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FOOT.—It is natural to compare the foot, a the distal
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2107, —8ynovial 8heaths on Back o

nerve and composed of the peroneus longus and brevis;
and two posterior, the superficial supplied by the internal
popliteal nerve and composed of the muscles inserted
into the tendo Achillis (gastrocnemius, soleus, plantaris),
and the deep, supplied by the posterior tibial nerve and
composed of the tibialis posticus, flexor longus digitorum,
and flexor longus pollicis. All of these pass over two

nts, the ankle joint or astragalo-crural and the as
tragalo-calcaneal, and therefore occasion motion at both,
but in very varying degr

The tendons of the nterior group may be seen in Fi
2106, 2107, and 2113, and passing down over the ankle,
where they are held in position by thickened bands of
fascia known as the annular ligaments. There are two
of these, an upper one (ligamentum transversum cruris),
not shown in the figures, extending across the lower part
of the leg from fibula to tibia, and a lower one (liga
mentum cruciatum), in the form of a -, placed thus on
its side (the shape best shownin Fig. 2107), the main stem
being a strong loop-like band which lies on the outer
portion of the ankle, spri g from the fore part of the
calcaneum in the deep fossa between that bone and the
astragalus known as the sinus tarsi. It completely sur
rounds the tendons of the peroneus tertius and extensor
longus digitorum (see Fig. 2108, a This band was first
described by Retzius, who gave it the name of ligamentum
fundiforme tarsi. It is of considerable strength, and gives
a new direction to the tendons, so that they pull more
exactly in the line of the toes (see Fig. 2118), thus form
ing a sort of trochlea like that which the superior oblique
muscle of the eye has. According to Hyrtl it usually
becomes cartilaginous in old people. By a spr the
tendons may be torn from this connection, and will then
be seen to take a much more direct line to the toes. From
this band the two branches of the ligamentum cruciatum
diverge, passing over the tendons of the extensor proprius
hallucis and the tibialisanticus. The tendons which pass
down over the dorsum are provided with certain synovial
sheaths which are shown in Fig. 2107. The tendon of
the tibialis anticus (14’ in Fig. 2106) is the largest and
strongest, and may be easily made out wheneve 1e foot
is flexed and the sole at the same time bent inward. As
it is inserted into the internal cuneiform and base of the
first metatarsal, it necessa y llexes the foot and inve
the sole. It will be seen s attitude is much like
that of varus, and in fact this is one of the most
active agents in that deformity. iding the tendon
care must be taken not to opeén the¢ astrs _._.ﬂwu':;}i al
joint

The tendon of the extensor proprius hallucis comes
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les arise from the fleror tendons and pass around the

inserted into a triangular aponeurosis,

non to the extensor muscles. In walking,

¢, a8 the flexors assist in raising the foot they

give ¢ m basis for the pull of the lumbricales, so that

in the final act of rolling the weight forward upon the

toes they can assist the extensors. It should be remem-

bered that the division of the muscles into flexors and

extensors is not, in so far as it il!t]l!il‘- an antagonistic

condition, entirely correct.'® . Those muscles which ex

tend the toes also flex the foot, and vice versa. There is

no loss of muscular force, as there would be did one set

[:l:”n“[!-i'i{'\ ainst the other

The extensor brevis (see 10, Fig. 2108), though an in-

insic muscle, should be mentioned here, as it belongs

morphologically to the same group. It was originally a
leg muscle, and has gradually slipped down, all st

of its descent being seen in different animals.? It arises

from the forepart of the upper and outer surfaces of the

calcaneum, and presents, on the outer side of the foot, a

considerable muscular belly, which contributes to the

modelling of that part of the foot, and is soft and pulpy

to the touch. This should be remembered in examining

the ankle for suspected joint disease, or after a sprain

When struck lightly it will quiver, and this movement

has been mistaken for fluctuation, and the muscle has

been incised in mistake for an

abscess, The tendon which

goes to the it toe is usually

somewhat separated from the

others, and that part of the mus

cle has been deseribed r-:-[!:ll:lh']\'

as an extensor brevis hallucis.

The extensor brevis varies

considerably, espe-

cially with regard to

ount of divis-

Muscles anc

jon of the various mus r bellies of which it is com

posed, and there is oceca ally seen a tendency for it

to become merged with the dorsal interossei, elements
irely different origin

18 longus and brevis (16’ and 17', Fig. 2108)

were primitively upon the front of the fibula, but their
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the decussation. The (-r-:«in-.; in the sole is such that
in the greater number of cases the tendon of the flexor
hallucis sends to the decussation a lateral twig, which
again divides in slips for the second and third toes, unit-

Third Layer. Fourth Layer.

Fi1G. 2112.—The Deep Muscles of the Sole. 4, 4, Flexor brevis minimi
digriti 5, flexor brevis hallucis: 2b, adductor pollicis, with its
detached heads Iso called the transversus pedis; 1, 1,1,
dorsal interossef ; 2 slantar interossed.

ing with the tendons of the flexor digitorum. The slip
to the third toe may be wanting, but sometimes one is
sent to the fourth, This arrangement recalls the mus-
culature of the ape's foot, where the hallucis tendon
supplies the third and fourth toes, and sometimes the
second, while the digital tendon is mainly confined to
the second and fifth, or to the second only, the great toe
receiving only a slender tendon which quite fails in the
orang. The unusual development of the hallucis in man
appears to be connected with the use of the great toe for
preserving the equilibrium in the erect position

The plantar head mainly reinforces the tendons for the
third and fourth toes.!'! The whole apparatus appears
to indicate that the original plan was for a flexor fibularis
(flexor longus hallucis) and a flexor tibialis (flexor digi
torum), and that the flexor accessorius originally belonged
to the latter muscle, but afterward lost its insertion upon
the fibula. Variations are found which tend to confirm
this.

It will be noticed that the most direct pull appears to
be toward the second and third toes; the tendons there
are supplied, not only from the common flexor, but also
from the tendon of the hallucis. This would appear to
gshow that the original axis of the foot, or line on which
it rolls, is not through the great toe, as usually stated,
but through the second and third toes, and would bear
out the experiments of Beely,'? who found that in a cast
taken from the impression made by his foot while stand
ing upon a layer of soft plaster, the heads of the second
and third metatarsals made a \lt---pl'i' jILl[l[!'~~i-rIL than any
other portion of the anterior part of the foot

The action of the flexor is to bend the toes and con-
tribute to the stability of the foot in standing. After
bending the toes they also flex the medio-tarsal joint

8o it follows that these muscles all co-operate in lifting
the heel from the ground and flexing the foot, and that
as this is done, the tces are strongly flexed and pressed
against the ground like an elastic spring (see Fig. 2110

“They are often divided in orthopadic operations, usu-
ally at the malleolus, as it should be remembered that the
posterior tibial artery lies near the flexor longus digitorum,
being exactly in the middle of the space between the
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posterior margin of the internal malleolus and the internal
border of the tendo Achillis. The nerve is in the same
sheath with the artery and behind it.

The intrinsic muscles of the sole, which are quite
numerous, are shown on Figs. 2111 and 2112. They are
arranged in three groups, separated from each other by
appropriate layers of fascia, as shown in Fig. 2102. The
external group is composed of muscles relating to the
little toe, the flexor brevis and abductor minimi digiti;
the inner is a similar group relating to the great toe, the
flexor brevis and abductor hallucis; while the middle set
is related to the muscles which come down from the calf,
the flexor accessorius and the lumbricales, together with
the flexor brevis digitorum and adductor pollicis. Deep
under all these lie the interossei. The muscle sometimes
described as transversus pedis is not entitled to a sepa-
rate description, as it is ¢ arly shown by the evidence of
embryology to be a portion of the adductor pollicis.

These muscles are of special use in supplementing the
action of the ligaments in supporting the arches. giving
an elastic support variable accordin to the nature and
direction of the strain. The interossei are in two groups,
the plantarand the dorsal, the latter not being prominent
on the sole. All Hl'iginu“‘\' l]t'\'t'luln‘ll upon the sole, the
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FiG. 2113.—A Dissection Showing the Deeper Structures on the
Dorsum of the Foot.

dorsal gradually passing up between the metatarsal bones
during feetal life. Cunningham ' thinks that the primi-
tive typical arrangement of the intrinsic plantar muscles
is the same as that of the hand, viz.: that there is a
plantar layer of adductors of the toes represented by the
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adductor hallucis and its detached head,
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