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PREFACE TO THE FRENCH EDITION

This work belongs to a series ofthree volumes. of which the ﬁrst, on the upper limb, lus lnd well-
deserved success.

The same original approach has been adopted in this volume, devoted to the lower limb. The functioml
anatomy is clearly and precisely set forth with the help of six hundred and eighteen dmgnms The explanatory
notes on the mechanics of the joints and the physiology of muscle action are at once brief and perfectly clear.

This new method makes the study of the anatomy and physiology of joints logical and simple. It will
appeal to a wide public ranging from the medical student to the physiotherapist and the orthopaedic surgeon.

DOYEN GASTON CORDMR
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THE HIP

MOVEMENTS OF THE HIP AND THEIR RANGES

The hip is the proximal joint of the lower limb and, being located at its root, it allows the limb to assume
any position in space. Hence it has three axes and three degrees of freedom (fig. 1).
+ A transverse axis XOX’, lying in a frontal plane and controlling movements of flexion and extension.

An anteroposterior axis YOY', lying in a sagittal plane and controlling movements of adduction and

A vertical axis OZ, which coincides with the long axis of the limb OR when the hip joint is in the ‘straight’
position. It controls movements of medial and lateral rotation.

The movements of the hip occur at a single joint: the kip joint (coxo-femoral joint). Itis a ball-and-socket
joint with a marked degree of interlocking and in this respect it differs from the shoulder joint which is
an open ball-and-socket joint showing great freedom of movement at the expense of stability. The hip
joint therefore has a more limited range of movement—partially compensated for by movements of the
lumbar vertebral column—but is distinctly more stable, being in fact the most difficult joint to dislocate.
These features of the hip joint derive from the two basic functions of the lower limb: support of the body weight

- and locomotion. :
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' MOVEMENTS OF FLEXION OF THE HIP

Flexion of the hip joint is the movement whzch approximates the anterior aspect of the thigh to the trunk so
that the whole lower limb comes to lie anterior to the frontal plane, which traverses the joint.

The range of Ilexion varies according to the following conditions:

_ On the whole, active flexion is of lesser range than passive flexion. The position of the knee joimt also
detcnmncs the range of flexion: with the knee extended (fig. 2), flexion reaches 90°; ‘with the knee flexed
(fig. 3), flexion can reach up to 120° or even beyond

The range of passive flexion always exceeds 120° but is still dependent on the position of the knee. If the
knee is extended (fig. 4), the range of flexion is clearly smaller than if the knee'is flexed (fig. 5), in the latter
case the range exceeds 140° and the thigh is nearly in contact with the thorax. It will be shown later (p. 130)
how knee flexion relaxes the hamstrings and allows a greater degree of flexion at the hip.

If both hips undergo passive flexion simultaneously while the knees are flexed (fig. 6), the anterior aspects
of the thighs come into contact with the chest. This occurs because flexion of the hip is compounded with
postetior tilting of the pelvis due to flattening of the lumbar curve (arrowed).

12






MOVEMENTS OF EXTENSION OF THE HIP

Extension takes the lower limb postenor to the frontal plane.

The range of extension is notably less than that of flexion and is limited by the teasion of the :lxofemaral
ligamen:z (p. 36).

Active extension is of lesser range than passive extension. When the knee is in extension (ﬁg )X
extension of the hip has a greater range (20°) than when the knee is flexed (fig. 8): this follows from the
fact that the hamstrings lose some of their efficiency as extensors of the hip because their contraction has
largely been utilised in flexing the knee (p. 130).

Passive extension attains a range of 20° when one bends forwards (ﬁg 9): it mches 30° when the lower
limb is forcibly pulled back (fig. 10).

Note that extension of the hip is appreciably increased by anterior tilting of the pelvis due to exaggeration
of the lumbar lordosis. This contribution of the lumbar vertebral column to this' movement of extension can
be méasyred (figs. 7 and 8) as the angle between the vertical (fine broken line) and the ‘straight’ position
of the hip (heavy broken line). This ‘straight’ position is easily determined because the angle between that
position of the thigh and the line joining the centre of the hip and the anterosuperior iliac spine is a constant.

. However, this anglc varies with the individual as it depends upon the orientation of the pelvis, i.e. the degree
of anteroposterior tilting.

The values of the various ranges given apply to the ‘normal’ untrained subject. They are considerably
increased by exercise and training. Ballerinas, for example, commonly do the splits in an anteroposterior
direction (fig. 11), even, without resting on the ground; this is due to enhanced flexibility of the iliofemoral
ligament. However, it is worth noting that they compensate for the inadequate extension of the posterior
limb by an appreciable degree of anterior tilting of the pelvis.
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MOVEMENTS OF ABDUCTION OF THE HIP

Abduction is the movement of the lower limb directly laterally and away from the plane of symmetry
of the body.

It is theoretically possible to abduct only. one hip but in practice abduction at ome joint is awamaucally
followed by a similar degree of abduction at the other joint. This becomes obvious after 30° abduction (fig. 12),
when one first clearly notices tilting of the pelvis, as judged from the displacement of the line joining the
‘'surface markings of the two posteripr iliac spines. If the long axes of the lower limbs are produced they
intersect on the line of symmetry of the pelvis. This indicates that in this position each limb has been
abducted 15°.

When abduction reaches a maximum (fig. 13), the angle between the two lower hmbs is a right
angle. Once more abduction can be seen to have occurred symmetrically at both joints so that cach limb has
a maximum of 45° abduction. The pelvis is now tilted at an angle of 45° to the horizontal and ‘looks’
towards the supporting limb. The vertebral column as a whole makes up for this pelvic tilt by bending

laterally towards the suppomng side. Here too the vertebral column is seen to be mvolved in movements of
the hip.

Abduction is checked by the impact of the femoral neck on the aoctabular rim (p. 32), but before this
occurs it has usually been restrained by the adductor muscles and the ilio- and pubo-femoral ligaments
(p. 40).

Training can notably augment the maximal range of abduction, e.g. ballerinas who can achieve 120°
“(fig. 14) to 130° (fig. 15) of active abduction without any support. For passive abduction trained subjects
" can attain 180° abduction by doing the splits sideways (fig. 16, a). In fact, this is no longer pyre abduction
since, to slacken the iliofemoral ligaments, the pelvis is tilted anteriorly (fig. 16, b) while the lumbar
vertebral column is hyperextended i.e. the hip is now in a position of abduction and flexion.
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