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Summary. The structure, range of functions, blood 
supply, nerve supply, biochemical composition and 
development of tendons and ligaments are reviewed. The 
importance of their cells is often overlooked because of 
the obvious role of the extracellular matrix (ECM) in 
determining the physical properties of tendons and 
ligaments. However, it is emphasised that tendon and 
ligament cells have elaborate cell processes that form a 
three dimensional network extending throughout the 
extracellular matrix. The cells comrnunicate with each 
other via gap junctions that could form the basis of an 
important load sensing system allowing the tendon to 
modify its ECM. Tendons and ligaments have three 
specialised regions along their length - the myotendinous 
junction, the region where tendons change direction by 
wrapping around bony pulleys and the enthesis (bony 
insertion site). The myotendinous junction is a comrnon 
site of muscle strains and pulls, the wrap-around region 
is frequently fibrocartilaginous and a cornmon site for 
degenerative change, and the enthesis may be fibrous or 
fibrocartilaginous according to location, and is a 
common site for degenerative changes or 'entheso- 
pathies'. Enthesis fibrocartilage is just one of a series of 
protective devices reducing wear and tear at insertion 
sites. Consideration is also given to the structure and 
function of tendon sheaths and to the dramatic effects of 
exercise and deprivation on tendons and ligaments - 
exercise strengthens, but even relatively short periods of 
immobilisation can dramatically weaken tendons and 
ligaments. 
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lntroduction 

Tendons and ligaments are pieces of dense connec- 
tive tissue that are dorninated by collagen fibres that give 
them a high tensile strength. The most obvious role of 
tendons is to transmit the pul1 of muscles to bones. 
However, not al1 muscles have tendons and the ones that 
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do are those that shorten by angulating bones at a joint 
(Jones, 1941). A muscle like quadratus femoris simply 
pulls the femur towards the ischial tuberosity with no 
change in angle - and has no tendon. Other aspects of 
tendon function are often forgotten but have been clearly 
stated by Jones (1941). A single tendon (e.g. the 
Achilles) can focus the action of several muscles onto 
one bone, and conversely a single muscle (ag. tibialis 
posterior) can spread its action through several tendons 
that attach to different bones. By virtue of its tendon, a 
muscle can lie a great distance away from where it acts - 
e.g. the muscles that give bulk to the forearm but act on 
the fingers. It seems a general rule that muscles with 
long tendons pass through regions where space is at a 
premium - notably at the wrist and ankle (Ker et al., 
1988). Thus, the carpal tunnel can accornmodate many 
tendons simultaneously but could not cope with an 
equivalent number of muscles. Muscle bellies cannot 
tolerate pressure against ligarnent or bone and it is thus 
tendons that aliow them to change direction - e.g. at the 
ankle malieoli. 

A tendon does not act independently of its muscle, 
but is part of an integrated muscle-tendon unit (Trestik 
and Lieber, 1993; Loren and Lieber, 1995). The 
interactions between a muscle and its tendon convey 
unique properties on the unit that are difñcult to predict 
from a knowledge of either component alone. Tendons 
have an important, but lirnited, ability to stretch - i.e. 
they are compliant. At first sight, their compliance is 
surprising, for it is obvious that tendons must be 
relatively inextensible in order to ensure that the force 
generated by a muscle is used to mwe a bone and not to 
stretch a tendon. Indeed it has been argued that it is 
because tendons can stretch, explains why they are so 
thick (Ker et al., 1988). Thicker tendons stretch less and 
if tendon thickness is optimised, the combined mass of 
the muscle-tendon unit can be minimised. Tendon 
compliance influences the relationship of muscles to 
tendons in a number of subtle ways. Importantly, it 
allows them to act as energy stores in locomotion - by 
stretching and then recoiling, less energy is needed for 
movement. Tendons can store 400-1800 times more 
elastic strain energy per unit mass than muscle 
(Alexander and Bennet-Clark, 1977). Fukashiro et al. 
(1995) have calculated that 23%,  17% and 34% 






















