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THE R EGION OF THE W R I ST AND THE HAND.

The lower extremity is ossified during th e second year, but does not unite
with the shaft before th e twentieth year. The development of the ulna also
is from three centres, one for the shaft and one for each end. At birth the
extremities are enti rely car til aginous. The olecranon does not begin to
ossify until the tenth year, and it is j oined to the shaft about the six teenth
year. T he lower extremity ossifies in the fourth year, and j oins the shaft
in the twentieth year. It should be noted that the epiphyses which meet
at the elbow uni te with their shafts earl ier than those at the opposite ends
of the bones, also th at th e foramin a of the medullary arteries are directed
towar d the elbow.
In amputation through the middle of the fo rearm. by the anteroposterior oval-flap method, the parts exposed in the flaps when made upon
the left side bear the following relat ions (P late 51, Fig. 3) . The anterior
flap is composed chiefly of the flexor muscles, in the margin of which in
th e superficial fascia is the cut superficial median vein (No.1). The
media n nerve (No.3) is in the middle of the flap, between the severed
superficial and deep .flexor muscles. The ulnar vessels and the uln ar
nerve (No.5) are close to th e sawn end of the uln a, and the radial
. vessel and the rad ial nerve are close to the sawn end of the radius.
The interosseous vessels and ner ve are between the bones. T he posterior
flap is composed chiefly of the extensor muscles, and in its margin will
be found the superficial radial vein (No. 10).
T HE REGION OF THE WRI ST AND THE HAND.

The skeleton of th e hand consists of the carpus, or wrist, which
connects the hand with th e forearm, the metacarp us, or median portion
of the han d, and the p halanges, or digital extremities. T he carpal bones
are eight in number , polygonal in shape, and are composed of cancellous
tissue enclosed in a compact layer. They are arranged in two rows, each
of which contains four bones, counting from the external or radial side, as
follows : in the upper or proximal row, the scaphoid, semilunar, cuneiform, and pisiform j in the lower or distal row, the trapezium, trapezoid,
magnum , and un ciform. Each of these little bones presents a dorsal
surface which is usually comparatively smoother and larger than the
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palmar surface, which is rough for the attachment of the ligaments, while
th e late ral borders are covered, in the recent state, with articular cartilage.
When they are collectively uni ted they form an' arch with its concavity
toward th e palm, th e scaphoid and the trapezium, th e two outer bones of
the two rows, and the pisiform and the un ciform, th e two inner bones
of the two rows, projecting laterally. The contiguous surfaces of th e
carpal bones are so adapted that they form with one another glid ing joints,
the motion between any two of them being very sligh t, and limited to extension and flexion, with the exception of th e os magnum, which appears
to be also capable of a very little rotation. The articulation between the
two rows, the iutercorpal j oint, however, admits of considerable motion,
and materially contributes to th e flexion and extension of the hand.
T he three princi pal bones of . the upper row, the scaphoid, semilunar,
and cuneiform, are connected by in terosseous ligaments at their margins
so th at th ey present a convex surface which is received into the concavity formed by the articular surface of the lower end of the radius
and the under surface of the triangular fibro-cartilage, thus establishing
the important rad io-carpal or wrist joint (Plate' 52, Fig. 5).
The triangular fibr o-cartilage separates the inferior radio -ulnar joint
(page 375) from the wrist. It extends tr ansversely beneath the lower
end of the uln a, being attached by its apex to the groove between th e
styloid process and the head of the ulna, and by its base to th e rid ge
between the ulnar depression and th e articular surface of th e lower extremity of the radius. I ts lower surface is therefore really a continuat ion
inward of th e rad ial articular surface. The synovial membrane lining th e
cavity of th e wrist-joint is separated from th e synovia l pouches between the
carpal bones by the interposition of th e interosseous ligaments, but the re
is very often a communication between the synovial cavities er th e inferior
radio-ulnar and radio-carpal j oints th rough a deficiency in the triangular
fibro-cartilage. The flexor and extensor tendons as they pass over this
r egion afford strong protection to it, but beneath them th ere are fibrous
bands which ex tend mostly from the margins of the radius and fibrocartilage to the first row of carpal bones, and which with th e intervening
connective tissue constitute th e capsular ligament of the wrist. The
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varIOUS bands which have been specialized ar e the ant erior ligament (or
ligamentum arcuatum s, composed mainl y of in tersecting fibres which pass
obliquely from the anterior lip of the radiu s to the palmar surface of
the scaphoid, semilunar, and cuneiform bones, a few fibres being inserted
also into th e os magnum. This is reinforced by an additional band placed
more superficially, exte nding from the base of the sty loid process of the
uln a to the cuneiform bone, and attached to the fibro-cartilage between
them ; the external lateral ligament, which is short and thick and extends
from the sty loid process of the radius to the outer side of the scaphoid ;
the posterior ligament (or ligamentum reciuan/[ , consisting of intersecting
fibres which pass from the posterior margin of the rad ius and the fibrocarti lage to the dorsal surface of th e semilunar and cuneiform bones; an d
the internal lateral ligament, which is a round band, longer and narrower
tha n the exte rnal, and extends from the tip of th e sty loid process of the
uln a to th e cuneiform bone.
The movements perm itted at the wrist-joint ar e flexion, extension,
abduction, adduction, and circumduction, bu t not rotation. T his j oint
acts harmoniously with the intercarpal and carpo-metacarpal joints, all of
the m being closely associated, so that th ey move simulta neously . T he
radio-carpal j oint is supplied by filaments from th e uln ar and posterior
inte rosseous nerves. In openin g the wrist-joint from the dorsal surface, as
in amputat ion (Plate 52, Fig. 4) , the peculiar convex arra ngement of the
upper row of carpal bones and the cup-shaped concave surface formed
by the lower end of the rad ius and triangular carti lage present themselves,
togethe r with several bands of the capsule which proj ect across the cavity
of the j oint and about which the synovial membran e is gath ered into folds.
The pisiform bone articulates with the cuneiform bone, and the joint
thu s formed is surrounded by a capsular ligament and provided with a
distinct synovial membran e. It is also strongly connected by ligamentous
fibres with the unciform and fifth metacar pal bones. It serves mainly
to give att achment to the flexor carpi uln aris and abd uctor minimi digiti
muscles. Besides th e synovial membranes peculiar to the inferior radi oulnar joi nt, to the radio-carpal or wrist joint, and to the piso-cuneiform
j oint, j ust described, there are two disti nct synovial membranes, enclosed
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within th e ar ticulations formed by th e carpal bones in relation to one
another (the intercarpal j oint) and to the bases of the metacarpal bones.
The largest of these extends between both rows of th e carpal bones,
sending short pouches upward between the bones of th e first row, an d
longer pouches downward between th e bones of the second row, which are
expanded bet ween the lat ter and the bases of th e contiguous metacarpal
bones. The smaller synovial membrane is interposed between the trapezium an d the metacarpal bone of th e thumb. It is not uncomm on to find
th at the interosseous ligament between th e magnum and unciform bones is
attached to the ridge on the fourth metacarp al bone, and consequently there
is a subdi vision of the larger synovial membrane between the unciform an d
th e bases of th e fourth and fifth metacarpal bones. The carpal bones are
all connected by interosseous ligaments at their dorsal and palmar margins,
of vari able development, which blend with th e especial ligaments of the
intercarpal J oint, and are called, from their positions, the p almar and dorsal
ligaments. The palmar consists of strong fibres which radiate from the
tuberosity of the os magnum to all the adjacent bones, and th erefore is
sometimes known as the ligamentum radiaium, The dorsal is somewhat
weaker, and consists mostly of transverse fibres which extend from the
back of th e os magnum over the other bones and unite with the dorsal
ligaments of the radio -carpal j oint above and the carpo-metacarpal j oints
below.
T he metacarpal bones, five in number, are modified long bones,
each consisting of a somewhat triangular shaft, slightly bowed, with the
concavity toward the palm. The proximal ends, or bases, are irregular,
presenting tub erosities for the attachment of the ligaments and smooth
facets for articulation with the carpal bones and the adjoining metacarpal
bones, with which th ey are in relation. The distal ends, or heads, are
quadrate, and provided with lat eral depressions for ligaments, and spheroidal eminences for reception upon the glenoid surfaces of the proxi mal
ends of the first phalanges. The articular processes of the heads embrace
more of the palmar than of the dorsal surfaces. The metacarpal bones
of the fingers ar e proporti onately more slender th an the metacarpal bone
of the th umb, which is shor ter and broader. They all diverge slightly
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from th e carpus, but that of the thumb diverges more than the others .
The metacar pal bone of th e index finger is the longest of the series, the
rest of which ar e successively shorter toward th e little finger, its metacarpal bone being longer than that of th e thumb. The latter is peculiar
in having its palmar surface turned toward th e ulnar side of the hand;
its base has no lateral facet, being provided with an oval facet for articulation with the trapezium only. The head is less pron oun ced than in the
corr esponding bones, and has two marked processes on the palm ar surface
for the two sesamoid bones (page 402). The j oint between th e trapezium
and the metacarpal bone of th e thumb is distin ct and protected by a capsular ligament, which is particularly strong in th e external and dorsal
portions. The proximal ends of th e metacarpal bones are connected by
interosseous ligaments, and each carpo-metacarpal j oint is pro vided. with
palmar, dorsal, and lateral ligam ents.
The phalanges are fourteen in num ber,- three in each finger and two
in th e thumb. They are designated as the first or proximal, the second or
medial, and th e third or distal. The latter are also called the ung ual
phalanges, because they support th e nails. The phalanges in each of the
digital extremities successively decrease in size toward the wrist. They
ar e all long bones with semi-cylindrical sha fts. The dorsal sur faces of the
first and second phalanges are slightly convex, except th at of the thumb,
which is ra ther concave and tapers toward th e distal end. The upper
end.s of th e first phalan ges are severall y provid ed with glenoid depressions
variably modified for articulation with the metacarpal bones to which they
belong, and. their lower ends present trochlear surfaces for articulation with
th eir prop er second phalanges. The upper ends of the latter have each a
double concavity for th e reception of the trochlear surfaces of th e first
ph alanges, and their lower ends ar e also provided with similar trochlear
surfaces, but smaller than th ose of the first phalanges. The second
phalanges of th e mid.dle and. ring fingers ar e about equal in length, that
of the index finger is shorter, and that of the little finger is th e smallest
of the series.
The third or ungual phalanges are all provided with concavities at
their upper end.s, each presenting two d.epressions, for articulation with the
51
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second phalanges, and they terminate in the horseshoe-shaped ungual
processes, which are roughened on th eir palmar surfaces for the attachment of the pulps of the fingers. The ungual process of the thumb is
th e largest and broadest, while th e ungual processes of the middl e, ring,
in dex, and little fingers follow in order as named.
The m etacarpo -p luiiamqea l ,joints are enarthrodial, being capable of
exte nsion, flexion, abduction, adduction, and slight rotation. The contiguous bony surfaces are each provided with a lay er of articular cartilage
and a syn ovial membrane, the glenoid depressions on th e proximal ends
of th e first phalanges being deepened by small glenoid ligam en ts. These
joints ar e sur rounded by capsu lar ligam ents, which being comparatively
weak in their dorsal portions are strengthened by expansions from the
extensor tendons (Plate 49). The fibres at each side are very strong,
and have been specialized as lat eral h:gam ents.
The second and third. i n ierp halomqeal ,joints are ginglymoiu, being
capable only of flexion and extension. They are constru cted similarly to
th e metacarpo-phalangeal joints, having glenoid and capsular lig am ents,
th e side bands of the latter being strengthened into Iaieral lig aments. A t
the metacarpo-phalangeal joint of the thumb th ere are always found two
sesamoid bones, the outer being the larger. They are th e ossified nodul es
of fibro-cartilage, in relation to the lateral ligaments, and receive the insertions of short muscles.
The spaces between the metacarpal bones are occupied by the interosseous muscles, which are arranged in two sets, palmar and donal. There
are three palmar interosseous muscles, each of which has a single, origin.
The fi rst ari ses from the base and front of the metacarpal bone of th e
ind ex finger, arid is inserted into the ulnar side of the dorsal aponeurosis
of th e three ph alanges belonging to the digital extremity of that finger.
The second ari ses from th e metacarpal bone of th e ring finger, and is inserted into th e radial side of th e dorsal aponeurosis of th e corr esponding
phalanges. The third. ari ses from the metacarpal bone of the li ttle
finger, and is inserted into the radial side of its phalanges. T here are
four dorsal int erosseous muscles, each of which has t wo origins. The first
arises from the ulnar side of the upper portion of th e metacarpal bone
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of the th umb and the whole of the adjacent side of th e metacarpal
bone of the index finger, and is inserted into the radial side of th e
base of th e proximal phalanx and the dorsal aponeurosis over the
medial and distal phalanges of th at finger. The second arises from the
adjacent sides of th e metacarpal bones of the ind ex and middle fingers,
and is inserted into the radial side of the aponeurosis enveloping the
phalanges of the middle finger (Pl ate 49, Fig, 1, No . 19) . The thi1,d
arises from the adjacent sides of the metacarpal bones of the middle and
ring fingers, an d is inserted into the ulnar side of the aponeurosis over
th e phala nges of the middle finger. The fourth. arises from the adjacent sides of the metacarpal bones of the ring and little fingers, and is
inserted into the ulnar side of the aponeurosis over the phalanges of
the ring finger. The general function of the palma r set is to adduct
th e fingers toward the middle line of the middle finger, while that of
the dorsal set is to abduct the fingers from th~t lin e.
The dorsal aponeurosis of th e fingers, above mentioned, is formed by
the expansion of 'the exte nsor tendo ns (Plat e 49) after they have given off
the flat bands to the sides of the metacarpo-phalangeal jo ints. It is continued down the fingers, being attached by a middle slip to the bases
of the medial phala nges, and by lateral slips which intersect and are
inserted into the bases of the ungual phalanges (page 402) . On th e sides
of the proximal phalanges the aponeurosis receives the inser tions of the
interosseous muscles, described above, as well as those of the Iumbricalee
muscles. The latter are four slende r bun dles of muscular fibres which
arise from the deep flexor tendons in the palm of the hand. The ji1'st
an d second are attached to the radial sides of the tendo ns of the index
and middle fingers, and are inserted into the rad ial sides of the digital
apone uroses below. The third and fourth. ari se from the contiguous surfaces
of the adjace nt tendons of the rin g and little fingers, and are inserted
into the radial sides of th eir digital aponeuroses. The first and second
lu mbricales are supplied by th e median nerve, the third and fourth by
th e ulnar nerve. Their function is to flex the metacarpo-phalangeal joints,
but they can also assist the action of the exten sor tendons in maintaining
the ,ex tension of the interphalangeal joints. It has already been stated

404

TIlE REGIo.N OF TIlE WRIST AND TIlE IlA.ND.

that all th e flexor tendons become enclosed in aponeur otic sheat hs oppo ite
the palmar surface of the metacarpo-phalangeal joints, and tha t as they
enter th ese sheaths the superficial tendons divide into lateral slips, which
diverge about the middle of th e proximal phalanges, to allow the deep
flexor tendons to pass between them. The two .lateral slips of the superfi cial tendons blend togeth er behind th e deep tendons, and then separate
again, to be finally inserted into the sides of th e medial phalanges, while
the deep tendons are continued on, to be inserted into the bases of the
ungual phalanges. In thi s connection it should be noted th at the metacarpo-phalangeal joints are capable of being flexed so tha t the fingers may
be brought into th e hollow of the palm: thu s formin g the fist, while the
heads of th e metacarpal bones and th e bases of the proximal phalanges
ar e mad e prominent at the kmuolcles. The fingers can be extended only
very little beyond th e plane of the metacarpus, but th ey can be readily
moved lat erally. The interphalangeal joints can be flexed or extended so
that the separate phalanges shall move in the same mann er as th e enti re
fingers, but th ey have no lateral movement.
The construction of the joint of the thumb, between its metacarp al
bone and the trapezium, enables it to be opposed to all the fingers. The
special flexor (page 383) and extensor (page 388) muscles of the thumb
h ave already been described. Besides th ese there are th e muscles which
constitute the ball of the thumb.
The abductor pollicis muscle (Plate 48, Fig. 3, No.3) ari ses from th e
anteri or annular ligam ent and the tub ercle of the trapezium, and is inserted
into th e outer side of the proximal phalanx of the thumb. This muscle
is supplied by a bran ch of the median nerve, and often consists of two
slips, between which passes the superficialis volre artery (page 389). The
action of this muscle is to draw the thumb away from the rest of th e hand.
The opp onens pollicis muscle (Plate 48, Fig. 4, No.2) arises beneath
the abductor, also from th e annular ligament and the trapezium, and is
inserted into th e metacar pal bone of the thumb upon the whole length of
its radial border. I t is supplied by a branch of the median nerve. By
its action th e thumb is brought forcibly in apposition with all the fingers.
The flexor brevis pollicis muscle has a double origin, a superficial porti on
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arISIng from the trapez ium and annular ligament, which is inserted into
th e outer sesamoid bone an d the rad ial surface of the proximal phalanx
of the thumb, and a deeper portion which arises from the bases of th e
metacarpal bones of the index and middle fingers and th e fibrous ar ch
between th em and the trapezoid and magnum and is insert ed into th e
inner sesamoid bone and the base of th e proximal phalanx of the thumb.
T he superficial portion is suppl ied by the median nerve, the deep portion
by the uln ar nerve. The tendon of the long flexor muscle passes between
these two portions, to be inserted in to the base of the ungual phalanx of
the thumb (page 383). The funct ion of the flexor brevis is to flex th e
proximal phalanx of the thumb upon the palm.
T he adductor pollicis mus cle (P late 48, Fig. 4, No.7) is triangular,
and arises from the shaft of the metacarpal bone of the middle finger,
its fibres blending with those of the deep portion of the flexor brevis, to
be inserted into the inner sesamoid bone and th e adjoining part of the
proximal phala nx of the th umb. Sometimes two portions of th is muscle
are differentiated as the oblique and transoerse adductors , but they are
very imperfectly separable. The add uctor pollicis is supplied by the ulnar
nerve. Its action is to augment that of the flexor brevis, and to enable
th e tip of the thumb to be brought into contact with the tips of the
fingers. The mobility of the th umb and the power which it possesses
through its many muscles render it one of the distinguishing features
of the human hand.
The muscles of the ball of the little finqer resemble somewha t those
of the thumb. T he abdu ctor min'imi d'igiti muscle (Plate 48, Fig. 2, No.
13) arises from the pisiform bone and its capsular ligament and is inserted
into the ul nar side of the base of the proximal phalanx of the little finger,
blend ing with its dorsal aponeurosis. I t sometimes receives an accessory
slip from the tendon of the flexor carp i uln aris, The flexor breuis 1n·i nimi
digiti muscle (P late 48, Fig. 4, No. 17) is really a part of the abductor.
I t ar ises from the unciform process, and is inserted also into the base of
the proximal phalanx of th e littl e finger and into the adjacent apon eurotic
arch over the deep flexor tendon . The action of th e abductor muscle
is to draw the little finger away from the rest of th e hand, and it is
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assisted in thi s effort by the flexor brevis. The opponens minimi digiti
muscle ari ses beneath the flexor brevis from th e unciform process and
the under surface of th e annular ligament, and is insert ed on the ulnar
side of the metacarpal bone of the little finger. The action of this muscle
is to draw the metacarpal bone of the little finger upon the palm , so as to
strengthen its power of grasping. All these muscles of the little finger
are supplied with branches from the ulnar nerve.
The surface-markinqs of the. un-ist and hand are of considerable topographical importance. The positions of all the bony prominences in this
region should be noticed, in extension and flexion, as well as in supination
and pronation. The lower extremities of the radius and ulna can be
readily defined, because they are to a gr eat extent superficial. It has
already been stated that the laxity of the capsular ligament about th e
inferior radio-ulnar joint permits of slight lateral motion between the
bones of thi s articulation when the radius is rotated, and consequently
it is the styloid process of the ulna which is felt in supination, and not
the head of that bone. The styl oid process of the radius is placed more
anteriorly than the corr esponding process of the ulna, and is also twelve
millimetres, or half an inch, lower. Below and in front of th e radi al
styloid process th e tub ercle of the scaphoid bone can be felt, and below
and in front of the ulnar styloid process is the pisiform bone. A lin e
drawn from one styloid process to the other will be found to pass downward and outward, and its extremities represent the lower limits of the
radio-carpal joint, the line of the joint itself being in the form of an arc
with the convexity upward (Plate 52, Fig. 4).
Th e skin over the wrist is quite loose, thin, and free from fat. In
front of the wrist th e skin is closely connected with the deep fascia, and
is marked by transoerse lines, of which the lowest is usually very distinct
(P late 53, Fig. 3, No. 28). It is about one and a half centimetres, or
three-quarters of an in ch, below the wrist-joint, and crosses the os magnum in th e lin e of th e metacarpal bone of the middle finger. This lin e
also corresponds to th e upp er border of th e anterior annular ligament (page
412) . About th e middle of th e an terior surface of the wrist the tendon
of th e palmaris longus muscle is usually plainly seen, especially when
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th e wri st is flexed with the fingers extended. The flexor carpi radialis
tendon is on its outer side. The medi an nerve as it descends from the
forearm to enter th e palm beneath th e an nula r ligam ent is betwee n these
t wo tendons (P late 48, Fig. 4, No.1). The tend on of the flexor carpi
ulnaris mu scle can be easily distingui sh ed as it passes to the pisiform bone
on th e inner side of the wri st, when that joint is slightly flex ed .and
the little finger closed up on the palm. The tendons of the flex or sublimis
digi torum mu scle are in th e depression between th e tend ons of the flexor
carpi ulnari s and the palmaris longus. Within th e superficial fascia on
the palmar sur face of th e th umb and th e front of the wrist the superficial veins can be seen through the thin sk in passin g upward fr om the
palmar pl exus to empty into the median and ulnar veins. On the r adi al
border of the wrist the tendon s of th e ex tensor ossis metacarpi and pr imi
internodii pollicis mu scles are brought into distinct r elief when the th umb
is abducted ; and on the back of th e wrist the tend on of t he extensor
secundi intern odii pollicis mu scle is r endered prominent when the th umb
is forcibly ex tended and abducted. The extensor carpi uln aris tend on can
be felt upon th e inner side of th e posterior sur face of the wrist , an d to
the radial side of it are the tendons of th e extensor communis digi torum ,
If th e skin is r emoved from the back of th e h and, the above tendons
will be seen as they pass beneath .the posterior annuler ligament (P late 49 ,
Fig. 3, No .7) . This consists of a special condensat ion of the deep fascia
in this locality, whi ch is form ed by the transverse fibres of the deep fascia
prolon ged fr om the forearm and augmented by special fibr es whi ch are
attached to the ridges on th e back of the lower end of th e radius and
th ence pass obliquely inward over the capsular ligament of th e inferi or
radio-ulnar joint to the ulnar side of the carpus, where th ey are attached
to the pisiform and cuneiform bones. The several attachm en ts of the deep
fibres to the ridges on the radius convert the gro oves into canals for the
passage of the ex tensor tendons. There are six compartmen ts thus formed
in th e posteri or annular ligament, as follows: one for th e extenso!' ossis
metacarp i and th e ex tensor primi intern odii pollicis ; one for the extensor
radialis longior and th e extensor radiali s brevior; one for the extensor
secundi internodi i polli cis ; one for th e extensor ' indicis an d the extensor
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comm unis digitorum ; one for the extensor minimi digi ti; and one for the
extensor carp i ulnari s. All th ese comp artmen ts are lined by synovial1nembranes which envelop th e tend ons and accomp any them nearly as far as
their insertions. Sometimes th ere is a communication between one of the
ab ove sy novial sheaths and th e cavity of the wri st-joint.
The skin over lite back of lite hand is very fine, and bu t loosely attached
to the an nula r ligament enclosing the tend ons and to th e deep fascia prolonged from it to the knuckles below, owing to th e extre me laxi ty of the
subcutaneous tissue. This is manifest in cedema and extravasations which
. often occur h er e. Th e skin is also provid ed with numer ous sh ort fine hairs
and sebaceous follicl es. The hairs are so set that they have an in clination toward the ulnar border, and th ey are ex tended also over th e dorsal
surfaces of th e first and second ph alan ges of all th e fingers. T he sweat . glands are not so numer ous on the back of the hand as they are on the
palm, where they are remarkable for th e profuseness of th eir perspiration
under certain conditions. The skin of the back of the hand is not very
sensitive to tactile impressions.
The superficial veins of lite hand (Plate 47, Fig. 3) arise mai nl y from
the dorsal plexuses, which commence by radicles forming arches over the
backs of the proximal phalan ges. On the ulnar side th e ulnar dorsal
plexus is form ed by the union of the vein from th e li ttl e finger (the vena
salvalella) with the veins fro m th e third and fourth inter digi tal clefts.
From this pl exus usually two veins ascend to th e forearm, a small anterior
superficial u lnar and a larqer posterior superficial u lnar. On th e radial
side th e radial dorsal plexus is formed by the junction of th e vein fr om
the thumb (the vena cepluilica pollicis) with veins from the in dex and
mid dle fingers, which terminate in the radial veins above. Ther e is much
div ersity in the arra nge men t of th ese veins on the back of the ha.nd , and
the two plexuses are frequ en tly connected by a transverse venous link ,
wh ich presen ts an H-sh ap ed appea ra nce.
A s the vein fr om th e thumb passes upward it crosses th e holloio formed
by the ex tensor tend ons of the thumb, and in close relation with it are the
branches of th e radial nerue (P late 47 , Fig. 3, TO. 9) which pass to supply
the dorsa l surface of the thumb and the dorsal surface of the index and
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the radial side of the middle finger as far as their distal phalanges (P late
53, Fig. 2). A t the bottom of the hollow, beneath th e tendon s, the radial
arters}, in a bed of fat which separates it from the scaphoid and trapezium,
passes (P late 49, Fig. 1, N o. 17) to the interval between the first and
second metacarpal bones to enter the palm between the two por tions of
the abductor in dicis muscle and form the deep palmar ar ch (page 415).
Before leaving the back of th e hand th e radial artery gives off the posterior carp al arterf, which passes beneath the exten sor tendons, forming
an arch with the corresponding branch from the ulnar artery . From
this dorsal ar ch the dorsal interosseous arteries ari se (Plate 47, Fig. 3,
and Plate 49, Fig. 3). They descend to the muscles occupying the
several interosseous spaces, supplying them and the other adjacent par ts,
and inosculatin g near the metacarpo-phalangeal j oints with the perfora ting bran ches from th e deep palmar arch. On th e uln ar side of
the back of the hand the u lnar nerve appears just below the styloid
process of the ulna, and in relation to th e vein from the lit tle finger
(Plate 47, Fig. 3, No.5) it divides into branches which supply the
dorsal sur face of th e little finger, the whole of the dorsal surface of
th e ring finger, except th e radi al border of the distal ph alanx, and the
dorsal surface of the ulnar side of the middle finger, except over the
distal ph alan x (P late 53, Fig. 2, N o. 10) .
T h e palm of the hand presents some conspicuous features which
should be closely examined. There is a large prominence on the radial
side, formed by the muscles of the ball of the thumb, already described
(page 404.) , which is called the thenar eminence ; while upon the ulnar
side the long promin ence corresponding to th e muscles of the ball of the
little finger is the hyp othenar eminence. The two eminences are sometimes named the heel of the hand. Between th em, over the an nular
ligament, there is a depression, which broadens toward the fingers, an d
when the latter ar e flexed forms the hollow of the h and. The ski n of the
palm is attached to the fascia beneath along the man y lines of flexion,
three of which are especially marked and hav e been designated as follows.
The first line, curving round th e base of the thenar eminence, is caused by
the constant flexion of th e thumb, and is called the Iin ea uitalis (P late 53,
52
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Fig. 3, N o. 25). It corresponds to th e attachment of th e radial margin of
the palmar fascia. The second li ne commences at the radial side of the
han d, between the ind ex finger and th e thumb, and exte nds across the pal m
to about the middle of the metacarpal bone of the li ttl e finger, is can ed
by the apposition of the middle and index fingers with the thum b, and is
k nown as the linea cephalica. This line indicates the position of the
mctaca rpo-p halangeal joint of th e index finger, and is a useful guide in
its amputation. The third line, which is the lowest upon th e exte nded
palm, commences at th e elevation between the ind ex and middl e fingers
and runs obliquely to the ulnar border of th e hand, is caused by the
flexion of th e middle, ring, and little fingers, and is kn own as the linea
mensalis. The last two lines are intersected by anoth er, less conspicuous,
which takes a verti cal course nearly over the metacarpal bone of the
middl e finger, is called th e linea hep atica, and gives to these markings
th e characteristic outline of the letter M (Plate 53, Fig. 3) . The second
lin e where it crosses th e metaca rpal bone of the ring finger is about over
th e lowest part of the superficial palmar arch (page 414) . Th e thi rd line
is th e most important. I t is one centim etre, or a littl e less than half an
inch, above the metacarpo-phalangeal joints of the fingers which produce it,
and indicates very nearly th e upp er limits of the synovial sheaths of th e
ind ex, middl e, and ring fingers. Just beyond thi s lin e th e palmar fascia
divid es into its four slips (page 412) . Th e position of the metacarpoph alangeal j oints can be ascertained by alt ernate flexion and ext ension,
and will be found to be for each finger at a point midway between the
third palmar line and the webs of the fingers. The same poin ts refer
to th e bifurcation of the digital arteries (Plate 48, Fig. 4). When th e
proximal ph alanges are extended and the medial and distal are flexed,
three little elevations ar e noticed, formed by th e pr essing forward of the
little cushions of fatty tissue which occupy the arches made by the digital
slips of th e palmar fascia over the flexor tendons. The palmar surface
is further marked at the bases of th e fingers by transverse flexion-folds,
which are single for the index and little fingers and double for the middle
and ring fingers. These folds are about two centimetres, or three-qua rters
of an inch, below the correspondin g metacarp o-phalangeal j oints. There
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are similar folds produced by the flexion of th e interphalangeal joints,
th e first of which is double and the second usually single for each finger.
They do not correspond to the joints, being usually from three to one
an d a half millim etres, or from one-eighth to one-six teenth of an inch,
above th em. The thumb is provided with two folds corresponding to its
two joints, the upp er one of which passes obliquely over th e metacarpophalangeal j oint. The free margin of the web between the fingers is
called th e plica inte1'digitalis, and is about two centim etres, or threequarters of an in ch, from the metacarpo-phalangeal j oints on the palm ar
surface. These measuremen ts are exact, but it is always best for practical purposes to remembel' the unfailing rul e of exercising the functions
of th ese joints when in doubt, which will demonstrate th eir position
and features better than any description. The palmar epidermis vari es
in thick ness mainly according to the uses to which th e hands ar e put.
There ar e abundant sweat-glands, as already stated. The papillre are
exceedingly large and numerous, and contain touch-corpuscles. O n the
rounded pulpe of the fingers th ey are ' arranged in irregular concentr ic
ridges, never being precisely alike in any two hands.
The subcutaneous tissue of the palm is scanty, and resembles th e same
tissue in th e scalp, as mention ed in th e description of th at structure, as it is
intimately associated with th e palmar fascia beneath. Owing to th e denseness of thi s tissue and th e thi ckn ess of th e cuticle, the hand is peculiarly
adapted to sustain th e effects of pressure .and friction. The ulnar border
of the palmar part of th e hand is remarkably well provided in thi s respect
and protected by the soft parts, with out th e presence of any large nerves.
The p almaris brevis muscle consists of short transverse fibres arising from
th e skin over the hypothenar eminence and attached to the palmar fascia.
I ts contraction assists in grasping. 1Vhen the skin of th e palm with the
above muscle is carefully removed, the palmar fascia and th e anterior annul ar ligament are exposed.
The palmar fascia is a. strong, silvery-white, glistening tissue spread
over the centre of the palm, and when completely developed is really the
expansion of the tendon of th e palm aris longus muscle (Plate 48, Fig. 1,
No .8). In such cases it overlies the annular ligam ent proper; bu t very
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often it appears to be simply a downward prolongation from that ligament
over the palm, the tendon of th e palmaris longus losing itself in the upper
margin of the ligament. The palmar fascia consists chiefly of strong longitudinal fibres, which constitu te the outer or super ficial layer, and can be
separated by careful dissection (Plate 48, Fig. 2, N o.8) from a deep layer
of transverse fibres which are in immediate relation with the lower border
of the annular ligament. At the bord ers of th e thena r and hyp othenar
eminences the palmar fascia becomes thinn er, and a layer composed of
the deeper transverse fibres passes over the muscles forming these eminences to blend with the dorsal fascia. T oward the fingers the fascia
divides into four slips, which are inserted chiefly into the bases of the
proximal ph alanges and the anterior surfaces of th e capsular ligame nts
of the metacarpo-ph alan geal joints, whil e some of the deeper fibres form
lateral slips which blend with the aponeurotic sheat hs of the flexor
tendons, and others pass round and j oin th e dorsal apon eurosis over
th e extensor tendons. In the arches formed by the attachm ent of the
slips there are littl e cushion s of fatty tissue which enclose the digital
nerves and arteries and the tendons of the l umbricales muscles as they
pass to the fingers. Many of th e fibres of the superficial layer of the
fascia are associated with the skin, which renders its dissection from the
fascia very tedious. F rom the deeper lay er th ere ar e two weak slips which
pass across to be attached to th e lateral ex pansions enclosing the muscles
of the thenar and hypothenar eminences. The one to th e thumb is especially noticeable (Plate 48, Fig. 1, No.4). From the und er surface septa
also pass to the metacarpal bones. Beneath th e skin of the webs of the
fingers th ere are transverse' fibres, called the superficial iran suerse ligamen ts,
which cross over the vessels and nerves and afford th em greater protection
" from pressure when the hand is used in grasping. The palmar fascia,
like all the expansions of th e deep fascia, is subject to gr eat variability,
depending upon development. In the hands of mechanics it is always
very strong, and among persons who hab itually use their fingers requiring
effort doubtl ess many accessory slips ar e produced. The ulnar artery and
ulnar nerve descend to th e palm over the annular ligament and between
th e two layers of the palm ar fascia (Plate 48, Fig. 2, Nos. 11 and 12).
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The a nterior a n nular ligament consists of a strong transverse band
of fibrous tissue arching across from the unciform process and th e pisiform bone to the trapezium and the tub erosity of the scaphoid bone. I t
is continuous with the deep fascia of the forearm above and with th e deep
layer of th e palmar fascia below. Most of the muscles of th e ball of th e
th umb and of the li ttle finger arise from it (page 404), arid it holds in
place the flexor tendons of th e fingers and thumb and the median nerve
(Plate 48, Figs. 2, 3, and 4). The anterior annular ligament is one of th e
most un yielding fibrous structures in the body. There are two synovia l
sacs placed beneath this ligam ent: one, th e lm'ger, lin es the canal formed
by the ligament arching across the carpus, and is reflected over the flexor
tendon s of th e fingers so as to form a loose pouch four centimetres, or one
and a half inches, above the ligam ent, while below it sends prolongations
along the several tendons, forming sheaths for th em as far as th e middle
of th eir corresponding metacarpal bones, except th e little finger, which
usually is accompanied by an extension as far as the attachment of the
flexor profundus tendon at the base of th e ungual phalanx. The smaller
synovial sac is in relation to th e flexor longus pollicis tendon, and exte nds
above th e annular ligament not quite so far as th e other sac. It accompani es th e tendon as far as its insertion into the ungual phalanx of the
thumb. The tendons of the ind ex, middle, and rin g fingers are provided
with separate syn ovial sheaths, which rarely communicate with the other
synovial sacs, they being about two centim etres, or three-quarters of an
inch, apart. The highest poin ts of the digital sheaths usually correspond
to the third flexion-line on th e palm ar surface, whil e th ey termin ate at
th e bases of the un gual phalanges, so that th e finger-pulps rest upon the
periosteum, a fact which is often demonstrated in f elon, or whi tlow, by
the rapid necrosis affectin g th e bones. This arrangement explains the
fact that an abscess inv olving th e thumb or the little finger is apt to
spread to th e forearm, whil e such an extension of suppuratio n does not
often follow a similar affection of any of the other fingers.
T he 1;lnar artery descends from the forearm in close relation to the
pisiform an d unciform bones, with th e ulnar nerve close to its inner side.
At the wrist both artery and nerve are embedded in adipose tissue and

414

THE REGI ON OF T H E WRIS T AND THE HAND.

protected by an expa nsion from the tendon of the flexor carpi ulnaris
to the palmaris longus. J ust after leaving the pisiform bone th e ulnaris
profunda is given off, and , accompanied by the deep branch of the ulnar
nerve, passes between the abd uctor minimi digiti and flexor brevis minimi
digiti muscles, while the main vessel continues between th e two layers of
the palmar fascia along the muscles of the ball of the little finger, two centim etr es, or three-quarte rs of an inch, from and parallel with th e linea
vital is on the surface. About midway between the latter and the linea
cephalica the ulnar artery turns outward toward the web of th e thumb,
and, crossing over the branches of the median ner ve and flexor tendons,
anastomoses either with the radialis indicis or with the superficialis volre
arte ry , and sometimes with both, thus formi ng the superficial arte rial
palmar arch (Plate 48, Figs. 3 and 4) . This arch is about six centimetres, or not quite two and a hal f inches, above the interdigital clefts.
From the upper border or concavity of the arch several small recurrent
branches ari se which supply the carpal bursa and palmar fascia and
inosculate with the car pal bran ches of th e radial artery . From the
lower border or convexity of the arch arise four digital arteries, which
supp ly the fingers, except th e radial side of th e index and the th umb.
Th e ji1'st descends over the muscles on the inner border of the palm to
the uln ar side of the li ttle finger, along which it runs to the tip. T he
second, thi1'd, and fourth descend vert ically between the flexor tendons
and on a lin e with the clefts between th e fingers. A bout one and a half
centi metres, or half an inch, above the clefts each arte ry, after receiving
a communicating branch from the deep arch, bifurcates into two branches,
which proceed along the opposed sides of th e fingers as far as their tips .
T he lateral digital arteries in the ir courses freely communicate by transverse bran ches at the several j oints, which th ey supply, as well as the
sheaths of the tendo ns on both the palmar and dorsal surfac es. At th e
ungual phalanges th e digital arteries subdivide into palmar and dorsal
branches, which form plexuses in relation to the pulps of the fingers
and the mat rices of the nails respectively .
Th e radial a1'te1'y enters the palm from the dorsal surface between the
inner head of the flexor brevis and the add uctor pollicis muscle (page 405) ,
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and, after giving off the arteri~ princeps polli cis and the radialis indicis,
cont inues .inward as the p almaris profunda, und er the branches of the
median nerve and the flexor tendon s, to anastomose with th e uln aris profun da and thu s form th e . deep arterial palmar arch (Plate 48, Fig. 4).
This ' arch is seven centimetr es, or two and three-quarter inches, above the
interdi gital clefts. The arteria princep s pollicis at its origin is of large
size, and passes between th e abductor indicis .(or first dorsal interosseous)
and the adductor pollicis to the ulnar side of the palmar surface of the
metacar pal bone of the thumb. In th e interval between the lower portions
of the flexor brevis muscle it divid es into two lateral bran ches, which run
along one or each side of the thumb and inosculate with each .other similarly to the other digital arteries. The radialis indicis a1·tery descends
from its origin to th e radial side of the index finger. Usually at the
lower border of th e adductor pollicis muscle thi s 'vessel communicates with
th e superficial palmar ar ch, and it often receives a branch from the princeps pollicis (Plate 48, Figs. 3 and 4). The deep arch receives three po1'fo rating branches from the dorsal carpal rete through th e spaces between
the metacarpal bones, and from its upper bord er gives off branches to the
adjacent muscles and branches to the anterior carpal rete. From its lower
border four small branches descend in relation to the palmar in terosseons
muscles and communicate with the digital arteries from the superficial
ar ch, as above described. Occasionally one or more of these interosseous
branches ar e substituted for the regular arteries to the fingers.
lVounds of the palm involving any of the principal arteries are always
serious, in consequence of the free anastomoses between the vessels forming the arches, and of the difficulty of reaching the bleeding vessel and
securing it in the wound without damaging other important structures.
Neverth eless, the above procedure is the only proper one, as the hemorrhage can rarely be checked by tying either one or both of th e main
arteries above the wrist.
The ulnar nerve, after passing over the anterior .annular ligament at
the wrist, on the inner side of the ulnar artery, divid es into a deep and
a superficial palmar branch. The deep palmar bran ch. supplies th e muscles
forming the hypothenar eminence, and accompanies the ulnaris profunda
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artery to supply all the interosseous muscles, th e two uln ar lumbricales,
the addu ctor pollicis, the inn er head of th e flexor brevis pollicis, and the
carpo-metacarpal and metacarpo-phalangeal articulations. The superficial
p almar branch distributes filaments to the sk in over the hypothenar eminence and the inner surface of the palm of the hand , and to the palmaris
brev is muscle, and divides into t wo digital nerves, one to th e ulnar side
of the li ttle finger and the oth er subdividing and supplying the opposed
sides of th e ring and little fingers (Plate 48, Fig. 4, and Plate 53, Fig.
3). The superficial branch of the ulnar communicates with the median
ner ve by a bran ch which passes beneath the superficial palmar arch.
The median nerve (Plate 48, Figs. 3 and 4) , as it descends from the
forearm under th e anterior annular ligament, is enveloped in a fold of
the synovial membrane. It is superficial to the flexor tendons, and as it
enters the pal m becomes somewhat swollen, of a pinkish color, and flattened, and divides into two bra nches of nearly equal size. The external
palmar branch supplies recurrent filaments to the muscles of the ball of
th e thumb (th e abductor pollicis, the opponens pollicis, and th e outer
head of the flexor br evis pollicis), and ends in three digital nerves, two
to the thumb and one to the radial side of the index finger. The nerves
to th e thumb pass one on each side of the long flexor tendon as far as
the ungual phala nx, wher e the outermost nerve connects with the termin al branch from the radial nerve. The ner ve to the radial side of the
ind ex finger sends a filament to the first radial lum bri cal muscle, and is
continued to th e ungual phalanx. The internal palmar branch of the
median nerve divides into two digital branches, which pass vertically in
a line with the clefts between the ind ex and middle and the middl e and
rin g fingers. About th ree centimetres, or one inch and a quarter, above
th e webs of the fingers the digital branch es subdivide into lateral digital
nerves, which are distri buted as follows. The nerves from the first branch
pass to the opposed sides of the index and middle fingers. The first digital
branch also supplies the second radial lumbrical muscle. T he nerves
from th e second branch pass to the opposed sides of the middle ~nd ring
fingers, receiving communicating branches from the ulnar nerve.
After many careful dissections, and repeated crit ical exami nat ions on
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the living r egarding th e cutaneous distribution of the vari ous digital
nerve s, the author is inclined to believe that th e arrangement as shown
(Plate 53, Figs. 2 and 3) may be considered to represent the ir usual relations. It should be remembered th at th ere is commin gling of the fibres
of the median and ulnar nerves by direct intercommunicating nerves both
above and below the wrist, which probably accounts for the discrepan cy
in the observations on thi s subje ct. The extre mities of th e digital nerves
ar e provided with peculiar little bodies, the Paoinian. corpusoles, which are
found in gr eater number on the nerves of th e thumb and th e ind ex finger.
Their fun ction is unknown. The cutan eous nerve-supply of th e hand is
remarkable for th e high development and th e great number of the tactile
corpuscles, which give to it an extraordinarily acute degr ee of tactile sensibility. The most sensitive ar ea is the palmar surface of the tips of the
fingers, and especially that of the un gual phalanx of th e in dex finger.
The dorsal surface of the hand is the least sensitive, as already stated.
The superficial ly mphatic vessels commence by palmar and dorsal vessels
on each finger, which unite and form plexuses on the palmar and dorsal
surfaces of the hand respectively . Those of th e palm ar plexus ar e small
and very close, and ar e arranged in an arch, from which vessels pass up
the forearm accompanying th e superficial veins. Those of the dorsal
plexus are comparatively larger and more num erous, and th eir vessels
wind round the bord ers of th e forearm above th e wrist and j oin with the
vessels from th e palmar plexus. The deep lymphatic vessels accompany
th e vente comites of the rad ial and ulnar arteries.
The nails ar e the horny plates which sur mount the finger-tips upon
th eir dorsal sur faces, and may be regard ed as modified app endages of the
epidermis, E ach nail rests upon th e extremely vascular and sensitive
nail-bed of th e dermis, the npp er portion of which is called th e matrix,
whose papillre ar e arranged in ridges and protected by a fold of th e sk in.
The part of the nail in relation to the mat rix is the root. It is the thinnest part, and appears white and opaque j ust in front of the fold of th e
skin, and , owing to its crescent shape, is called ~€:· lttn:ltlCt'.••·.T1~~ :latt er
is always more pronounced in the thumb t.l~~n in··ei;~·iin:gJt:s~:~ ::rflti::i~owth
of the nails is like that of the epidermiW~~ :~~ :~Ij~~~!1nt:.l~~~~P.~f~~:
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nail-cells in the nail -bed, so that as long as the matrix is preserv ed the
nail is capable of reproduction. The nail s vary in individuals, and und er
certain constitutional conditions are probably influenced by impeded circulation, for there appears to be a direct communication between th e
arteries and the veins in the matrix. It is noteworthy that during convalescence from many of the exanthematous diseases grooves mak e their
app.earance across the nai ls, presenting indications of growth. As th e
digital nerves supply large terminal filaments to the nail -beds, it is not
difficult to account for the intense pain which is experienced when a
splinter or other foreign body is thrust beneath the nails.
The development of the bones oj the wr1:st and hand occurs at varying
periods. At birth the carpal bones are all cartilaginous. The os magnum
becomes ossified in the first year, the unciform in the second, the cuneiform
in the third , the trapezium in the four th, the semilunar in the fifth, the
scaphoid in the sixth, the trapezoid in the seventh, and the pisiform not
generally before the twelfth.
The metacarpal bones and the phalanges are usually composed of a
shaft and an upper epiphysis. The shafts become ossified soon after
birth, and the epiphyses are all united about the twentieth year.
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