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GENERAL BACKGROUND AND PERSPECTIVE 

The human hand and arm developed to reach out into space and grab. To do this, the arm had to be 

able to reach in a wide range of motion at the shoulder, extend at the elbow, bend at the wrist, and 

flex within the fingers. 

The shoulder represents a joint with three degrees of freedom: side to side, up and down, and 

transversely. The elbow moves in only one degree of freedom, along a single plane. The wrist allow 

movement in two degrees of freedom, back and forth and in and out. Within the hand, different joints 

have different potential.  

The three extensions of the fingers beyond the palm (each is called a phalanx) have a combination of 

movement: the top two joints have one degree of freedom (similar to the elbow) but at the base, a ball-

and-socket type of structure that allows two degrees of freedom. Within the base of the hand, three 

different rows of bones – tied together with ligaments, tendons, and muscles – add to the overall 

flexibility with small movement capabilities that allow “cupping” and contribute to the hand’s grasp.  

Gripping is a collated action, a combinations of the various degrees of freedom of the fingers, base of 

the hand, wrist, and forearm. 
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GENERAL RULES ABOUT MUSCLES AND TENDONS 

● Muscle fibers can only pull – to pull, they contract. 

● Muscles occur in pairs. Because muscles can only pull, therefore in order to reverse the movement 

produced by one muscle, there must be an opposing muscle that can pull in the other direction. These 

opposing muscles – agonists and antagonists – can work in tandem to slow down movement, stabilize 

a joint, and in muscles that cross two joints, allow movement at one joint while the other joint is 

stable. 

● Muscles must cross at least one joint. There are exceptions: the heart, and some muscles in the head. 

● Muscles fibers can only contract completely – its all the way or not at all. 

● When muscle fibers contract, they shorten by half. 

● Varying degrees of movement in a joint are produced by the body’s ability to recruit select muscle 

fibers or fiber bundles – the amount of movement is determined by how many muscles fibers or 

bundles are recruited. 

● A muscle that crosses one joint provides strength, but is slow. It is also more predictable and 

controllable. 

● A muscle that crosses two joints provides speed, but is unpredictable (unstable). Stability is 

provided by tension – opposing pairs of muscles provide the tension. The opposing muscle resists the 

flexion of the first muscle. It is the tension that modulates the joint. 

● Flexion pulls two ventral surfaces of the body together. Extension pulls two dorsal surfaces of the 

body together. 

● Tendons are collected strands of tissue that connect muscle bellies to attachment sites. 

● Muscles are covered with a thin, tough membrane called fascia. 

● Crests, knobs, and other physical features on bones represent prime attachment sites for muscles. 

● Muscles do not attach directly to bone, but to periosteum, a thin, tough fabric that covers the surface 

of bones. Ligaments and tendons also attach to periosteum, not directly to bone. 

● Some muscles attach to other muscles (by the fascia that covers them), cartilage (fiberous structures 

around joints), and interosseus membranes. 

● Tendons on the back of the hand are close to the surface of the body and are slightly flattened. 

Tendons on the palm side of the hand are rounded and deep beneath the surface.  
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BUILDING 

The first stage of building involves muscles that move the fingers within the hand. 

Individual fingers have one degree of freedom when they move from side to side. This movement is 

called ABDUCTION (moving apart) and ADDUCTION (moving toward). In use, some people say “a-

d duction” and “a-b duction” to stress the difference in similar sounding terms. 

The main ray of the hand is the middle finger. Everything on the hand is abducting (away) or 

adducting (to) to middle ray. 

----------------------------------------------------------- 

BUILD  palmar interossei muscles 

“Interosseus” means between the bones. Palmar 

means palm. Ventral means front.  

Attachment sites: 

1. The tubercle on the base of the proximal 

phalanx. 

2. From the base and along the inside surface of 

the metacarpals. 

Construct these muscles one at a time from small 

tubes of clay. Each is round and slightly tapered. 

There are four units in total, each placed on the 

palm (ventral) side of the hand. 

DISCUSSION  

Each of these small muscles crosses the joint 

between the metacarpal and the proximal phalanx. The middle finger does not have this muscle. For 

each of the other fingers and the thumb, the muscle is on the inside facing surface of the bone. These 

muscles are adductors, pulling the fingers toward one another. 

After you bild the muscle on the inside of the first finger, hold up your hand and demonstrate how 

this muscle will work when it contracts. (The finger will pull toward the main ray). 

----------------------------------------------- 
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BUILD  dorsal interossei muscles 

Dorsal means back. Interossie means between bones. 

Construct these muscles one at a time as fan-

shaped, flattened shapes. Each is narrower and 

thinner toward the top and wider and thicker 

toward the bottom. There are four units in total, 

all placed on the dorsal (back) side of the hand. 
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