cervical part – Origin: Ligamentum nuchae of neck. Inserts: Spine of scapula.

Thoracic part   – Origin: Withers T3-T10 Inserts: Spine of scapula. Action: Pull shoulder forward (cervical part), back (thoracic part), or up (both parts together).

Latissimus dorsi

Origin: Thoracic and lumbar spine. Inserts: Humerus. Action: Pull humerus up and back, flex shoulder.

Longissimus dorsi

Origin: Ilium, sacrum and thoracic spines. Inserts: Lumbar and thoracic transverse processes of spine, lower neck and ribs. Action: Singly, lateroflex back and neck. Together, extends back and neck.

Brachiocephalicus

Origin: Nuchal crest and atlas. Inserts: Humerus and shoulder. Action: Pull limb forward, extend shoulder, bend head and neck.

Sternocephalicus

Origin: Sternum. Inserts: Mandible. Action: Singly, incline head and neck. Together, flex head.
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Pectoral

Superficial part – Origin: Sternum. Inserts: Humerus. Action: Advance and adduct (move towards mid-line) limb.

Deep part – Origin: Sternum and ribs 1–4. Inserts: Anterior of scapula and scapula fascia. Action: Adduct and retract limb.

Deltoid

Origin: Scapula spine and post border scapula. Inserts: Top of humerus. Action: Flex shoulder and abduct (move away from mid-line) arm.

Intercostal

Origin and insertions: Between ribs. Action: Aid inspiration.





SUPERFICIAL LAYER
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Abdominal

Four groups of muscles forming the ventral wall of the abdomen. Action: Support and compress the abdominal content, e.g. to aid respiration, foaling, etc.

Gluteal muscle

Superficial part – Origin: Tuber coxae. Inserts: Top of femur. Action: Flex hip.

Middle part – Origin: Longissimus dorsi, ilial tuberosity, sacroiliac ligaments. Inserts: Top of humerus. Action: Extend hip and abduct limb – rearing and propulsion.

Semitendinosus

Origin: Tuber ischii and base of tail. Inserts: Top of tibia. Action: Extend hip and hock.

Semimembranosus

Origin: Tuber ischii and sacro-sciatic ligament. Inserts: Distal femur. Action: Extend hip and adduct limb.

FRONT LEGS

Triceps brachii

Origin: Long head, posterior of scapula. Lateral head, deltoid tuberosity (side of upper humerus). Medial head, middle of medial humeral shaft. Inserts: Olecranon. Action: Extends elbow.

Biceps brachii

Origin: Distal scapula. Inserts: Radius. Action: Flex elbow.

Extensor carpi radialis

Origin: Distal humerus. Inserts: Metacarpal tuberosity. Action: Extend carpus, flex elbow.

Digital extensors

Common – Origin: Distal humerus. Inserts: Phalanges. Action: Extend digits and carpus, flex elbow.

Lateral – Origin: Lateral aspect of elbow joint. Inserts: First phalanx. Action: Extend digit and carpus.

Flexor carpi radialis

Origin: Distal medial humerus. Inserts: Proximal medial cannon. Action: Flex carpus and extend elbow. (Medial side of leg not illustrated.)

Flexor carpi ulnaris

Origin: Medial distal humerus and ulna. Inserts: Accessory carpal bone. Action: Flex carpus and extend elbow. (Medial side of leg not illustrated.)

Digital flexors

Superficial – Origin: Medial humerus and middle posterior radius. Inserts: Distal first phalanx and proximal second phalanx. Action: Flex digit and carpus, extend elbow.

Deep – Origin: Medial humerus and olecranon. Inserts: Palmar surface third phalanx. Action: Flex digit and carpus and extend elbow.





VENTRAL MUSCLES
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BACK LEGS

Biceps femoris

Origin: Sacroiliac ligament and tuber ischii. Inserts: Distal femur, patella, tibial crest and tuber caleis. Action: Extend hip, stifle and hock.

Digital extensors

Long – Origin: Distal femur. Inserts: Dorsal proximal aspects all three phalanges. Action: Extend digit and flex hock.

Lateral – Origin: Lateral stifle joint and proximal tibia. Inserts: Onto long extensor tendon mid-cannon. Action: Assist long extensor.

Peroneus tertius

A strong ligament. Origin: Distal

Digital flexors
















OPS/a005_2_online.jpg
s
e
=






OPS/a008_online.jpg
trapezius

brachiocephalicus (i Y sternocephalicus

cutaneus colli

anterior
superficial
pectoral

triceps brachii

extensor carpi
radialis

posterior superficial pectoral





OPS/a006_2_online.jpg





OPS/a005_1_online.jpg
poll

cheek ]/

crest

e Lo forehead

withers ¢
brdge of nose
back
| &
i nostil
P, muzzle
Al windpipe chin groove
| int of shoul
stil joint — ribs R et
hamstring \
sheath or prepuce Ry resm
s chestnut point N knee
of elbow
flexor fore cannon
tendons 7 ollow of heel — /)

back tendons

({ pastemn
A} ergot —( fetlock joint a
hind cannon~ bulb of heel ——i—— Coronet






OPS/a010_online.jpg
anterior superficial pectoral
brachiocephalicus. deep posterior pectoral

‘semimembranosus

omo-hyoideus

stemocephalicus l
seratus

posteiorsuperfcal pectoral  apgominal muscies "






OPS/9781905693771_cover_epub.jpg
THRESHOLD PICTURE GUIDES NUMBER 43

FUNCTIONAL ANATOMY

EEEEEEEEEEEENEEEEEER
DR Chris CoLLes BVETMED PHD MRCVS

EEEE N E SN EEEEEEEEEEENES
Illustrations by CAROLE VINCER





OPS/a007_online.jpg





OPS/a009_online.jpg
gluteal fascia

lumbo dorsal fascia biceps femoris

ligamentum nuchae

spleius

latissimus dorsi superficial gluteal

rapeius
cenvical par)

trapezius

(thoracic part) semitendinosus.

intercostal

masseter
stemocephalicus
sertatus
brachiocephalicus
deloid

anteror supericil pectoral

) . biceps femoris
iceps brachi posterior pectoral

extensor carpi radialis flexor musde long digital
groups extensor

deep digtl
flexor

common digital extensor lateral digital extensor





OPS/1_online.jpg
B8

BE
HE

KENILWORTH PRESS





OPS/a006_1_online.jpg
Mc = metacarpal bone
p = phalanx

accessory carpal bone

carpus





