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2 Duseases of the Foot

when werght beanng tales place. The phalanges make up the shele
tal structure of the toes The outer longitudimal arch 1s firmly con
structed and 1s made up of the calcancus the cuboid and the fifth
metatarsal bones at times the fourth metatarsal bone 15 included
(Fig 1) The mner arch 1s made up of the calcancus the talus, the
navicular the cunerform and the first metatarsal bones (Fig 2) The
sccond and tlurd metatarsal bones are also mcluded as part of the
mner arch

It s clear, then, that the calcaneus 1s the most important structure
of the foot- of great importance also 15 the first metatarsal bone, the
fact that itas much heavier than the others indicating great functional
demand. The outer longitudimal arch 1s firm and strong and 1sa uscful
static support. The mner longitudinal arch acts as a spring and per

.@ —Y : =
& Cuneiform  Tuberost
w'\—' e of nuviculaxt*y

Fig. 2 Bones of the foot, medual aspeet.

muts elasticity in the gt The height of the medial arch 15 measured
from the tuberosity of the navicular bone to the floor The head of
the talus 1s the Inghest point of the arch but the posttion of the
navicular 15 more readily 1dentified The relationsinp of this height
to the distance from the caleancus to the head of the first metatarsal
bonc can be used as an mdex of the height of the arch Tlns index
was found to be 0 57 i adults and 0 21 m the newbom The small
index m the newborn 15 due to the honzontal position of the
calcancus

Articulations. The articulations i the foot arc of two general
tvpes The ankle and interphalangeal jomnts arc tvpical unge type.
Dorsificxion and plantarficion occur at the ankle jomt The tarsal
and tarsometatarsal joints arc of the gliding type Supination prona
tion anversion and cversion occur as an aggregate of mobion 1 the
tarsal and metatarsal system \lotion at anv single joint 1s sheht

Ligaments [ic higainents of importance are those extending from
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Trana. crural ligament
Cructate hgament
Tibiahs anterior

Cruciate hgamant
Ext hallucis long N
Tlaxor hallucts kong
Flexor dig long v
Abd. and flexor ‘\\ v
hallucts bravis', 3
Y

Fig 4 Medial aspect of the ankle, showing the tendons, mucoas sheaths
amd thelr retaiming higements

Ant.
talotibtal
Tiblonavicular Post talo

antar
calcanconavicular
Long plentar

Fig 5 Ligmments of the ankle, medial aspect
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facc of the calcancus (Fig ?r)“ This ];g:hmcntk]u important 1n the
sideration of spran and fracture at the ankle.
mnThc plantar cd%conm‘xwlar ligament 15 a powerful and 1impor
tant siucture which runs from the sustentaculum tals to the navieu
Jar bone and has an attachment to the deltord hgament (Figs 5
and 7) On its dorsal surface 1t supports the head of the talus
undernearth 1t runs the tendon of the tibubs postenor, which 1n
turn supports 1t. Tlus 1 a heavy hgament that acts as a deaded
obstruction n the reduction of talipes varus It 15 also significant

Fig. 6 Ligaments of the anlle, lateral aspect

m the prevention of pes valgoplanus smce it supports the head of
the talus Turther support of the longitudinal arch 1s received from
the long plantar hgament which 15 attached postertorly to the cal
cancus and branches to the cubord and to the bases of the second,
third fourth and fifth metatarsal bones The shiort flexor of the fth
toc and the adductor of the great toc arc attached to the sheath of
the peroncus longus Thus 1s sgmficant masmuch as a flattening of
the arch will put tension on the peroncal muscle and fasaa gnd tlus
i turn will causc 2 contracture of the fifth toe as well as an adduction
of the great toe (hallux valgus) There 15 also the plantar calcanco-
cuboid igament which binds the calcaneus to the cubord These
hgaments act as supportive structures to the longitudinal arch
Antenoth  there are some bransverse Iigaments attaching the heads
af the metatirsal bones on thar plantar aspects these tend to pre
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vent spreading of the heads of the metatarsal bones and help support
the transerse arch.

The plantar aponcurosis 1s a strong laver of fibrous tissuc arranged
m a longitudinal direction and attached postenorls to the calcancus.
It spreads forward 1n a fan-shaped manner and sends prolongations
to each toe. It 1s thick at 1ts apey and attachment near the hed),
Fibrous bands connect 1t to the skin It covers the muscles and sole

mu
T NLacimate ]54
- (deep layer)

e

-

Fig 7 Ligaments of the sole of the foot.

of the foot and helps protect them  Attached to the plantar aponcu
tasis as well as to the caleancus 1s the flexor digitorum brevis. Thas
acts as a Bexor to the four small toes Thus nhen the plantar
aponcuross 15 clongated as i pes valgoplanus there 1s a tendency
toward contracture of the tocs VWhencver a tendon angulates at
an artriculation 1t 15 held 1n place by stnps of fascia called “retinac
ula ” The peroncal tendons are held in place by two of these (su
penor and mfenor) retinacula one running from the fibula to the
calcancus and the other bemng attached entirehy to the catcaneus
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peroneus Jongus tibiahs anterior and flexor hallucis longus muscles
If the tibmhs posternior muscle 1s contracted and the pcnﬂl:l are con
tracted at the same time, there 15 a tendency for the arch to be pulled
together When this happens the transverse arch 1s also rmsed

!
\r:_..‘:jg:} A
(;! -

SErRP

Fig. 8 lnscrhon of the tibuls posterior and peroneus longus, showng
the slimg formation to support the arch 1 Tendinous connection between
the long peroneal and postenor tibm! muscles 2, postenor tibuml fbers going
under the long peroncal tendom

Contracture of the mtnnsic muscles m the sole tends to rasse the
arch The short muscles around the great toc which arc mor¢
powerful than 1s generalls belicved not only act to abduct fles and
adduct the great toc but also aid i supporting the longitudmal
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arch Coopm-.;tmg With the short Muscles Particyja, those of the

Gifth o0 th Mereage g Stability o the foor.
'I?zcabductor of the greqs toe hae lost 15 [uncbon tog ETCat exten,

I evilizeq Countres The Power ofabductwn % Present 3, the ney,

bomp and ;¢ Teporteq ¢, be Present 1 the bare footeq Natives of

Sout), Afnieg Iy of the 2 prg, ve

uggests ¢ Presence of the functyq,, of abdaetygy, The tibig)ys

or g from ¢, or us



8 Duseases
peroneus longus tinalis anterior and flexor hallucs fon
If the tibialis postenior muscle 1s contracted and the pen
tracted at the same tume, there 15 a tendency for the arch
together When this happens the transverse arch 18

tal
7, KRN
4
7 S Flexe
14 .9 7 g
1 4 L fleror of dig
L 7
mascles =7~ Adductor of hallux
I & {uccuoo un]
dxnau:?lp
m I.oné'pcrom-l musel
(4
plan 4 —Antersor tibal rmosch

Fig. 8 Insertion of the tibalis postenior and peroneus long
the sling formation to support the arch 1 Tendinows connech
the long peroneal and postenor tibal muscles 2, posterior tiblal
ander the long peroneal tendon

Contmacturc of the mtrnsic muscles m the sole tends t
arch The short muscles around the great toc winch
powerful than 1s generalls believed not only act to abduc
adduct the great toc, but also ard in supporting the lo
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peroneus longus, tibials anterior and flexor hallucis longus muscles.
1f the tibialis posterior muscle 15 contracted and the peroner are con
tracted at the same hume, there 15 a tendency for the arch to be pulled
together When this happens the transverse arch s also mused

Fig. 8 Insertion of the tibulis posterior and rcﬂmcu.l longns, showing
the shng formation to support the arch 1 Tendinous connection between
the Jong peroncal and postenor tibal muscles 2, posteror tibual fibers going
under the long peroncal tendon

Contracture of the intnnsic muscles m the sole tends to ruse the
arch The short muscles around the great toe whieh arc morg
powerful than s generally believed not only act to abduct flex :m‘
adduct the great toc but also aid i supporting the longitudina
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digitarum brevis and the quadratus plantae; the third hes betsveen
the quadratus plantac and the tarsal and metatarsal bones, and the

=m0, A
N e o N roxager ¢ reens
IPDT\\; cal «i\""rfxg:eéu Long pla 2. 1K
Fig 10 Longitudimal section of the foot showing the fxsol spaces.

ctatarsal
fourth hies deep to the adductor obliquus halluais The m
lg:lcrspnlcm dcrg?n nto the third and fourth fascal spaces along the
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The artenal supply to all the digits 15 extremely nich so that, no
matter what compression 1s expenienced there 15 little danger of
obhteration of the blood supply smce not all the vessels will be cut
off (Figs 11 and 12)

The artenes of the foot vary n different persons, several anomal
ous patterns having been described This alteration m the position

[
a“\\\.‘.:‘{\. Saphenous .

A1a)

Fig 13 Nerves of the dorsum of the foot.

of the vessels must be taken mto consideration 1n properly cvaluat

g the pulse taken from the dorsal and tibmlis posteror artenes

m any study of vascular discascs

dn;T;hc dorsum of the foot has a complete plexus of vans which

. N into the great saphenous vein The plantar aspect of the foot
practically devoid of superficial vains The lymphatic vesscls of
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second toc; 1t supplies the third fourth and fifth tocs. The area
between the lateral tarsal arten and this arch frequenth hasa poor
vascular supply and for this reason there 13 a tendency for poor
healing of meisions made 1n this arca The distal end of the vessel
supphes the medual side of the second toc and the entire first toe.

Fig. 12 Plantar artencs, deep vicw

The d antar artery perforates between the first mterosscous
musc]cctt‘g lfl’l{lltc with fl?c end of the lateral plantar artery .

The posterior tibral artery comes down between the meda
mallcolus and the calcancus to reach the plantar surface where 1t
duades into a medial plantar arters and a lateral plantar arfrln
The latter the larger of the two forms an arc at the bases of t |§
metatarsal bones and sends branclies to all five toes The mcdlu
plantar arters continucs along to end on the medmal aide of the
first toc



Anatormy 13

The arteral supply to all the digits 15 extremely rich so that no
matter what compression 15 expenieneed  there 15 ittle danger of
obliteration of the blood supph since not alf the vessels will be cut
off (Figs 11 and 12)

The artenics of the foot vary in different persons, several anomal
ous patterns having been described This alteration m the posihon

Tig 13 Nerves of the dorsum of the foot.

of the vesscls must be taken mto consideration 1 properly cva
mg the pulse taken from the dorta) and tibualhs gmoﬁcnrt;r srti:l:f;
m any studs of vascular discascs

The dorsam of the foot has a complete plexus of vems wlich
draim 1nto the great saphenous vein The plantar aspect of the foot
s prachically devord of superfical vons The lvmphatic vessels of
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the Joner extremity consist of two scts superfical and decp and
tharr distnbution corresponds closcly to that of the vans The sole
and inner half of the dorsum of the foot drain along lymphatics
or mterlvmphatics that course along the mner aspect of the leg
and find ther way to the mgumal lmph nodes The outer aspect

Tig 14 The plantar nerves, superficial

of the dorsum of the foot and the outer tocs are dramned into \ﬁsl.'l;
wlnch go along the extemal saphenous vein to nodes in the pophtea
space and then to the deep femoral nodes e foot
Nerves The postenior tibual and peroneal nerves supph the ood
except for the mner border supphed by the saphenous nene a;'l
the outer surface supphed by the sural nerve (Iag 13) The {;Zan}:ﬂ
nenes are branches of the postenor tibial nenve and supply l]c
plantar surface of the foot The medul plantar nene supplhics the
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first second and third toes and the medual half of the fourth toe,
the lateral plantar nerve supplies the outer half of the fourth toe
and the fifth toc (Mgs 14 and 15) The dorsum of the foot s
supplied by the superfictal peroncal nerve, except for the first mter
digtal space, supplied by the deep peroncal nerve The bottom of

ar

Fig 15 The plntar nenves decp

the heel 15 innenated by a branch from the tibal nenve called the
medial calcaneal nerve. The scgmental mnervation of the foot 1s
not so definite as that m the hand becuse of the greater degree of
rotation durmg development (g 16) The dorsum and lateral
de of the foot are supphed largeh by the fifth lumbar nerve, the
medual surface by the fourth lumbar and first sacval and the region
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of the heel by the first sacral The sole of the foot

from the fifth lumbar and first sacral ¢ foot recaives fibers
The muscles which control the foot are likewise mnervated by the

tibial and peroneal nerves The triceps surac postenor tibual flexors

Fig 16 Cutancous innervation of the foot A and B segmental dsstriba
tion C and D penpheral nerve distribution Si and Sa, first and second
sacral nerves; Ly and Ls, fourth and &fth lumbar nenes

of the tocs and small muscles of the foot are mnenvated by the tibual
nenve and 1ts branches The extensors of the toes tilualis 1ntenor
and peroncus tertius receive fibers from the deep peroncal nenve
and the peroncus longus and brevis are supplied by the superfical
peroncal nerve
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Skin The shin on the sole of the foot 15 thick, whereas that on
the dorsum 1s thin The dorsum of the foot has loosc arcolar sub-
cutnneous tissuc which takes up flurd readily i edema and becomes
swollen and inflamed m mfection The skin on the sole 15 thickened
by hypertrophy particularly i thosc areas where pressure 1s applied
Beneath the skin 1s a fibrotic adipose hissue Thus fibrous tissue mnter
weaves to form a tough mat which acts as a protective wall for the
weight beanng bones These structures also protect agamst abrasions
and perforations The skin of the sole 15 covered with a scries of
ndges which make a charactenstic print such as 15 made by the
fimgers These ndges tend to give a better grasping surface, smce
they give nse to fnction

Nails, The nails or ungues are homy plates covenng the dorsal
surface of the distal half of the terminal phalanx of each toe. Ihicy
are implanted mto a groove 1 the sk by a covered portion called
the “nail root  The exposed part 15 called the ‘body, and its distal
part where 1t 1s no longer attached 1s called the “free margin - The
part bencath the body and root of the nailis called the  nail matnx,
because from 1t the nail 15 produced Under the nail the matnx
18 raised 1n a senes of vascular longitudinal ndges This vascular
tissues gives nise to the color seen through the transparent pail plate

Near the base of the nail the vessels are smaller, and the nail is
not adherent to the connective hissuc This portion  therefore, 15
wlute and because of 1ts shape 1s called the “lunula " The cprdermas
covers a narrow margm of the proximal part of the nail plate to
form the cubicle It continues along the lateral margm of the nail
and becomes connected wath the under surface of the nail a little
behind its free margin The cuticle and nail plate thus become con
tinuous structurcs Both are denved from the cpidermis

The superficial horny part of the nail consists of a thickened
stratum luardum The thin cuticular fold along the lateral margin
15 called the eponvehium ” and along the proximal margin the
cuticle and the cponychium are denved from the stratum corneum

deeper part of the nail consists of stratum mucosum The
matnx 1s made up of the papillae, which arc covered with columnar
cells On these in tum are supenmposed rounded or polygonal cells,
and the more superficial cells become broad thin and flattened
The nail grows m Iength by prohfcration of cells at its root It
grows thicker from the part of the stratum mucosum which les
under the lunula The nul alwavs grows in a straght Iine from the
root Injuns to the stratum mucosum bencath the lunula results m
alteration n the thickness of a nafl (1 1, 17)

2



18 Diseases of the Foot

Retention of the Arch Altered position of the fi

tancous changes n the banes ruulltx; the dmtlopr;.loc:::)? glg:rgi
of the foot The retention of these arches 1t due to certain definite
structures. Trst of all the hugh development of the caleanens

creases the haght of the postenor part of the arch Sccondly the
plantar aponcurosis acts as a bow stnng to retam the arched pos
tion of the bones Curther support of the arch 1 obtamed from the
great development of the deltoid plantar caleanconavicular and

Fig 17 Longitudiml sechion of the nail A, Nail plate; B lenuke C, il
D matr; E, oail root, F nail wall (From Pardo-Castello Dreases

bed,
of the Nails Charkes C Thomas )

long plantar higaments 1 urthermore, the shart ficsors on the phintar
surface of the foot tend ta retan the bowed posion of the tarssl
bones The sccondary attachments of the hbabs posterior make it
traverse beneath the arch  The long peroncal acts in a similar way
from the oppasitc direction forming a sling to suspend the asch
(scc Tig 8)
RFFFRENCES
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PHYSIOLOGY

MOVEMENTS OF THE FOOT

The movements of the foot are never sumple, but for the sake of
convemence we can speak of four prnmary movements dorsiflexaon,
plantarfieion mversion and eversion When the foot moves on 1ts
transverse axis we have domiflexion and plantarfleon  when the

Iig. 18 Pnman motions of the foot. 1 Doarsiflenon 2 plantarfleion, 3
cvension; 4 lnvension.

dorsum of the foot approximates the antenor surface of the leg.
we speak of dorsiflexon and when the plantar surface of the foot
approaches the postenior surface of the leg, we speak of plantar
fleion The smiple terms fleon and  extension  of the foot are
not used since what would ordinanly be the movement of fcuon
15 camed out by the group of muscles on the dorsal or antenior part
of the hmb and these are always called extensors  To avord con-
fusion therefore we spaak of this movement as  dorsflenon
md the muscles that bring about this movement are called  dors:
19



20 Diseases of the Foot

flexors” rather than  extensors  of the foot. For chinty the term

plantarfiexors 15 used for the muscles that bang the foot mto
plantarfienion When the foot moves on 1ts longitudinal aws so
that the sole 15 rotated mwardly to face the other foot this 1s called
symversion, when the sole of the foot 1s rotated on its longitudinal
ax1s so that it faces awas from the other foot this s called version
(Tg 18)

For the sale of clanty it 1s neeessary to definc other movements
n the foot  supination™ 1s 2 rotary movement m the longitudinal
ax1s m which the great toc 1s hfted away from the floor whereas

pronation 15 the oppositc moventent m which the small toc and

A |3

«

A
J

Fig 19 A Ilcel in valgus pontton B heel 10 normal poution; C heel in
\ams posihon

outer margin of the foot arc clevated  Ihese movements take plice
m the foot itself When the foot moves with regard to the avs of
the leg, so that the margms of the foot lead i the movements, we
speak of abductton” and ‘adduction  When the medul margin
precedes 1n the direction of the tibia we speak of “adduction when
the lateral margin precedes w the direction of the fibula we use
the term  abduction

In normal motion the movements of the foot are usually com
bined, most often i the following manner supmation and adduc
tron are assoctated with plantarflexion pronation and abduction are
assoctated with dorsificuon Since pronation and abduchion are
nearh always combned, esther onc of these terms 1 used to deveribe
this combination of movements In this text the term “aversion
will be used for tins combmation of movements for”thc combina
tion of supmnation and adduction the term inversion will be used
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24 Diseases of the Foot

heel 1s hifted m the air The foot m this casc acts as a lever with
the fulcrum at the talus nd the postertor projection of the caleancus
as a short lever upon wlnch the powerful calf muscles exert ther
force The flexor muscles of the toes particularly the flexor halluers
longus contract and cause the toes to gnp the floor and propel

I1AIRA
AR

Normal gait

In walking while the night heel 13 on the floor and the foot 1830
donuflecvon the knee s fully extended (11g 22) 3s the calf muscles
contract and the hieel leaves the floor the hnee 1s fled 3s the
weight 1 taken over by the tocs and the heel contmnes fo ¢
flewon ncrcises at the knee [ or a short mtenal toward the end
of this phis¢ m steppmg, the entire wesght of the bods rests om the
nght foct done The Icft font 15 dleared off the floor and v swunt
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consists 10 a complicated group of movements and requires the
coordimnation of the muscles of the Jower extremitics as well as those
of the body as a whole. Coordmahon of the muscles depends on
muscle tonus and muscle control and on muscle sensc and jount
sense Gait also depends on the organs of cquilibrum vision the
cerebellum and the semuarcular eanals Many of the movements
volved 1n walking are controlled by reflexes although wallung as a
whole is a voluntan movement With continuous prachee, refiexes
arc established that make for automatic movements these remam
under the control of the higher centers

Smce walking depends upon the structures and function of the
body as a whole, errors 1n gait must be sought m sources other than
disturbances e the fect A ncurologic lesion s likel to be the
causative factor m an abnormal gmt and a postural disturbance
m the trunk can be the explanation of a vanation from the normal
gait Poor posture—that 1s an mncrease of the normal curves of the
back—causes a sluft it body weight that interferes with normal gt

I'rom all thus 1t follows that an understanding of the duorders of
the foot requires studs of the structurcs and function of the bodv
as a whole as well as immednte study of the anatomic and phymo-
legic changes m the foot

Running 15 a form of locomotion 1 wlich the weight of the body
1s transmutted by fivation of the foot 1n such a way that only its
anterior part touches the ground A second characteristic of runming
1s that there 1s a phase m which both feet arc off the ground 4t the
same time  Ihe body 15 mclined forward so that there 1s a tendency
for the foot to cntc?x the weght of the bods The forepart of the
foot 1s brought m contact with the ground as a result of the achion
of the powerful posterior graup of leg muscles The mam propul
swe force 1n running 1s through the action at the knee of the quad
neeps femons muscle A sharp contraction of the flevar muscles
of the tocs, particularly the Aevor hallucs longus helps to bnng
about the sprng wluch forees the body off the ground

In chimbing—for cxample, i going up starrs—sufficient force 8
necessany to Ift the entire bode waght from the hecl onto the
antenor part of the foot and ta sustan the weight until the other
foot can be brought up te the nest step In deseendme the waght
of the body 15 placed first on the ntenar past of the foot 1t is held
there untsl the heel comes 1n contact with the floor and the other
foot i brought down to the nevt step

In yunping the spong 15 the same as m runmng but i greath
euagetrated so that the phase wherem bath fect are off the ground
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EXAMINATION

I'he expenence knowledge and viewpomt of the caminer are
mmportant m cxammnation of the foot Ile must have a conception
of normal anatomy and phystology and must bear 10 mind that the
foot 15 only a part of the body and as such 15 mfluenced by all
the factors that teke part in statics and m locomotion I ven though
the patient s complamt 1s defimtely hmuted to the foot the causa
tive factor of the disorder may be a disturbance i some other part
of the body It 1s also important for the examner to keep n mind
the patient s pownt of view  The Justory must first be a presentation
of the patient s conception of the development of Ins svmptoms
but in order to arnve at a logical presentation of facts the question
ing must be directed by the camimer

The Instory ncludes first the presenting complamnt and ats dura
tion Next 1t takes up the onsct of the disturbance, its progress
and the causative factors n the patient s optmon e knd of the
svmptoms direets further questiomng with regard to ctiologic fac
tors and sccondary symptoms Inquigy 1s made about previous treat
ment 1nd its effect “The amount of disabihity and the response to
normal function are stablishied  An impression of the type of per
son 1s formed at this tune.

The posture, carmage and gait are observed the tramed e will
look not onk for drsorders n the foot stself but for abermitions
m any part of the locomotoer system

The objective findings are obtamed by cxamining the foot
the wsual mcthods observation palpation cxamumation for the
moements possible, measurements  toentgen cxannnation and
specal neurologic tests as well as arculatory tests when such are
mdicated

The patient 18 then seated and both fect arc examined 1 xposure
sufficient to show at least the knee s neeessany n every case W hen

21
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15 defined by trying to obtamn the maximum amount of correction
The vanous jownts are cheched for any linntation of moevement
Dorstfiexton and plantarflexion of the ankle are cxanuned to scc if
there 1s any loss of motion Normally the foot can be dorsiflesed
to an angle of about 75 degrees and plantarflexed to about 145
degrees The talocalcancal arhiculation 1s tested for the amount
of lateral movement possible with the foot at nght angle The fore
part of the foot 15 brought nto pronation and supination testing
the movements of the joints in the tarsal arca The tocs are then
plantarflexed and dorstflexed to cheek the movemients at the meta
tarsophalangeal and interphalangeal jomts The joints arc palpated
at tlus time for the presence of crepitus or exostases of the articular
surfaces

The length of the hmbs 15 measured from the antenor supenor
ilac spine to the tip of the medial malleolus to determine whether
there 1s any actual shorteming The length 1s also measured from
the umbilicus to the tips of the medial malleolus In the presence
of an adduction deformnuty at the lup the length of the hmbs,
mcasured from the ilac spine to the intemal malleolus may be
equal whercas the dstance between the antermal malleolus and
the umbilicus will be shorter on the side of the adduction defornnty
I'fus 15 called apparent shorteming A pelvic tilt will alwys be
associated wath cither actual or apparent shortening | or this reason
1t 15 best that the patient be i a standing position when measured
Boards arc placed beneath the imb on the lower side of the pehss
until both antenor crests are 1n the same honzontal ine The amount
of rising neeessany to do this will indicate the amount of shorten
wg present 1 or comparative measurement of the crreumn ference of
the imbs the same pont must be measured m cach The shin 15
marked at a neasured distance from the patella and the arcum
ference measured at this Tevel on cach mb

Iie foot 15 incasured from the heel to the tip of the great toe
or to the tip of the second toc, on woight baarmg e breadth of
the foot 15 measured at sts swidest pomt through the heads of the
first and fifth mctatarsal bones Onc foot 1s frequenthy larger than
the other Tlus vamation m size 15 of prunary nnportance in the fit
ting of shoes the shoes should be fitted to the larger foot

Rocentaenograplue exannation 1s an nnportant ard i dugnosis
the tnal dagnasis m certain disorders of the foot depending enhirely
an the roentgenogram: Roentgenograms are particularly valuable in
showmng articular changes  fracturces epiphvseal disturbances and
tumor or infections of the bones In the presence of a defonmty
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of the foot the roentgenogram wall show the amount of bony change
and altcrations of the jomnt, and will be a guide to the method of
treatment and the difficulties to be expected m carrying out the cor
rechion It 1s well to remember 1n taking rocntgenograms that the
conditions in the antenor part of the foot arc best visuahzed n an
anteroposterior view, whercas the lateral view 15 more satisfactory
to show alterations m the postenior part of the foot.

The reflcaes are examned rontnely and rough seusory cxamina
tions arc made. If a disturbance 15 found or suspected an exact
caminaton 15 carried out; and 1f the explanation of local change
1 not obvious, a complete neurologic examnation 15 requested

Curculatory disturbances are tested by observabion and palpa
tion When more accurate Sndings are necessary, rocnfgenograms
of the vessels are made with or wathout the mjection of theobromine.
Accurate thermal measurements are sometimes useful. It 15 1mpor
tant to remember that local static changes are often sufficient ex
planation for the presence of edema n the foot and anlle.

When an nfection 1s present smears and cultures are uscful
The 1dentification of bactena 15 mdicated when the lesions are
chrone, unusual or stubborn It may be necessary to asprate joint
flud to male smears and cultures When the nature of a tumor 15
not understood, a biopsy may be made.

In nddition to routine cxamination of the foot 1t 1s always neces
sary to examme the pahient s shoes The haght and weight beanng
surface of the heel the thickness of the sole and the ngidity of the
arch are observed I'requently the shoe wall contan an arch support
the tpe of this support should be taken into consideration m diag
nosis Often there 1s not ample room for the tocs The way the sole
has been worn will indseate w hether weight bearing has been greater
on the inner or outer side of the foat. The mside of the shoe mas be
cxamined for roughening near the toc cap or at the counter he
general appearance of the upper of the shoc frequently denotes the
degree of alteration necessany for adaptation to a deformty
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Shoes may be considered a nonnal requirement of modemn eniliza
tion smce the function of the foot has been altered and the foot
requires spectal measures of protection The ongmal protective
covenng had as its pnman object the guardmg aganst cold and
rough sharp surfaces 1or this purposc a soft lcather moccasm
served very well Later, firm surfaces demanded more protection
for the foot and m warmer chmates the leather sandal was a sabis
factory solution The majonty of people today however have need
not only for protection against hard walking surfaces but also
aganst cold heat and mowsture In large aities people do neadly
all their wallang on hard surfaces 1o devise a coverng for the foot
that wall be able to contend favorably with all these factors 1s a
defimte problem At present st 15 best et by the use of the leather
shoc

In addition to thesc needs for protection there 1s also an altered
functional demand It 15 obvious that hard walking surfaces subject
the foot to a greater stram 1 urthennore, the inode of living toda
makes entircly different demands on the foot There 15 greater
occasion for prolonged standmg and prolonged sitting One man
mav have to stand for cight consccutive hours to camry out s work.
whercas another may sit at a desk for an cqual Iength of time. In
thns way gross deviations from the demands that would be normal
for the onginal construction of the foot arc to be found n almost
all walks of ewilized life. The result 15 a defimite need for hypenie
measures winch will meet these altered demands i the most sabs
facton way

Besides these altered functional demands on the toot there has
been mother stumbling block i the way of proper hygiene. ﬂc,:l
domm e of style over practical needs m footwear has presail
forvear particuiarh among women The modern womarn howere?

32



Hygiene and General Care 33

1s gradually expenencing an alteration or hiberstion from style de
mands m faver of greater comfort and ncreased use of the foot,
and there has been noticeable mmprovement m ths direction dunng
the last decade With the present trend and shyle 1n clothes women
have need for vanous tvpes of shoes, depending on the function
required of the foot, they wear low hecled shoes to walk i or for
sports duning the day and change to high hecled slippers for dancing
m the cveming This 1s what we must consider nommal 1t would be
yust as ndiculous for a woman to wear hiking shocs in the ballroom
as 1t would be for her to wear high hecled shippers for active sports
The hygienic measure of protective covening must  therefore, take
nto consideration the present demands Tlus problem 1n regard to
different types of shoes will be considered later

The first covenng of the foot 15 usually a stocling or sock, and
the matenal from which such a covenng 1s made 15 of some 1m
portance, This foot covenng has two purposes one 18 to heep the
foot warms and the other 15 to protect the foot from fniction rub
by the shioe. It 1s necessary that the covenng be made of matenal
which will absorb mossture Silk and w ool have proved satisfactony
Woo! hose have a certain amount of clastiaty which gives some
support to the vems In normal fect these considerations are not
o mpartant, and nylon hosc are quite satisfactory Chmate con
ditions are a factor m the choice of foot covening It 1s worthwhile
menbomng here that the hose should fit properly They should
not be too narrow or too short since hose that confine the feet and
toes mterfere with normal function and ulhmately result in a de
formsty The hose should of course, be changed frequently

Properly used the house slipper 15 permussible. The advantages
are that one can clevate the feet more readily; shppers are usually
highter and looser than shoes and are therefose more readily slipped
onand ot They do not however provide adequate protection for
the fect agamnst the floor surface; therefore their use as a subshitute
for regular shoes around the house, parhicularly 1 persons with weak
fect, will further increase foot disordets A good house shipper has
a leather sole and a low heel and 15 3 convement hygieme measure
if 1t s hated to the use for whuch st was mtended

A pnmary conmderation m the hvgiene of the foot 15 normal
exeresse, the execution of the physiologic reguitements of the foot
The tvpe of function vanes under diffcrent arcumstances It s
more normal for children to run skip and jump than 1t 15 for older
people. All people have to walk and stand Prolonged standmg 15,
mevery case, a stram that wall altimatedy lead to a decrease i the
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strength of the structures An essental hygieme measure 15 there
fore, to avoid prolonged standing

In occupations that require constant standing some mecasure
should be tiken to give frequent penods of rest IMie cconomie
advantage of penodic test 1s todny being recognized e actual
working tunc of the traffic policeman for instance. has been broken
up so that he gets frequent rest penods With prolonged standing
1t has been found that there 1s a defimte demand for protection of
the foot 1Tun leather soles are madequate, and expenience has
taught the need for heawy soled shioes  Thick leather acts as an m
sulation and has more resiliency than the pavement By the same
token the need for a heavy sole would be lessened of the standing
were carried out on a cork floor When standing 1s practicalls con
tinuous and there s httle change of positton strain 15 almost inev
table. Such standing should be avoided whenever possible Walking
from onc postion to another cven for a short distance, lessens the
strain of prolonged standing

Insufficient use of the fect ts also harmful The clerh wlio sits
at a desk all dav over a peniod of years ultimately has a deerease
m strength of these structures Tlns wall be felt \\flcu he attempts
to carny out normal function Ior mstance a long luke nstead of
increasing strength wall result m st and further weakness Un
less an cffort 15 made to exerase the foot such a persen will nit
matcly lave some disability

Venous stasis results when the foot 18 dependent and inactive too
longata time Awarencss of the fint sstuptoms 1s sometimes lessened
Inv preoccupation at a desk, but m nany mstances the discomfort
results alinost mstinctivels i clevation of the feet I requentls the
feet arc clevated on a desk or charr but the surroundings may make
this undesimble A footstool wall be found wseful

Running 1s a nonnal exerase that will hiclp develop the foot and
rarely causcs strin \scendmg and descending stairs 1s more hable
to strun the heart than the foot Chuldren frequently jump and
skip rope to the point of st \n environment m winch nonnal
everene an casilv be camied out 15 1dcal for cluldren In lirge aties
howerer where functional demands are altered as soon as the cluld
beguns to walk carly s oremic incasures are necessan and the prob-
lem ot Obtaming adequate cxeresse as mereased  The demand
et t me ertent by plavgrounds and parks as well as by Scout
Jetivat wnd the hike Swnnming 1s a particularhy valwble everase
for th t specalh for the naak foot since it docs not require
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to the bodv weight 15 exeried, the presence of an arch s cviden
(g 24)

The position of the foot m the cluld differs from that in the adul
1n 1ts relationship to the lower extrenuts In the carls stages there
some degree of retention of the internal rotation of the leg Asso
ciated wath tlus internal rotation there 1s often a residuc of addac
tion of the foot. The adduchon of the forepart of the foot 15 extran
m the mtra utenne stage. but eradualls decreases In the newbom
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Fiz 24 Impnnt of the foot of 2 newbomn taken with counter pressure
cqual to the bodv waght

and cven for a time after birth 1t 1s retamed to some degree The
resultant cffect of these two postttons 1s an mtocing wlich 15 com
monls seen in growing cluldren S

A certain degree of mtocing therefore 15 normal Howeer this
should gridually disappear so that at lcast I the end of the fourth
or fitth vear the foot and leg should normally lave the same rc
hitien hip as i the adalt Tt s amportant to recognize the degree
of wlduction that still might be considered wathm the range of not
mil ince i abnormal amount of adduction constitutes a deform
i ko v pes adductus g similar was the foot which was
mex o upination i utero may retain somce derree of supmation
atn rth ind still be normal A lugh degree of tlns supmation
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Fhere1s rarely any need for mterference by means of the mechanical
devices that prownote carly weight beanng Al exereises that increase
strength without making an undue demand can be recommended
safely The best of these are the ones which are accomphished in
ordinary play

I development of gait scems to be an stnctive procedure
that requeres no particular traning. At first the child will walk for
onh 1 short distance rest and then tn again In this way he prac
tices frequenth and yet avords stran The child first wafks wath 2
waddling gmit. The legs re wade apart to give a broader basc and
more stabiitv The fect arc gradually used as organs of propulsion
Ther are shightly everted The twovear-old usually has some genu
valgum a tendency to pronation and an uncertam gait Ile falls
frcqucnt]i There 15 also some valgus present at the anlle a cond:
tion ncarly always associated wath pronttion of the foot

Ilie genu valgum and valgoplanus of the feot arc not always
present at the age of two years. IS stage occurs later m some chil
dren The position of the foot and ankle 1s not dependent on the
age, but 15 duc to the fact that the structures of the foot and leg
arc not developed sufficiently to carmy out ther normal function
In other words this s a static” alferation Since these changes in
position are duc to a functional decompensation there is as could
be expected a vanation in the age at wlich thes mav develop n
cluldren At two vcars of age there s usuall a penod of rapid growth
This penod vanes m different children and there s also a differ
ence between the sexes In peniods of rapid growth the size of the
child sometimes tnercases faster than the strength of the structures
The genu valgum and pes valgoplanus arc expressions of this de
compensation As the strength increascs, the structurces are able to
cam out the normal demunds the decompensation 1s lost and the
valgus 1t the knee and anke drappears The pronation of the foot
15 lost and the arcliis reestablished Pus apparentls natural carree,
tion of these alterations has led to the expression of “ont-gromang
static alterations

1t 15 difficult to draw a ine between vanations that could be con
sdered normal and vanations that must be considered defortnitics
It might be well to thmh of these alterations as a result of prolonged
strnn Dhay arc important enough to reqmire medical attention and
should b recoznized in therr inciprent stage

Dunng this penod of rapid growth the cluld should be protected
from 1run In means of penodic rest 1 xerenses should be carned
out te 0 1ci ¢ s strength The wse of vtamms calanm and an
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shme, mn other words an antiraclutic regimen 1s recommended as a
valuable adjunct m the treatment of functional decompensation
m children It 1s mteresting to observe m the development of the
normal child how frequently he will lic down m the mudst of play
m order to take a short rest and then get up and carry on with lus
activities Thus 1s probably the best form of protection agamnst de
compensaton A child may become so mtent on his activity that
he 1s camed past the desire for such rest, and for this reason will
have a tendency toward fatigue. Such a child may require a deercase
m the stmulating actrvitics and some guidance with regard to proper
rest. With practice there 15 a gradual improvement 1n the type of gait
and m the states of the foot, anlle and knee
At five years of age growth should be such that the imbs arc
straight. The center of gravity should come through approamately
the mddle of the knee, and the heel should be m the mdposition or
cven n shight varus The longitudinal arch should be evident, and
the foot should have an appearance approaching that of the nor
mal adult.
1f the pes adductus pesstion supmation or genu valgum and pes

valgoplanus are retaned, they must be considered abnormal It
must be stressed that not all ntoeing 15 duc to an adduchon de
formuty or to an mward rotation of the tibua If the foot 15 weak
and there 15 a functional decompensation the foot tends to assume
8 valgoplanus posthion At the same hme there 15 a tendency to
walk with the foot externally rotated, thus the flatfooted gait. A
child will frequently try automatically to compensate for the stram
and correct the deformity by walking on the outer side of hs foot
with the foot in adduction Frequently the child that 15 brought
for consultation on account of ntoemg reveals a weak foot with pes
valgoplanus With correction of the pes valgoplanus the mtocng

PPears In my expenience the greatest percentage of mtocing
I an automatic adjustment on the part of the child to foot stran
buSl!pmahon will not be recognized while the foot 1s 1n a weight

nng position 1t must be suspended 1n the mr As soon as weight
ltShSthd on the foot with a supination deformuty, the foot will have
the :PPCﬂmncc of a pes valgoplanus because the medial surface of
ar ntenor part of the foot will come n contact with the floor It
the iicdmnpluh this only 1f the tarsal arca goes mto pronation and
bcwmdlmo valgus In other words pronation and valgus might
g n cred compensatory alterations to accomplish weight bear

€asc of supmation of the forcpart of the foot
us alterations m position that were considered normal m 1n
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Therc 15 rarely any need for interference by means of the mechameal
devices that promote early werght beanng All excretses that increase
strength without making an undue demand can be recommended
safely The best of these are the ones which are accomplished m
ordinary play

The development of gait seems to be an instinchive procedure
that requnres o particular trmming At first the child will walk for
only a short distance, rest, and then try agam In this was he prac
tices frequently and yet avouds strun The child first walks with a
waddling gait The legs arc wide apart to give a broader base and
more stability The fect are gradually used as organs of propulsion
They are shghtly everted The two-vear-old usually has some genu
valgum a tendency to pronation and an uncertain gait He falls
frequently There 15 also some valgus present at the anble, a cond:
tion n(::r{y always assocuated wath pronation of the foot

The genu valgum and valgoplanus of the foot are not always
present at the age of two years Ths stage occurs later in some chil
dren The position of the foot and ankle 1s not dependent on the
age, but 15 due to the fact that the structures of the foot and leg
are not developed sufficiently to carry out thar normal funchon.
In other words thisisa static alteration Since these changes in
position arc duc to a functional decompensahion there 1s, as could
be expected, a vanation 1n the age at which they may develop m
cluldren At two vears of age there 1s usually a peniod of rapid growth.
This penod vanes n different cluldren and there 1s glso a differ
ence between the sexes In peniods of raprd growth the size of the
clnld sometimes nereases faster than the strength of the structures
The genu valgum and pes valgoplanus arc expressions of this de
compensation As the strength increases the structures are able to
carry out the normal demands the decompensation 1s lost and the
valgus at the knee and ankle disappears The pronation of the foot
15 lost and the arch 15 reestablished. This apparentls natural corree
tion of these alterations has led to the expression of “out-growing
static altcmtions

It 15 difficult to draw a linc between vamations that could be con
sidcred normal and vanations that must be considered deformitics
It mught be well to think of these altcrations as a result of prolonged
stran [y are important enough to require medical attention and
should b recognized in therr mcprent stage.

Duning tlus penod of rapid growth the child should be protected
from stram by means of penodic rest Lxerases should be cimed
out to mcrcise s strengtht The use of vitamms caleum and sun
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slune, 1n other words an antirachitic regimen, 1s recommended as a
valuable adjunct 1 the treatment of functional decompensation
n children It 15 interesting to observe in the development of the
normal child how frequently he will hie down 1n the mudst of play
m order to take a short rest and then get up and carry on with his
actiihies This 15 probably the best form of protection agamst de
compensation A child may become so mtent on his activity that
he 15 camed past the desire for such rest, and for ths reason will
have a tendency toward fatigue. Such a child may require a decrease
m the shmulating achivities and some gwdance with regard to proper
rest. With prachce there 1s a gradual improvement 1 the type of gmit
and i the statics of the foot, ankle and knee

At five years of age growth should be such that the himbs are
strught. The center of gravity should come through approamately
the muddle of the knee, and the heel should be m the midposition or
cven 1n shight varus The longitudmal arch should be evident, and
the foot should have an appearance approaching that of the nor
mal adult.

If the pes adductus posiion supination, or genu valgum and pes
valgoplanus are rctamed, they must be considered abnormal It
must be stressed that not all intoeing 15 due to an adduction de
formity or to an nward rotation of the tibia If the foot 15 weak
and there 15 a functional decompensation the foot tends to assume
a valgoplanus posttion At the same time there 1s a tendency to
walk with the foot externally rotated thus the flatfooted gait. A
child will frequently try automatically to compensate for the stramn
and correct the deformity by wallang on the outer side of us foot
with the foot 1 adduction Frequently the cluld that 1s brought
for consultation on account of mtoeing reveals a weak foot with pes
valgoplanus With correction of the pes valgoplanus the intoeng
disappears In mjy cxpenence, the greatest pereentage of mtocing
1s an automatic adjustment on the part of the child to foot stram

Supmation wall not be recognized while the foot 1s m a weight

nng position 1t must be suspended m the air As soon as weight
s placed on the foot with a supmation deformity the foot will have
the appearance of a pes valgoplanus because the medsal surface of
the antenior part of the foot will comc m contact wath the floor It
Gn accomphsh this only 1f the tarsal arca gocs mto pronation and
the heel mto valgus In other words pronation and valgus might
be connidered compensatory alterations to accomplish weight bear
INg In case of supimation of the forepart of the foot

s alterations 1n position that were considered normal 1n in



40 Duseases of the Foot

fancy must be regarded as deformities if they still cast at the age of
five. It 1s 2 matter of judgment on the part of the physiczan whether
or not the position of the foot conforms to that of 2 ndrmal child
of the same age. The rules for position arc te some extent arbitra
masmuch as there are periods of rapid growth that mayv not onh
show retention of the altered posihon but may cven mcrease the
alteration beyond the degree that might be considered normal If
this rapid growth 1s present, the sigmficance of the condition would
not be so formdable as if the condition easted without at. This
would hold trae, however 1if there were an acute illness or dictany
insufficiency to account for the altered posihon Rickets, too would
cause a smnilar conditton but thus must be considered a scparate
entity Just where to draw the line between altcrations within the
lmits of normal and true deformmties 15 a matter of degree and de
pends on the judgment of the cimetan

The chief need for distmguishing between a so-called functional
deformity and a structural deformity or m other words between
an alteration withm the range of normal and a true deformity, 15
n the treatment. With a funchional deformity 1t 1s sufficrent to
remember that if the foot can be used m a normal wav 1t will
adjust 1tself to normal funchon and gradually reestablish its ana
tomic relationships In the true deformrty the foot can no longer be
used to carry out 1ts normal function unless some correction s first
obtamed. More and more I recommend that any alteration of pos:
tion should be corrected as a prophy lachic measure agamst the posst
bilits of 1ts developing into a deformity

SHOES

Children s Shoes. The infant s shioe should 1n no way confine the
foot 1t should be of soft matcrml such as a finc Jad wath a soft
solc- or the infant may wear no shoe at 21l

The shoe for the growng child shonld have a straght mner
margin adequate toc space, a low heel and a thick, plable leather
sole” the upper part and particularly the toc, should be of tough
leather to withstand scuffing The cost of such a shoc should not
be cxorbitant The shoc should be fitted so that there 1s plenty of
toom for the tocs and at the time of purchase the rapidity of the
childs growth should be considered 1n sclecting the size. When
the foot 1 growang rapidls 1t 15 well to allow for such growth This
shoc 1 for the normal foot. If there 15 a structural weakness and
some cormecthion 15 necessant o warmng can be too strong to adwise
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agawnst the contmuons use of the stiff shanked shoe, wiuch ulb S
mately increases the disorder since it prevents normal use of the foot,

Men's Shoes The shoe should fit properly and allow sufficient
room for the toes The Jeather sole should be thick enough to assure
protection agamst hard walking surfaces and at the same time per
mit the normal rolling gmt.

The shoe 1 have chosen for the nonnal foot has a sole %6 inch
tluck from the toe to the heel, at the heel it 1s compacted so that
1t1s % nch thick. The heel ss 1 inch hugh Leather 15 used not only
because 1t 15 tough but because 1t has plabilitv and vet gives sup-
port (g 25)

Fig 25 Mans shoe which meets the anthors reqrurements

The shank should be broad to provide support It may contan
amctal hight enough to grve additional support but flexible enough
not to mterfere with normal gart The heavs nigad steel shanl, found
m many shoes 15 absolutely contrandicated for the normal foot

A heel siplifies the rolling gnit and provides protechion when
the foat strikes hord surfaces Tor this reason and also because it
;3 more quict the rubber heel has an advantnge over the leather
heel. More recentls a compasition msert which wears better than
leather has been used. With correet gait, the foot striles m front
of the body wth no supcnimposing body weght the amount of par
recenved from the heel 15 mmunal i any case, whether the heel 1s
of Jeather rubber or composstion
g The solc of the shoe should be strught on the muer side to allow

\c great toc free mabnlin without pressure  An cxaggerated wward
:“Um: of the lateral past of the shoc cramps the outer toes The shoe

th 2 pomted toc nceds no further words of censure The upper
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of the shoc should be roomucr 1n the region of the large toe than in
the region of the small toe.

The leather 1n the region of the tarsal area should fit smoothly
so that the stnp that comes under the longitudinal arch will be
drawn up snugly when the shoe 1s laced. At the same hme there
would be a shaping of the leather on the dorsum of the foot to allow
adequate space for the prommence m the region of the first cuner
form and navicular bones

The postenor part of the heel should be shaped to conform to
the curve of the calcaneus so that, when the shoe 15 laced there is
no gaping at the upper margin

Iig. 26 Woman s shoe which meets the suthor s requirements

The low shoc s preferable, sinee the ankle has more freedom
and also smce 1t allows the foot better ventilation wluch 1s impor
tant The high shoc 15 worn by those who need protechon around
the ankle.

The leather should be plable and at the same tme able to with
stand wear For the normal foot there 1s no need for viar hid the
objections to soft leather arc that at pecls and docs not wear so
well or keep its appearance so well as regular fine calf leather

Women s Shoes. The question of the best shoe for women brings
up the problem of what the normal functional demands arc for the
foot of the modern woman Certanly appearance 1s a considcration
but the demands are extremely vanable The needs of the modem
woman include walking shopping, going to the theater and to tmstv
dancng, ind taking part in sports These demands arc so divergen
thit uo one shoe can meet all of them adequateh The solution
Dies 10 lovng, different shoes for different occasions: Certain funda
mant il rules wall hold for all tvpes of shoes
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First of all normal walking 15 carried out best in a shoe which
corresponds closely to the man s shoe The upper can be modified 1n
such a way that it will suit the demands of style This would make
ita so-c.;licd sport shoe. Thic question whether the shoe can be
rubber soled depends on whether 1t 15 to be used on hard surfaces
If the hiling 15 done on soft ground such as mn the woods or on a golf
course, 2 heavy rubber sole or a composition sole may be used
If the walking 1 to be done on hard surfaces a lcather soled shoe 15
necessary to assure protection T'or the woman s walking shoc I use
one with a sole %4 mch thick and a heel 1 mch ngh (Tg 26)

The shoc for shopping has entirely different requrements Here
the demand 1s for a shoe smble for prolonged standing on hard

Tig 27 Woman s street shoe

surfaces and at the same time it must have more style  T'o accom

phsh tius with a mmmum of functional impairment m the walking
that 15 to be done, a shoc of special design 15 necessary  thic mner
side of the shoc 15 quite straght the toe 1s rassed the sole s 3 inch
thick, and the leather under the arch 1s thinner and has a steel sup-
port The heel should be about 13 inches in haght (g 27) The
advantages of such a shoc are that 1t gives support tn standing wlnle
at the same time 1t 1s hght m weight the appearance 1s appropnate,
and it may be had in different colors and matenals to go with van

ous costumes  The increased height of the heel has the advantage of
decreasing the demand made upon the museles of the foot and leg
The angulation and position of the foot m themselves decrcase the
functional demand furthermore less foree 1s required m walking
with a higher heel The shank, which 1s remforced with steel fits
well up under the longitudial arch and gives additional support
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Plus shank 15 broad (1% mnches wide) and the steel and leather
are quite phable. The sole 1s tinck cnough to gve protection and
at the same time pliable enough to permut some degree of rolling gait

This shoe cannot replace the walking shoc and be worn at all
times because there 1s not a normal functional demand on the foot.
The foot would gradually losc some of 1ts strength and be subject
to overstrmin and resultant disorders

The shoc for daneing may have g Iugh heel the broader the lieel
surface, however the better from the standpoint of support The
shank should be firm and broad enough to support the wearer The
sole should have enough leather so that the floor 1s not felt any
more than 15 necessany The upper can be anv style or matenal
desired the tocs may be free a5 m the present day dress shoe, Danc
g 15 done mostly on the toes the only serious objection to this
type of lugh ]lccf 1s that 1t forces a bad distnbution of weight
putting too much strain on the antertor part of thic foot Fortunateh
the style of the moment hias made possible the weanng of the low
heeled sandal with a broad-surfaced heel The low hecled sandal
with 1ts many vamations n stle, fulfills the need for so<alled
spectator  sports wear afternoon teas theater partics and dancing
much better than any tvpe of shoe that has previousls been designed

So far only the best shocs for the normal foot have been desenbed
Comrective shoes will be discussed under the vanous headings where
therr usc 1s mdicated So-called orthopedic shoes are usually stiff
shanked the objections to this tvpe of shoe for the normal foot have
alrcady been discussed

In my expenence I have found that it 1s so difficult for patients
to choose proper shoes that the responsibility rests with me as fo
whether a given shoe 15 satisfactory Mans of the local salesmen
have become educated to the fact that shoes must be fitted properly
1n order to mect with my approval Thesy never attempt to scll a
wrong size simply because the nght size 15 not in stock  1Tus has
gradually led to a situation wheren 1 most cases the shoc sold to
the patient 1s entirely satisfactory Nevertheless cach shoe must be
cheeked for proper fit 1f ans responsibility 15 to be assumed

Titting Shoes. To fit shoes the patient 15 asked to stand with
the waight cvenly distributed on both foet The anterior part of
the shoc 1s examined first If the upper projects over the sole tlus
can be observed seacihy Then the heads of the first and fifth meta
tarsal bones arc palpated to sec if there 1s too much tension on the
leather 1t these pomnts Next the position of the distal ends of the
first and e cond toes 15 ascertmned exther by pressure or by making
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the patient force the toes up agmnst the dorsum of the shoe, show
g where the toes end m the shoe. The shoe 15 examined at the
heel to seeaf it clings properh, and the upper margin of the shoe 1
abserved to see of there 15 any gaping Frequently one foot 1s larger
than the other, eather broader or longer or both In such cases the
targer foot must always be fitted 1f the difference 1s great, which will
occur only m 2 truc abnormahty the sizes may have to be broken
For the normal foot these conditions must be fulfilled 1 &venn
parhicular In practice, however the normal foot 15 rarely encoun
tered, and the problem is to fit the abnormal foot, wlich means that
allowances must be made The first condition s that the antenor
patt of the foot be fitted The adjustment of the Joose hed 5 a
secondary condition This must be corrected by means of felt hnng

celluloid heel cuff or if the looseness » great, by having the heel
taken

TRAINING IN WALKING AND STANDING

Frequently the physician 1s consulted, particularly with regard to
children, as to the proper way to stand and the correct way to walk
Much that has been wnitten 15 false, and incorrect trainng i dancing
wchools has sometimes resulted in disorders of the feet. The tramng
of children sn schools 1s @ significant and 1mportant problem, par
Mhdg“m school nurses and physical education departments There
LE ite need for the estabhishment of a normal gait as well as
vormal posture,

There are cerbun fundamental requirements for normal gat, but
ndridual vanations must be recognized as still within the limuts
of normal. A fundamental pomnt about standing correctly 15 that
g00d posture 1s not purcly a matter of the feet It 1s a queshon of
mascle balance and transmussion of bode weght through the opt
mum linc of carnage In other words, the center of gravity must
come through the bony structure of the body m such a way as to
@we the least st The mechanics alone mvolved m this com
Bheated problems are suffient to baffle a physicnst, since a single
fmt has many ible mechanical positions that are stll wathin
l""ML and cach muscle acting at that jornt has a stress and pull

t 3 vanable to an immeasurable extent, The muscles are con
tart the the nenes and these nerves work on a reflex basis 5o
el oblem beeomes comphicated f 1t 15 traced to s ultwmate
ﬂUcml tc explanation It 15, furthermore a dangerous procedure to
d Pt analyns of an one of the jomnts and then apply the con

%10 & practical application The chances are that this would
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Thus shank 15 broad (134 inches wide) and the stecl and leather
are quite plable. The sole 1s thick enough to give protechion and
at the same tme pliable ecnough to permit some degree of rolhing gait

Tlus shoc cannot replace the walking shoc and be wom at all
hmes beeause there 1s not a normal functional demand on the foot.
The foot would gradually lose some of its strength and be subject
to overstramn and resultant disorders

The shoc for dancing may have a Ingh beel the broader the heel
surface, however the better from the standpomt of support The
shank should be firm and broad enough to suppaort the wearer The
solc should have enough lcather so that the floor s not felt any
more than is necessary The upper can be ant stvle or materml
desired the toes may be frec as i the present dav dress shoe Danc
ing 15 done mostly on the tocs, the only scnious objection to this
type of high hcc{ 15 that 1t forces 2 bad distribution of weght
putting too much stran on the antenor part of the foot Fortunatel
the style of the moment lias made possible the weanng of the low
hecled sandal with a broad-surfaced heel. The low heeled sandal
with 1its many vanations n style, fulfills the need for so-called

spectator  sports wear afternoon teas theater partics and dancing

much better than any type of shoe that has previously been designed

So far onls the best shoes for the normal foot have been described
Corrective shoes will be discussed under the vanous headings whese
therr use 15 indicated So-called orthopedic shoes are usually stiff
shanled, the objections to this tvpe of shoc for the normal foot have
already been discussed

In my expeniencee [ have found that it 15 so dificult for paticnls
to choose proper shoes that the responsibility rests with me as to
whether a given shoe 15 satisfacton Many of the local salesmen
have become educated to the fact that shoes must be fitted properly
n order to meet with my approval They never attempt to scll 2
wrong size stmply because the nght size 1s not i stock This has
gradualls led to a situatton wheremn mn most cases the shoe sold to
the patient 15 entirely satisfacton Nevertheless each shoe must be
checked for proper fit if any responsibilihy 1s to be assumed

Fithng Shocs. To fit shocs, the patient 15 ashed to stand wm;
the weight evenly distributed on both feet. The antenor part o
the shoc 1s cxamined first 1f the upper projects over the solc, thrs
can be observed seadilv Then the heads of the first and fifth meta
tarsal bones are palpated to sce 1f there 1s too much tension on (};z
leather 1t these points Next the position of the distal cnds of t
first and sccand tocs 1s ascertamed cither In pressure or by makmg
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wnterest to notice the beautiful feet of such people; they are attrac
tive, and therr tnmness expresses funchonal capaaty (Fig 28)
These obscrvations have led to a method of teaching comrect stance
and correct posture by means of a sandbag, 7 inches square and 2
mches thick. It 1s filled with sand or, preferably two bags of bird
gravel, since thus 1s cleaner and easter to obtamn 1n a large ity The
weight comes to about 4 pounds Heavier bags may be used for
adults and highter ones for children, but 1n general one bag will
serve the purpose satisfactorily
The patient 13 taught to hold himself as tall as possible and to
bakance the sandbag on his head This of necessity makes for the
best posture possible, and one obtans the optmum position for
funchon Any extra weight balanced on the head will require co-
ordmation of all the structures that carry such a load It 15 possible
to balance a small sandbag by means of the neck muscles alone,
bat the person 15 tanght to male the weight of the sandbag come
through the center of gravity of the trunk as well Full coordination
of all the structures of the body 1 balancing the extra weight on
the head will result i the optimum position for function and thus
the best posture.
Anyone who stands for a great length of time, however, requres
a change of position occasionally. No matter how good the posttion
i1t 15 held for a long tume, the muscles will tre. This change may
have many forms and one of 1ts objectives 15 to place less stran
ont certain muscles mn order to give them a chance to recover from
fabgue. It 15 s0 mstinctive as to be automatc; at the same time.
however 1t should be bome m mind that the person should return
to the normal upnght position from time to tume so that it
becomes habitual
three phases that apply to posture of the back and posture
In gencral apply to the fect. Therc 1s the relaxed posiion wherem
mast of the strun comes on the articulations and higaments  there
5 the posiion of tension and finally there 1s the habitual md
Position The relaxed posttion 15 attamed when a person 1s standing
mﬂd) relaxed military posturc 1s obtamed by having him make
" 1 as tall s possible; while normal position 15 attaned by
nong a sandbag on the head as described
¢ position of the feet under these circumstances vanes The
¢d position permuts some valgus at the heel, pronation of the
o rea and merease 1n spread of the antenior part of the foot
. position of tension 15 one 1n which the heel 1s drawn over
Varus and the foot 18 drawn into supimation at the tarsal arca
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Jead to crror asinuch as the conclusions are drawn from but one
factor whercas a consideration of all the factors would be necessary
before 2 mormal relationslup of all the structures to cach other could
be established.

The attempts to establish these relatronships on a screntific basis
re commendable, and the research work along this line 15 mpor

Fig. 28 A poor posture as scen on fint examinaton B immedute improve-
ment with the apphcaton of the sandbag

tant Ihc only crror 1s te dran conclusions which apply for the whole
body on fragmentary studies made on but onc of the clements n
svolved or the present, a more practical appraach 1s necessary
ITic best posture has been observed i people who carn burdens
on thur heads as on the Island of Balt for cxample Tus holds not
onk tor the posttion of the head neck and trunk, but also for that
of th lc¢ wd fect and for postuse m general It 15 of pecular
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advisable that the pabent be mformed that each foot should stay
oo its own side of the line

The best method for teachmg gait 15 imitation The preceptor
should be able to execute the normal gait and then ask the patient
to mutate 1t. In addihon, the person bemg taught should be per
mitted to walk, and lus gmit may then be imitated so that he can
see 1t. The faults may be exaggerated The preceptor then demon
strates cotrect posture and exaggerates certamn phases of normal
wilking m order to emphasize them The patent 15 mstructed to
prachce what he has been taught and to return after a definite

for observahion. The improvement in gait 1s then noted, and

ults that have persusted are corrected

Once normal gait has been attamned, there 15 usually no need for
further mnstruction, the exception bemng the person who for some
reason acquires some abnormahty or disturbance mn function The
teachung of gait 15 essenbal i reeducation from abnormal gair
In other words 1f there 15 a pathologic condition which does not
pemit normal gait, and this 1s removed by surgical treatment 1t
will still be necessary to teach normal gait. I lhave camed th
concept even further, particularly wath regard to all static deform:
bies. Since static defogmity 15 the result of a disturbance m function
it should follow that correction of the function to normal will re
atablish normal anatomic relahonships, and this has been proved
to be true. Pes valgoplanus, for mstance, can be corrected by re
stablshment of normal function The mechamsm by which this 15
eaecuted now Jeads us to the subject of orthopedics of the foot

3
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to such an extent that the base of the first mctatarsal bonc scarcely
touches the ground wnle the muscles of the foot and leg are con
tracted The normal habitual position 18 one i wluch the heel 1s
m the midposition or m shght varus and the antenor part of the
foot 1csts with werght on the head of the first metatarsal bone and
on the extemal side of the foot and a lesser amount of weight beanng
on the heads of the three middle metatarsal bones e tocs are
contracted sufficiently to rest on the ground. The longitudinal arch
15 slightly Iower than that without weight beanng but 1s recognized
casily

Good genceral posture 1 also required for walking, The gait of
choice 15 one that will nltimatel require the least cffort and at the
same time be the most graceful Tlus 1s a natural gatt i children
but 1s retained only under normal conditions It must be remem
bered that the chx'ki docs not obtain the optimum gait immeduately
on walking On the contrany learming to walk 1s relatively difficult
The base formed by the feet 15 wide, there 1s a great deal of uncer
tamnty and the coordination 1s pnmitive, but with practice this
gradually 1mproves and wath mmprovement n gart the anatomuc
changes previously described take place. If for some reason normal
gait 18 not acquired, then the anatomic development will be e
tarded and some residuc of the infantile changes wall persist so that
a deformuty may be the result of impaired function Tins negates the
opmion that a deformuty 1s alwavs the cause of alteration of function
since here functional alterations may cause the anatomic changes
At the age of four or five years the gait should be normal.

Under normal conditions walking consists 1in a hight or rolling
gait. This means that the heel strihes the ground first on the outer
side- the weight 15 then transmitted over to the inner side, across
the heads of the metatarsal bones onto the head of the first meta
tarsal bone and s finally propelled over the toes parhicularly the
great toe The motion 15 screwhike coming from the outside and
running forward and medual to the great toe. The waght of the
bods 15 taken up from the heel to the toc and as the wright 1s
camed on the antenor part of onc foot the other foot swngs
through the mir 1n a bref phasc to place the heel agan on the
ground und repeat the same procedure The foot tums neither out
nor m but gocs straight ahead The legs should not be permitted to
cross m front of cach other nor should the distance between the
mallee i b too great in other words the sailor s type of gnt 18
avorded € nt 15 commonh taught by walking a line but 1t
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adwisable that the patient be informed that each foot should stay
on 1ts own side of the line

The best method for teaclung gait 1s imitation. The preceptor
should be able to cxecute the normal gait and then ask the patent
to imitate 1t. In addihon the person being taught should be per
mitted to walk, and his gait may then be imitated so that he can
sec 1t The faults may be cxaggerated The preceptor then demon
strates correct posture and cxaggerates certan phases of normal
wallang mn order to emphasize them The patient 15 mnstructed to
practice what he has been taught and to return after a defimte
pened for observation The improvement m gait 1s then noted, and
faults that have persisted are corrected

Once normal gait has been attamed there 15 usually no need for
further mstrction, the exception being the person who for some
reason acquures some abnormality or disturbance m functon The
teachmg of gait 15 essential 1n reeducation from abnormal gat.
In other words, if there 1s a pathologrc conditron which does not
pernut normal gait, and this 15 removed by surgical treatment, 1t
will stll be necessary to teach normal gait. I have camed this
concept even further, particularly with regard to all static deform
ties Since static deformity 1s the result of a disturbance m function,
1t should follow that correction of the function to normal will re-
establsh normal anatomic relationshups and ths has been proved
to be true. Pes valgoplanus, for wstance, can be corrected by e
establishment of normal function The mechanism by which this 1s
executed now leads us to the subject of orthopedics of the foot.

3



PES VALGOPLANUS
(Flatfoot)

Flatfoot” 15 a lay term which describes the appearance of the foot
m a pes valgoplanus posiion  Pes valgoplanus 1s a structural de
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Fig 29 A Valgus pontion of the heel B planos of the foot associated
with valgos of the heel

formuty which may 1nsc from several causes 1 vpieal of the condition

18 the ontward rotation of the calcancus with regard ta the weight

beanng hinc of the leg Assocuted with this valgus deformuty of the

heel 15 a pronation deformuty which causes the head of the talis

and the navicular and first cunciform bones to be displaced medially
50
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and downward Tlus results 1n a lowenng of the medial longitudinal
arch (11g 29) The antenor part of the foot 15 not only pronated,
but also abducted The faot 15 thus m an everted position. Owing
to counter pressurc from the floor, the head of the first metatarsal
bone 1s displaced dorsally

This deformity may be congemtal or may be acquired The ac
qured form may develop as a result of a funchonal decompensation
of the foot so-called static pes valgoplanus ™ as the result of trauma
or sccondary to paralysis Thus pes valgoplanus can be classified on
an ctiologic basis as congemtal static traumatic or as para
Iyhe

STATIC PES VALGOPLANUS

Static pes valgoplanus 1s the most common of all foot allments
and 1s by far the most important climeally It occurs m carly child
hood and durmg adolescence but 1s most frequently present i adult
hic. Inits prodromal stage 1t 15 deseribed chmically asa weal foot
This 15 an acutely pamful condition without deformity and 1s the
result of a functional decompensation When an acute strain anses
10 the presence of a pes valgoplanus reflex muscle spasm will occur
and the condition known climcally as  spasmodic pes valgoplanus
15 present. If a pes valgoplanus has been present for a great mamy
years particularly s older people, the alterations in the articulations
are such that the foot has a tendency to become fixed and a condi
tion anses which 1s desenbed chimeally as ‘ ngid pes valgoplanus

Ltiology The mechanical development of static pes valgoplanus
18 an alteration 1 anatomic posthion as the result of an imbalance
between the capacity of the foot and the demand made upon 1t
This imbalance can be called a  funchional nsufficiency” or a
“functional decompensation  of the foot Normal funchona)
paaity depends upon the strength of the structures as well as upon
the sizc of the load which the foot has to sustain Any ncrease
the load beyond normal, or am decrease m the functional cpaaity
of the foot belon normal will result in a decompensation

Common factors winch increase the load and cause the disorder
are excesswve woight rapid growth and prolonged standing Tactors
that decrease the strength of the structures arc those that inyole
the bone, such as nckets and ostcomalacm thoese that involve the
higaments such as stretching or teanng Wy trauma and those that
nvolve the museles such as disuse, strun malnutntion and nfec
tion The altered position of the foot and fatiguc from vanoos causes
also act to decrease ats functional cypacits The new position docs
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not permit the most efficient execution of normal actmty so that
the greater the deformuity the greater the mterference m functon
The relationship of the bones to cach other and the transmission
of weight beartng under notmal coudiions have been described
under correct walking and standing.

Pathogenesis. The relationship of the bones 1n the foot to cach
other 15 altered at the talocaleancal arhiculation i the presence of a
decompensation regardless of the etiologic factors The calcaneus
rotates outwardly n a valgus position wath respect to the talus At
the same trme there 1s an alteration at the talonavicular arhculation
The talus rotates mwardls 1n an oblique axts and the head 1s foreed
medially and downward. As the head of the talus 1s depressed pres-
sure 1s also brought against the sustentaculum talr which 1s lowered,
and the antenor part of the caleancus 1s forced downward The
deltord igament 1s stretched, at bmes to such a degree that there
1s a subluxabion at the talonavicular articulation. The altered post
tion of the calcaneus, owing to the anterior depression and the valgus
position at the talocalcancal arhculation causes an altered relation
shup hetween the ealeanens and the cubord. The cubord 15 lowered
and forced latemlly No articulatton acts mdependently- all are re-
Iated to one another A displacement of one bone wall ultrmately
result 1n an altered posibon of another The deformmities thus far
caused by the functional decompensation are valgus of the cal
cancus and pronation of the tarsal bones wath a resultant Jowenng
of the mediolongitudinal arch

Owang to the fact that counter pressure from the foor occurs at
the head of the first metatarsal bone, this bone 1s displaced dorsally
and the anterior part of the foot 1s forced into an abducted position
with respect to the heel. Ierce 15 exerted 1n a lateral and dorsal
direction Normally ths 1s transrmtted through the shaft of the first
metatarsal bone to the first cunciform and navicular bones Pressure
transmytted through the shaft 1s equal to the component of the
forces caused by the body Joad transmutted through the head of the
talus The forces mect at the navicular bone If there 1s a decom
pensation the navicular bone 1s usually depressed and foreed
medially The promnence thus formed on the medal side of the
foot 1s }rcqucmly a presenting complaint.

The cunaiform bone 1s Ingher than the 1djacent navicular bone
and projects on the dorsum of the foot At times the cuneiform
bones become depressed and the prowimal end of the fint meta
tarsal bonc projects up over the adjoiming end of the surface of
the first cuneiform bone The weight transmitted through the cubord
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18 countered by pressure from the floor transmitted through the
fifth mctatarsal bone.

A functional decompensation m tlus arca will cause a dorsal and
lateral displacement of the distal end of the fifth metatarsal bone.
Excessive foree 1n the postenior part of the foot results in valgus and
pronation Counter pressure from the floor forees the medial side
of the antenor part of the foot dorsally

To summanze, then the following changes occur

1 The calcancus 15 farced into valgus ponibon at the talocal
cancal arhicnlation and 1ts antenor part s d

2 ‘The talus rotates to force the head medially and downward.

3 The navicular bone 15 displaced medially and depressed m a
plantar direction

4 The medial cunaiform bones may sink and go into promation.

5 The cuboid bone 1s lowered and forced outward.

6 There 15 a dorsal displacement of the first metatarsal bone.

7 These changes result m a loss of the longitudinal arch

8 The anterior part of the foot 1s abducted

9 The fifth metatarsal bone 1s displaced laterally and dorsally

10 Dorsal displacement of the first and fifth metatarsal bones
causes obhiteration of the transverse arch (g 30)

During the peniod of alteration m position of the foot, strain 18
placed upon the higaments and they become rmitated and inflamed
causing pain In the same way, unduc pressure 15 exerted on part
of the articular surfaces whereas other parts ate not subjected to
pressure. The pressure may be so great as to set up an mflammation
of the articulabion  An inflammatory reaction ather arhicular or
penarticular, frequently causes a reflex muscle spasm 1€ the altered
position 1s held for a prolonged penod, the higaments become fixed
mn the new position_ on one side they are stretelied and on the oppos-
ing sude contracted Ulhimately compensahon 1s established cven
thongh the foot 1s in valgoplanus Prolonged imtation of the articu
lations produces arthntic reachions—denudation of the arheular sur
faces with overgrowth of the marging

Sa far the mechinical changes caused by the functional msuf
fiienes have been explained with regard to the forces acting on the
bones joints and hgaments The mechanics of the foot are equally
dependent upon the action of the muscles It 1s the function of the
muscles to hang and hold the foot i the optimum position for
waight beanng Tlus requires a musentar balance which depends
not only on the sizc and strength of the muscles, but also upon the
mechames involved 1n the foot such as leverage and gravity
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The balance of the muscle groups may be altered owing to weak
ness an a group of muscles Once a high degree of deformuty has
occurred the posttion of the otherwise normal muscle may be
altered deereasing its effectrvencss and thus mercasing the deform
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Tig >0 Rocent of Ecs ralgopl A, Withoat werght beanng;
B wath weght beanng. Note the lancnng of the head of the talus and the
navicalar

ity The altered position of muscular attachments as a result of the
pes valgoplanus defornuty will influence musele balance 1or n
stance, 1f the great toc 18 1n extreme valgus the extensor hallucis
Jongus will act as an adductor as well as an extensor

Another tlteration encountered i the muscles of the foot 15 a
shortened caleancal tendon because the posterior part of the ¢l
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cancus nses when the sutenor part 15 depressed and at the same
time the valgus position of the calcancus mncreases the shortening
and makes the postenor group act as an cverter of the heel The
flexor hallucis Jongus 1s under tension

In a lughly developed pes valgoplanus the great toe 1s displaced
dorsally, and therc 15 an mncrensed loss i function of the flexor
hallucss Jongus The tibiahs antenor ruses the mner margin of the
foot, and 15 more important in wilking than m standing The tibwls
postentor acts as an adductor of the foot.

Normally there 15 a functional balanee between the muscles of
the foot dunng standing and walking but if the foot 15 1 a valgo-
planus position, the muscles are m imbalance and the cverters are
stronger than the mverters thus tending to increase the deformity
Also of importance 1 retammng the normal position of the foot are
the small plantar muscles \With the lowening of the arch and the
Iengthening of the foot these muscles are stretched Since they can
no longer carry out their normal function, they may shown disuse
atrophy In the same way a stretch s placed upon the plantar apo-
neurosis It can therefore be scen that the mechanical changes that
occur m the foot depend upon the funchion of the muscles At the
same time the function of the muscles can be altered as a result
of the mechameal changes present in the valgopronated foot.

Static pes valgoplanus 1s therefore a functional decompensation
The anatomic changes 1n the relationslup of the bones to cach other
causc a Jowenng of the medml and lateral longitudinal arches and
of thie trnsverse arch The articulations arc under strun with an
alteration of the higaments The occurrence of the deformity depends
upon the action of the muscles Muscle action 15 altered m the
presence of a deformity The pathogenesis of static pes valgoplanus
1s complicated, but follows a defimte pattem The ctiologic factors
that can cause a functional decompensation are many and vaned and
depend upon the age of the patient.

Static pes valgoplanus may therefore, be classified chimcally as
static flatfoot of childhood static flatfoot of adolescence, and static
fattoot of the adult.

Statrc Pes Valgoplanus in Childhood. Ltiology Pes valgoplanus
frequently oceurs m childhood as a result of retardation of develop-
ment but more often 1 the result of a decompensation 1n function
In carly childhood the factors that bring about such a decompensa
hion are pomaily the underdeveloped structures Tor Hic most part
R e T mides s e o

ic normal position on weight beanng The develop-
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ment of these structures occurs from the time the infant stasts to
keck and continues through the craw ling stage until the first stepsare
talen If for some reason the normal usc of the hmbs m simple
kecking and craw ling 1s not perutted the development of the struc
tures will be hindered. Such a delay 1n development will be o factor
m causing pes valgoplanus If the child 1s encouraged or foreed to
stand and walk before the structures are reads, then the overload
on the underdeveloped structures will encourage pes valgoplanus
A nutnbional disturbance will act as another causative factor poor
nutrition can cause impared muscle tone and o dictany deficiency
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Fig 31 Pes valgoplanus 1 childhood wath valgus of the heels and penuv
valgum

will causc softenmg of Hic osscous structures Overweight will cause
a stramn

As already pomted out the foot normally shows a loss of arch
during the stage of first weight beanng It 15 not wase to combat
this normal position of the foot by the use of a support whether
it be by a stiff shanked shioc or a steel arch support since such
supportive measwres will interfere with development and be a cansa
tive factor m estabhishing a true pes valgoplanus Shocs can further
be a factor n the condition of they are too bight since the toes may
be 50 cramped as to prevent sronnal development Infectious discases
arc a causative factor in static flatfoot because there are more strue
tural weaknesses i these and similar inesses

Symptoms The svmptoms of pes walgoplanus in ch)xidhmd :gz
delayed walling lack of desire to walk and fatigue Pan m:n{\
present an the leg and case a hmp The pan may be in the foot
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knce or, occasionally 1 the lup Muscle cramps the legs may
awaken the child durmg the mght. There 13 nterference with the
child s ability to play If walling 1s forced the hmp becomes more
noticeable.

Cxammation shows a valgus at the heel which 1s frequently asso-
cuated wath the gena valgum (Fig 31) There 15 pronation in the
tarsal aren and the great toe 1s rotated so that the medial side ap-
proaches the floor The head of the talus can be felt protruding 1n
the soft tissues. Usually 1t docs not touch the floor The fat pad
under the longitudinal arch may persist, depending on the age of
the child and the muscles can be felt fillmg the space of the longt
tudinal arch The child walks with the fect externally rotated, and
the forepart of the foot 1s abducted. The legs arc apart so that the
base 15 wide, increasing stability

If the condition 15 not of long standing, the child has an almost
nstnctive tendency to correct the deformits This 1s done by rotat
mg the foot mwardly and by brnging the antenor part of 1t mnto
adduction wath a tendency toward a rolling type of gait. The occur
rence of this intoaing m the presence of a foot that shows some
valgus and pronation must be interpreted as a natural attempt at
correction 1t will disappear on treatment of the pes valgoplanus

Consenvative Treatment Prophylactic treatment consists pn
marily i promoting the normal development of the foot. Any shoe
that mterferes wath this development 1s contramdicated. The proper
shoc for children 15 described on page 40 In the summer the
child should be permitted to go barctoot on soft ground lawns and
beaches If desmable, the ctuld may also go barcfoot on the rugs
doors

In the treatment of valgus or valgus and pronation, the i
g, factars should be ehmunated & predispos

Correction of the deformty 15 based on the pathogenesis Since
the calcancus 15 m valgus position the heel must be brought into
shght varus or the normal position To accomplish ths, the heel
of theshoc 1s rarsed %, to 24 inch on the mner side, depending on the
soventy of the defonmity and the age of the child When genn
valgum 15 present the greater correchion 15 used This correction plus
:ih:: prophilactic treatment may be sufficient to remedy the con

ttton

To be sure that the child will walk wath the normal gt the use
of an ntenor bar on the shoc offers defimite aid 1 have devised an
anterior bar which 1s comma shaped and 1s attached to the shoe
immeduateh postenor to the heads of the first second thuied and
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ment of these structures occurs from the time the nfant starts to
kick and continucs through the crawn ing stage until the first steps are
taken If for some reason the normal use of the Immbs tn simple
Jacking and crawhing 15 not permutted the development of the struc
tures will be hindered Such a delay 1n development will be a factor
m causing pes valgoplanus If the cinld 1s encouraged or foreed to
stand and walk before the structures are ready, then the overload
on the underdeveloped structures will encourage pes valgoplanus.
A nutritional disturbance will act as another causatwe factor poor
nutnition can cause impaired muscle tone and a dictany deficiency
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Fig. 31 Pes valgoplanus m childhood with valgus of the heels and genu
valgum

will causc seftcmng of the osscous structures. Ovenwerght will canse
a stramn

As already pomnted out, the foot normally shows a loss of arch
duning the stage of ficst weight beanng It 1s nat wise to combat
this normal position of the foot by the use of a support whether
it be by a shff-shanked shoc or 1 steel arch support smce such
supportin ¢ measures will interfere with development and be a causa
tive factor i establishing a truc pes valgoplanus Shoes can further
be a factor in the condition if they are too tight since the toes may
be so cramped as to prevent nonnal development Infectious diseases
arc a causatne factor m stabic flatfoot because there are more strue
tural weaknesses in these and sumnilar slinesses

Symptoms [he ssnptoms of pes valgoplanus in c]ix]dhood a;
delaved walling lack of desire to walk, and fatigue Pain mas "
present an the leg and cause 1 hmp  The pain may be in the foo!
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Lnee or, oceasionally, m the lup Muscle cramps 1n the legs may
awahen the child danng the mght. There 1s interference with the
cluld s ability to play If walking 1s farced, the imp becomes more
noticeable,

Cxamination shows a valgus at the hecl wlich 1s frequentls asso-
cated with the genu valgum (Fig 31) There 15 pronation m the
tarsal arca, and the great toe 18 rotated so that the medual side ap-
proaches the floor The head of the talus can be felt protruding 1n
the soft tissucs Usually 1t does not touch the floor The fat pad
under the longitudinal arch may persist depending on the age of
the child and the muscles can be felt filling the space of the long
tudmal arch The child walks wath the fect extemally rotated, and
the forepart of the foot 15 abducted The legs arc apart so that the
base 1s wade, mercasing stability

If the condthion 15 not of long standing the child has an almost
nstmctive tendency to correct the deformuty Thus 1s done by rotat
mg the foot mwardly and by bringing the antenor part of 1t mto
adduction with a tendeney toward a rolling type of gmit The acour
rence of this intocing in the presence of a foot that shows some
valgus and pronation must be mterpreted as a natural attempt at
cortechon, 1t will disappear on treatment of the pes valgoplanus

Conservatne Treatment Prophylactic treatment consists pn
martily m promoting the normal development of the foot. Any shoe
that interferes wath tlus development 1s contraindicated The proper
shoe for children 15 described on page 40 In the summer the
child should be permitted to go barefoot on soft ground lawns and
beaches If desirable, the child mnay also go barcfoot on the rugs
doors

In the treatment of valgus or valgus and pronation, the predispos-
g factors should be ciminated e P ?

Correction of the deformty 15 based on the pathogenesis Sice
the caleancus 1s 10 valgus position the heel must be brought nto
shglit varus or the nonal posihon To accomphsh tlus, the heel
of theshoc 15 rused % to 14 inch on the inner side, depending on the
scienty of the deformity and the age of the child. When genu
valgum s present the greater correction 18 used. This correction plus
td}:::m;:oph\lachc trcatment mav be sufficient to remedy the con

To be sure that the child will walk wath the normal gait the use
of an antenor bat on the shoc offers defimte mid. 1 have devised an
atenor bar wlich 1s comma shaped and 1s attached to the shoe
mmedntelt postenor to the heads of the first second turd and
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fourth mctatarsal bones I'his bar has an mchned plane, and slopes
from the outer to the mner side with a difference 1n bewght from
% to 7 mch (Fig 32) The amount of correction 15 graded The
mtial correction depends on the seventy of the deformity, and the
amount of correction taken 1s increased as raprdh as the patient can
toleratc 1t That part of the bar posterior to the second third and
fourth metatarsal bones 15 broader and higher than the scetion pos
tenor to the head of the first metatarsal bone. In this way pressure

Fig. 32 Child s shoe correeted with a Tlauser bar

1s applied to the hallow part of the foot postentor to the heads of the
mddle mctatarsal bones The supimating effect of the raned heel s
counteracted by the bar for the antenor part of the foot which 5
brought into pronatton In walkmg therefore, the hieel is held in
vatus the weight goes through the outer side of the foot and the
bar transfers the weight medaally so that it 1 hified off the floor tn
means of the great toc aded by the other toes Thie effect 1 normal
heeland toc wallmg which the cluld assumes without amy further
mstruction Ihe wse of the normnl x:lllt \\fl”l the foot m proper
itton 1ssures correct declapment of the foat
PcB’l"llc apphic ttion of this trmptuu-nt w practical and s met with
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unqualtficd success Symptoms arc reheved ot onee the nonnal gait
becomies habitual m a few weeks, and the appearance of the foot
improves 50 that the arch becomes apparent and 13 sustamed with
wcight beanng  Protection agamst recurrence 15 assured as long as
normal gt 15 retaned

No artificual exercases are utihized m this treatment The prneple
of funchonal excresse 15 used The child s encouraged to carry ont
normal excrases walking, runmag, niding a trcycle, or pushing a
scooter Stram 1s guarded agamnst by the usc of repeated rest peniods
The child usually rests mstinetavely when tired, only the exatement
of play ot encouragement from an adult shmulates im to 3 pont
of strain

The use of artificia) excreises, such as picking up marbles with the
tocs or puthing a marble 1n the shoc under the arch to make the child
supmnate Ius foot has not been found practical The controlled
nsc of graduated funchional exerase 1s therefore advocated

Operattve Treatment Since the mauguration of the conservative
treatment ust described  operative procedures are only rarely con
sidered necessary in children

Operations for the treatment of pes valgaplanus arc transplanta
tion of muscles operations on the hgaments, including penosteal
grafts and opcrahions on bone, particularly fusions and osteotormcs
Opcrahions on the muscles alonc without correchion of the foot, arc
rarcly satwsfactory

Some surgeons have taken a free penosteal transplant from the
tibia or permutted the transplant to remam attached and fastened
it to the denuded surfaice running it from the tibia to the navicular
bone ou the medual and lower surfaces holding the talus and the
navicular in place Arthirodcsis of the talonavicular articulation has
been performed after reduction of the subluxation, the capsule 15
shortened and the hbubs postenior tendon 15 transplanted pos
\cnoif and fastencd to the navicular In these cases it was e
ported that the comection pemsisted afthough the arthrodesis ulb
mateh was lost

Inanothier operation with the foot held i the overcortected pos:
tion the mternal and middle cunciform bones are fused to the navic
ular bone, using small grafts from the tiba In the sccond stage,
while retaming the evercorrected position the tendo aclullis was
lengthened and the entire foot was fixed m a plaster of pans cast
1t has been found that certam fiat feet were due to mward rotation
of the tib and good results have been reported by correcting thus
In mcans of osteotomy

The mdications for aperations are homted since there are few
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cases n wluch patients do not respond to conservative treatment.
Furthermor, it 1s difficult to convince the parents of a small child
that he should undergo an operation for flatfoot. Correction of the
deformits 1 the child 1s the best means of preventing flatfoot in
the adult.

In the prescnce of a defornuty however 1t 1s necessan to correct
the pes valgoplanus even if 1t requures surgery Operative correchions
consistent with the accepted concepts of the development of flat
foot have preference. Manipulition to seestablish normal position
15 the methed of choice. The Iaglund footboard Thomas wrench
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Fig. 33 Adolescent flatfoot, showing the valgus at the heel and the loss of
the longptudinal

e

and the special wrench for supmation may be used to obtan the
comrected position wlhich 1s then held by means of a cast to permt
walking (sce pp 381 and 395) Of the more extensive operations
good results have been reported from arthrodests of the talus and
navicular bones or from fuston of the navicular and cunciform bones
Static Pes Valgoplanus in Adolescence. Etiology Functional de-
compensation at this age 1s due toan imbakince between the strength
of the structures and the demands made upon them This unbalince
15 sct up by rapid growth, nadequate dict_weak muscles and n
overstram from long standing or walking. Trauma 1s also a factor
a sudden wrench sometimes brnging about an acute stran
A\dolescent static pes valgoplanus occurs most frequentls i thosc
who 1re learming a trade o this country the most frequent canses
are rapid grow th and the prevention of use by such means as com
mereal arch supports ;
Svimptoms T'he symptoms arc altered gatt often pain m the
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region of the first cunaform and navicular bones, aching about the
ankle and up the calf of the Jeg and at tmes sharp pain the
anteror gronp of leg muscles The foot becomes puffy, and there
1s some swelling around the ankle; there 15 also excessive perspr2
tion The heel 1s in valgus, and there 15 pronation at the tarsus and
a dorsal displacement of the first metatarsal bone (Fig 33) Thegat
« thcrefore abnormal. The fect arc externally 1otated, and the weaight
of the body 1t shifted from onc foot to the other The foot does
not work from heel to toe or hft the body weight m the normal
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manncr mstead there 1s a falling forward of
foot 15 used to catch the body \mght rather th:nrtll \l[; ll)aorg%'cln:;,d'lshh:
n:s'(lll_‘: 1sa hé:\q shuflmg, flatfooted guit.
1s condition 1f neglected and allowed t

rosults 1 socalled  spastie flatfoot ™ which :'i‘l:lo Ir::“éuumsscdc' flcqult.:;;l)

Conservative Treatinent The acute foot stram 1s reheved first;
later cHorts are centered on maeasug the strength of the foot so
that 1t can mieet the demands made upon it. In scvere cases, rest
n bed 15 preseribed  when there 1s imtation and muscle s;;ns‘m
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hot packs arc applied Light massage helps abtan relaxation

After the acute inflammation has subsded, or when 1t 1s impos
sible for the pabient to stop his work even temporarils relief can be
obtamed by a Gibney bandage (p 375)

Arch supports help to give rehef In my cxpenence the best
tvpe 15 made of moderately firm fclt (Tig 34) Ths gives a seom
clastic support with the properls inclined planc and can readily be
made to fit the indindual foot The felt 1s tnmmed wath a sharp
knifc to guvc the proper inchine to the support and 1s placed under
the medul Jongitudinal arch so as to bang the postenor part of
the foot mnto supination and the heel into varus The antenor past
of the foot 15 brought into pronation by means of a felt pad with
an inchined plane sloping from the later1l to the medial surface.
This pad begins medral to the ffth metatarsal bone and slopes to-
ward the first metatarsal It 15 placed immednatcly postenor to the
heads of the metatarsal bones *

The object of trcatment 1s not only to relieve symptoms and to
correct the deformity but also to snercase functional capaaity The
patient 15 instructed to have systematic rest perrods that will fit the
dcrnands made by Ins occupation Elevation of the mbs when
possible, ts rccommended To increase strength of the foot 1t 1
mportant to usc all measures possible to merease the general
strength of the patient General hygrenic measures such as fresh an
sunshine and tomcs, arc reccommended when indicated With the
foot mn valgus and pronation walking mcreases the deformity Unless
the deformity 1s corrected  excrese will result m further strin wath
an 1ncrease of the disability The deformuty prevents normal usc of
the foot 1n walking and thercfore must be corrected

The preferred treatment 1s functionnl excraise an the form of a
correct gait (p 48) Tlus recstabhishes the normal relationsiups of
the bones to cach ather The first requirement s @ proper shoe A
shoe essentially the same as that preseribed for cluldren 15 wed,
and the program described on page 40 15 carned out

Operative Treatment The best results seem to have been obtamed
by the usc of the perosteal graft from the tibia to the nniculss
bone Consenative treatment however has made the mdications
for opcrative mtervention rire or exceptional

In the adolescent, 1t has been my expenence that the flatfoot
that requices suezical intervention 15 prachicall alwvns a spasmdic
flatfoot Tlus will be considered in a scparate chapter The treat

* These pads can be obtaiped from Michigm Avenue Shoe Repar Inc
112 Ext Superior Street, Chicago 11 TIL
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ment of pes valgoplanus assocated with os tibale will Iikewise be
duscussed separatehy

Static Pes Valgoplanus 10 the Adult, Ltrology A neglected pro-
nation deformty i adolescence will give nise to pes valgoplanus in
the adult and the latter may develop at any time during the adult
peniod Varying degrees of deformity may be present, depending
on the durabon and seventy of the causative factors

Prolonged standmg, cspecially on hard floors 1s the most common
cause of pes valgoplanus i the adult The worl. of the waiter, police
man, clerk, mlesman school teacher housewife, dentist, intem or
nurse frequenth requures such prolonged standing.

Pregnancy 1s another cause for the development of the pronated
foot m women, the princapal factors arc increased werght and weak
ened structures Obstetncians have obsen od that pabents alter their
gait and posturc dunng pregnancy m order to gan stability

Aftex the age of forty vears there 18 a tendency for persons to
exercase less and to avereat The increased load on weakened muscles
lcads to a postural disturbance, and a functional decompensation
results

In women who have a Ingher proportion of static fatfoot dis
orders than men, the type of shoc 15 an important contributing
factor The shoc wath a hugh heel and small weight bearmg surface,
the ponted toe, and the thin sole, 18 not adapted for standing and
walking

Acute mfections, and ocensionnlly speaific arthnbs, m the foot
will bning about decompensation and a resulting pes valgoplanus
The presence of Hatfoot n cases of chronic arthnbs will be con
sidered sepamtely

Symptoms Patients usually complamn of pain and burming n
the foot. The foot gets hred and thete 15 an aching pown m the leg
particularly after Jong standing or wilking Calluses oceur some of
which are pamnful Patients notice an incrcase n the length of the
foot as well a3 1 sts breadth and complain of having difficulty in
buying shoes Some wear a shoc 1s much as two or thyee sizes longer
or wider than thev did before the hime thair trouble started Most
of them resort to stiff shanked shocs or to some form of arch support.

Pan and tenderness oceur over the navicular arca Some patients
attempt to rcheve the stram In standing on the outside of the foot.
Irequenth there 15 interference with arculation and a fechng of
congestion with a sense of heaviness in the foot. Tatigue may be
present not only i the foot and leg, but in the back as well. Com
monh a muscular msufficienes of the back with low hack patn 18
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assoctated wath the static flatfoot of the adult. There 15 often also
an mcreasc in bods weight and weakness of the abdominal muscles

The general arculation 1s impaired as a result of these changes
the Jeg shows vancosihies and there 1s swelling or puffiness above
the ankle Sometimes there 15 a purplish discoloration of the foat,
Associated with the pronation of the foot are deformtties of the
toes A bursitis wath a hallux valgus and contracted toes with domsal
calluses mav be the predomnating symptoms

Lxanunation will show swelling at the anle, puffiness with fat
pads below the malleol: vancositics contracturc of the toes and

— e e ———
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Fig >> Adult pes valgoplanus

loss of motion at vanous articulations  Fhe heel mt:g be m valgus
and the tassal region 1 a pronated position: The medial side of the
anterior part of the foot 15 m supmation ewig to the upward and
medual displacement of the head of the first metatarsal bone  There
1s imutation of motion at the cunconavicular and talonavacular artic
ulations Tendemess may be present over the ligaments m the
region of the navicular bone The antenor part of the foot wall show
some spread, socalled  spreadfoot ™ The head of the talus and
the navicular bone may be prominent and loweted (Tig 35) Roent
genozmms wall shos the altered position of the bones to each other
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vath lowenng of the longitudinal arch spreading of the antenior part
of the foot and a valgur deformuty of the great toe. When the con
dition 15 of long standing, arthntic hypertropluc changes may be
scen at the athicular surfaces

Differential diagnosis consists 1 ruling out tuberculosss, gout,
sheumatic fever gonorrhea, arthnts, tabes dorsalis, neuralgn, cal
cancal spur, ostcomy chitis, traumatic penostiis, bursihis, neantis,
ganghon acate bone atrophy, axostess, and wflammation of the
aponcurosts or of the plantar fat pad A roentgenogram of the
foot 15 an ad 1n estabhshing the diagnoms as 1s the blood Wasser
mann test, leudocyte count and a blood wne acd determination

Consenatne I'reatment In the presence of mflammation the
patient 15 put at rest with the foot clevated and hot packs are
apphcd Mont towels arc put over the foot and leg, and radwnt
heat 15 directed on them “To expedite recovery, this may be kept
up continuously, but it 1s usually more practical to do 1t at mter
vals of an hour or two st @ hme As the acuteness subsides, and
particularly if a refiex spasm has been present, gentle massage 15
of value In the subacute stage the apphcation of a Gibney band
age, with the heel held in varus, 18 reccommended {(p 375) Thisss
most satisfactory m cases of acute stram of bnef duration

Tor the weakl foot without much deformity the use of felt pads
usually gnes immeduate relict (11g. 34)

In the presence of a contracture when correchion 15 painful, phys:
cat therapy as described on page 386 15 useful. Onee the foot 1s
phable agmin treatment 35 carned forward by 1cestablishment of
narmat anatomic relationslups and functional exereises by means of
correchive shoes and normal gt

CORRLCTION WITI! SHOTS AXD PROPTR GATT A par of shoes such as
described on pages 41 and 42 1s brought 1n by the patient. After
they have been chiecked carcfull for size, felt pads arc 1nserted (Tig
34) and the patient 15 taught to walk with a normal gait (p 48)
At home he practices the gait and becomes accustomed to the shocs
After 2 weell or bwo the shoes are retumed for outside correchion

The corrections consist n 2 Thomas heel and a comma-shaped
bar (Figs 36 and 37) The Thomas heel 33 % nch longer and %o
to s inch Ingher on the mside and 15 used to bang the heel of the
foot mto varus and to prevent depression 1 the region of the head
of the talus

The comma-staped bar 15 used to bnng the forefoot into prona
ton Tius bar lies immedutely proximal to the heads of the meta
taral banes and relicves the stran on them It begins medual to the
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fifth metatarsal bone since tlus bone 1s normally weight beanng and
15 Jower than the middle metatarsal bones The bar s % to 3% inch
Ingher on the lateral side than the mner side.

Fig. 36 Steps tn correcting a shoe. A, Marking presenption on sole of
shoe for gudance of sliocmaler An outhne of the size and location of the
Hauser bar 1s drawn on the soke. The 3 indicates the difference 1n hesght
between the hteral ond medual side of the bar The “x” sigmbics that the
stecl shank should be remosed The crescent marks the formard advance
ment of the heel and the 3% the amount of civation of the medial sude
of the heel B Removal of steel shank € Illustration of wchned planes
directed lateralh on the leel and mednlly on the bar 1) Completed

conrcchions

Since the hel is rased on the mner side and the bae on the onter
side there wall be a twist i the region of the longitudingl arch
Therefore ans mctal shank that prevents thus twist must be remoed

\fter the corrections have been applied the patient agam prac
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tices normal gait under supenvision At home he practices for five or
ten minutes several tinies a day Older peaple or these who have
severe contractures must himit practice to as Little as a mimute, five
orten imesa day Gradually these penods can be mcreased in length
and frequency Interspersed rest periods are helpful

The correctn ¢ shoc almost mvanably becomes more comfortable
than the supportive tvpe of shoe The amount 1t 1 wormn vancs with

['ig- »7 Man s correetrve shoe, showing the advanced heel, rased on the i
ude and the comma-shaped transverse bar rarsed on the onter ndce e

mdwidual needs Most patients however desire to carry o
tion until the normal 1s reached when this 1s possiblcl:?\icl:lt Sxou:gf
prefer to wear corrective shoes constantls Women substitute shcc{(
ot dress shoet when the oceasion demands

Women who have wom Iugh liccls for years may have 2 short
heel cord which causes distress on weanng a low liceled shoe 1t 1s
unncbc:ss:n t]oc:icrll)gthm the tendon i surgers The tendo achilhs
can be stretch weanng the corr
to be increased mgh tolm%cc cortectve shoes for short penods

Operative Treatment. Operative treatment for adult static pes
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valgoplanus consists i mampulation soft tissue operations and
boneoperations These methods should be resorted to, however only
when conservatrve treatment by means of corrective shoes and phys
cal therpv 15 nadequate.

The indications for operative mtervention are finnly fived con-
tracturc at the talocalcancal articulabion and hgaments in the region
of the ankle Sometimes the contracture i the region of the tarsa)
arca 15 50 firm that at will not pernut the antenior part of the foot to
be foreed snto pronatron In the antenor part of the foot the clevated
position of the heads of the first and Afth metatarsal bones may beso
firmly fived that st would be impossible to replace them in their nor
mal posirons and the tendo achilhs 1s occasionally foreshortened to
such an extent that it 1s impossible to walk comfortably without
hecls on the shoces

Necurasthema s 1 definite contraindication to su of the foot

MANIPULATIVE TREATMENT Under general anesthesta the heel 55
forced mto varus first by manal mampulation If the foree 1s not
adequate a Thomas wrench (g 187) may be applied to the heel.
One lever 15 pressed agunst the outer side of the calcancus and
the other Iever 1s placed on the medial side of the tibia Toree should
be applied slowly and gradualls so as to streteh the tissues rather
than tear them T'his correction s repeated until the heel can casily
be brought into the varus posttion 1nd a normal range of mation 15
present

In a similar manner the medual side of the foot s grasped and
teriorly and wath the heel hield 1n varus the first metatarsal bone
16 forced downward and brought into pronation Here agam f the
contracture resists manual foree, leverage can be obtained by means
of the mechameal wrench adapted for this purpose (scc 11g 185}
Thie frst and Fith metatarsal bones are then foreed downward while
the heads of the other three are pressed npward

The techme for doing this consists in runming the fingers on the
plantar surface beneatls the heads of the sccond third and fourth
mectatarsal bones The operator s thumbs are then placed dorsally
one on the head of the first metatirsal bone and the other on the
head of the fifth exerting force downward

In most mnstances there 1s also a contracture of the tendo aclilis
Tlus tendon s stretched by domsifiexing the foot  The contracture
of the tendo achillis 15 usually stronger than can be corrected v
manual mampulation Ilere the Haglund footboard mereases the
leverage and empovwers the operator wath a force that wall gradualh
stretch the shortened postenar group (sce 11z 156) The mamipula
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tion may be repeated several times until the correction 1s obtained

easily

The foot 15 then put mnto a plaster of pans cast from the tip of
the tocs up to the knee, the cast being molded to retain an over
corrected position In applying the cast, care 15 taken not to tale
all the correction obtamed by means of the mampulabon Less
correction than was actuallv possible by manipulation should be
taken mn the cast, winch will guard agamnst an danger of pressurc
sores, provided, of course, that the cast 15 molded properly

Pain usually subsides after about twenty four hours A heel may
then be attaclied to the cast, and the pahient 1s encouraged to walk
1n the cast The time the cast 1s worn depends on the ability of the
patient to walk. As soon as he 1s able to walk well m 1, usually n
two or three weeks, the cast 1s removed and the corrective shoe 18
prescribed

Whenever possible, 1t 15 best to stretch the shortened tendo
achillis rather than lengthen it, nasmuch as the lengthening 15 done
to some extent at the expense of strength Open operation on the
tendo achillis 1s sometimes preferred since 1t gives control of the
amount of lengthening desired After mampulation of the foot, a
contracture may remarn at the mterdigital and metatarsophalangeal
athicnlations The contracted capsules and ligaments may be ex
posed and, with a sharp scalpel dnided at the arbculation or
witha penosteal clevator the attachments can be separated from the
surroundmg bones.

SURGICAL TREATMENT Operative procedures are pnmarily osteot
omics Osteotomues have been performed on the caleaneus so as to
bring the attachment of the tendo achillis medially downward and
forward Supramalicolar osteotornics have likewse been performed
Wedges have been removed in the region of the head of the talos
and navicular bone

Another type of operation that may be used, particularly 1n cases
of atthntic change 1s arthrodesis of the talocaleaneal articulation
This chmmates pain m the jomnt, and the heel 15 brought mto an
wnproved position without danger of any recurrence. In advanced
cases of pes valgoplanus i the adult with arthntic changes arthro-
desis of the talonavicular caleancocuboid and talocalcaneal artic
ulations 1s uscful

Arch Supports. Since the svmptoms of static flatfoot arc due to a
functional decompensation one can readity understand that support
and protection will give relicf Arch supports have been used for
vaars and of they are properls made, provide rehief If the decon
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pensation 1s due to acute stran or to somic other factor wluch can
be removed readily then there 1s no hanm i a protective mechansm
to carmy the foot througlht thus phase, but even here other methods,
such as strapping rest heat and massage are uswally preferable 1
the supports arc womn contimuousls however 1t s mevitable for the
foot to become weaker and thus subject to more decompensation
When womn by the young adult the symptoms and deformity will
ultimatelv mnercase. Paticnts who have womn supports grve a history
of having obtaincd relief at first but later ther symptoms returned
to a more scvere degree Oncee wom supports are difficult to drseard
unless replaced by the accepted methods of treating flatfoot

\ = an
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T, 38 Arch support showing the inclined plane directed laterally under
the Jongitudinal arch, and the inchined plane dirccted mediath in the
region of the tanwverse arch

The usc of arch supports should be hmited to ciases 1 whichat s
cither not possible or not practical to reestablish the foot m normal
function The moch advertised commereml arch supports are con
demned since 1t 15 ymposstble for onc type of support to fit cven
foot. Onc could scarcely cxpeet them to be a panacea for all drs
orders of the foot A certain percentage of wearers will obtan tem
porar rchief of their symptoms the rest will obtain no benefit None
1s henefited m the sense of a cure This likewase holds true for so-
called “arch supporter shocs 1 winch a naud support 13 built into
the shoc

Preference should be given to the plable type of arch support
those of felt arc the simplest to construct. Sponge nibber ean be wsed,
Wthough it 1s morc dfficult to shape to fit the form of the mdwdnal
foot I moldmg of soft leather pads to form an mchined plant
mav gne satnfacton rehef It s difficult howaer to readunt
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pensabion 15 duc to acute stram or to some other factor which can
be removed readddy then there 1s no harm n a protective mechansm
to carry the foot through tins phase but cven here other methods,
such as strapping, rest heat and massage, arc usually preferable. If
the supports are wom continuoush however 1t 13 mevitable for the
foot to become weaker and thus subject to more decompensation
When womn by the young adult, the symptoms and deformuty will
ulbmately increase. Patients who have wom supports give a histary
of having obtamed relief at first, but later ther symptoms returned
to a more severe degree Once worn supports are difficult to discard
unless replaced by the accepted methods of treating flatfoot.

g 38 Arch support, showng the inchned plime directed laterally under
the I‘l}ougztudum] arch, and the inclined planc directed mednlly m the
regon of the transverse arch

The use of arch supports should be hmited to cases in which st 18
erther not possible or not prachical to reestablish the foot 1 normal
function The much advertised commeraial arch supports are con
demned since 1t 15 unpossible for one type of support to fit every
foot. One could scarcely expect them to be a panacea for all dus-
orders of the foot. A certain percentage of wearers will obtan tem
porary relief of therr symptoms- the rest will obtai no benefit. None
15 benefited 1 the sensc of a cure Thus likewnse holds true for so-
called arch supporter shoes 1 which a ngid support 15 built 1nto
the shoe.

Preference should be given to the phable tvpe of arch support
those of felt are the simplest to construct Sponge rubber can be uscd‘.
although 1t 15 more difficult to shape to fit the form of the mdiadua
foot The molding of soft leather pads to form an inchned %hn:
may give sahsfactor rehef It 15 difficult however to readjus
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this of su continuousk for the changmg foot and a type
of sgl;)cort haffc?n dewsed 10 which mserts may be placed m a
Jeather holder so that a gradual mcrease or decrease of the height
may be obtamed readily

Rigid arch supports may be made of metal such as duralurmn
ot alummum, or of plastic matenal These applances not only
support, but also protect and immobilize, the imtated arhiculations
To assure comfort, the must be fitted accurately to the foot. A mold
of the foot 15 made 1n plaster of pans and a posiive 13 made to which
the arch support 1s fitted The part of the support that corresponds
to a pomt of tendemess 18 depressed, and the pomts that are to
recerve weight beaning are rased The pnmary requisite of any arch
support 15 that 1t be made to consist of an melmed plane from the
medial to the latcral side i the region of the longitudmal arch,
and g transversc inclined planc directed medially postenior to the
licads of the four medml metatarsal bones (Fig 38) Furthcrmore,
carc should be taken that the raise in the arch support will fit well
postenior to the heads of the metatasal bones When the first
mctatarsophalangeal arhculation 1s to be fixed 1t will be necessary
to cxtend the arch support beyond the head of the first mctatarsal
bone. The antenor part of the raise should be formed so that the
heads of the first and fifth metatarsal bones lic on the same plane;
the other heads of the metatarsal bones are rased.

SPASMODIC PES VALGOPLANUS

Spasmodic pes valgoplanus 15 a ngid deformuty 1n which the heel
1s icld n valgus and the tarsal arca in pronation as a result of con
tracturces duc to muscle spasm

Ltology The conditon 15 caused by a stram exther acute or
chronic 1 ocal mfcction may play a role Once an articulation be
comes inflamed, it acts as a point of Icast resistance and the inflam
mation has a tendeney to be prolonged  Since the condition 13 due
to reflex nenve involvement nervous fatigue must be considered
another causative factor The acute strun 15 usually traumatic 1
ongn a sudden twist having sct up mmtation and reflex muscle
spasm (g, 39) A cluonic strain s the result of a functional de
compensation w huch has become mtense The rapidly growing youth
who s subjected to extreme occupational strain 1s the most frequent
sufferer The disease has become less frequent wath mproved work
mg conditions and legislation regarding child labor

A decompensation results 1n stram not onh of the muscles but
s of the igaments An imtation s sct up near the articulations
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with a resultant reflex muscle spasm which acts as a protective
mechamsm The contractures of the muscles are similar to those
that occur n mflamed articulations elsewhere m the body When
the talocalcancal and the talonavicular articulations become 1m
flamed, the muscles that control these joints are shmulated to reflex
spasm The more powerful group 1s the everters Contracture mto
the everted posthion 1s not entirely due to the greater power of the
muscles however since leverage and gravity are also factors The
tendency m a decompensated foot 15 toward a valgas deformity of
the calcancus and a pronation of the tarsal area The inflammation

Fig 39 Dragrammahc representabon of sourca of strmuh producing
causalgn and reflex miscle spasm

in the articulation results 1in a spastic contracture of the muscles,
so that there 18 fisation 1n the deformed posttion

Symptoms. The symptoms of spasmodsic pes valgoplanus are pam
fixation of the foot, a pes valgoplanus deformity a flatfooted gatt and
frequently a lmmp The condition 1s often bilateral, and s usually
morc severe m one foot than mn the other The pam occurs m the
region of the mflamed articulation Tenderness can be elicited over
the lateral talocalcancal area, and occanionally over the talonavico-
lar and the cunconavicular arcas Any attcmpt to move the heel
1nto a varus position 1s pamfu} The peroncal muscles are tense, and
the tendons stand out hke fiddlestings The tibmlis anterior tendon
and somctimes the extensors of the toes are frequently involved 1n
the spasm Mohon at the talocalcaneal articulation and 1n the tarsal
area 15 lost or himited. Attempts at passive motion cause pain



Pes Valgoplanus 73

Pam 1s frequently referred ta the musdes of the leg, and cramps
are not unf;s?nmcmb The ypasm 15 worse after standmg and walkng,
but contmues cven while the foot s at rest, The gait 15 typica
flatfoated, with the foot externally rotated, and consists m a sh
fing rather than a tolling motion of the foot. The foot shows loss
of the longtudnal arch Nervous fahgue 15 frequently @ common
secondary symptom

Rocng;s)ogfnms w advanced cases show arthrstic changes at the
tslocalcancal and tarsal articulations There may be an alterabon
wn the form of the bones with loss of articular surfaces Exostases
are present at the margins

Treatnent Propitylactic Treatment Prophvlactic treatment con
fusts first, m the avardance of prolonged foat stram w adolescents
Ouee a stran has expressed atself m the form of pamful feet, the con
dition should not be neglected The early stages should be remedied
by protechion aganst stramn, and this 18 best done by means of
penodie rest. When adequate rest cannot be obtained a protechve
type of treatment wll be necessany. Rugnd arch supposts should be
avoided even though they gne temporan rehief masmuch as the
structures will be weakened and the foot subject to an even more
severe decompensation

Provided adequate rest 1y assured cotrechion an be attawned by
means of the corective shoe described for the treatment of static
flatfoot. The occustence of spasmodic fiatfoot m the adult can there-
fore be prevented sf the early symptoms are heeded and if comrective
trcatment 1s mshtuted

Conservative Treatment Couscrvabive treatment 15 mdicated i
the presence of muscle spasm withaut contracture; 1t conssts in rest
m bed and the apphication of hot packs A postenor sphint may be
apphied Immobihization may also be attained by means of a com
pression bandage, which consists of three or four layers of sheet
wadding snugly wrapped with a 3-mch gavze bandage from the toes
to the koce As the acute phase subsides hight massage may be
mstituted and active mohon gradualh encouraged. Paraffin packs
are sometimes useful, and when practical warm sand or treatment
b means of 2 fow of warm air will be beneficual

Since tus 15 2 reflex muscle spasm due to mBammation at 2 jomt,
awe aampdation that will further ymitate the jomt s contramds
cated Au ancsthetic mav be used to block thes refiex spasm and
allow the foot te be brought into a corrected position Thas may
be accomplshed aither b Tocal ar general anesthesia When us
local anenthessa the shan yust antenor to the tip of the lateral mal
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Icolus 15 cleansed wath zephiran chlonde, 1 1000 solution and 5 cc,
of 2 per cent procane are mjected through e hypodermuce needle mto
the sinus tarst The ancsthetic relaxes the foot so that the valgus
position of the heel and the pronation of the antenor part of the
foot can be obtamed This position 1s then held by means of a simple
adhesive strapping and concurrently normal gt 15 started by means
of the corrective shoes The procedure 15 repeated as dicated,
weelly mtervals have been found to be sabisfactory in most cases
More correchion 15 taken at cach subsequent vasit. Vit correction
of the foot the jomt imtation subsides ond the muscle spasm relaxes

There are some resistant cases that requure general ancsthesia
m order to obtam muscle relaxation and allow correchion of the
posihon of the foot. In most of these cases general anesthesia gives
sufficient relaxation so that correction of the foot can be readih
obtamed. The corrected position 15 held with a plaster of pans cast
and walking 15 started 1n the cast. In the more chrome cases it 13
necessary to stretch the contracted hgaments and muscles by means
of manipulatrve force, This can be done by the usc of a Thomas
wrench, the Haglund mampulatve footboard and the speaal lever
for the antenor part of the foot, after wich the corrected pasition
can be fixed with 1 cast. (See desenption of techruc, Chapter 29)

Operative Treatment Opcrahve treatment directed agamst the
nerve has been advocated and consists in the application of pressure
agamst the peroneal nerve. This can be done externally by means
of elastic bands Mlore direct pressure 1s achieved after exposure of
the nerve under Jocal ancsthesta and a compression which then
causes temporary paralysis A simjlar procedure 1s to freeze the nerve
with ethyl chlonde after exposure A simpler method 15 to obtan
temporary relaxation by means of the mjection of 2 per cent procame
nto the muscle or 1n the arca of the nerve Exposure and teanng of
the nerve are, of course, contramdicated masmuch as they leave a
paralysis

There are two objections to this type of operation 1t 15 difficult
to know how much permanent imury will result, and 1t 15 ympossible
to correct the contractures at the joint by treatment of the nenve
alone. It 15 problematical also how advisable 1t 15 to chmmate the
function of the peroncal group even temporarily

In scvere cases with spasm manipulation onder anesthesaa fol
Jowed by the appheation of a cast even if this has to be repeated
several times still holds the preference In advanced cases with
arthntic changes fusion may be considered The treatment in such
a casc would consist in as much correction as can be obtaned by
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valgus The striking part of the def t 15 th
e (o ormiby 15 the convex form of
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Fig 40 Congemtal flatfoot in an wnfant A, Valgus posthion of the hecl,
pronztion of the foot and domsificmon The foot has alreadv been parhally
corrected B Roentgenogram of the same foot

The disorder has been said to correspond to an carly fetal position
of the foot and therefore could be an arrest i the developmental
process (Tig 41) The condition mav on the other hand be a struc
tuml anomaly since there somchimes 15 a concomutant occurrence
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of anomahies m other parts of the body The posture of the fect at
the hme of birth forces them mto defimite pes valgoplanus, and
this posstion 1 atsclf might explain the presence of the deformity
The opinion has also been expressed that the condibon may be
duc to ammotic mterference

The sigmficance of thus ctiologic discussion 1s that, 1n case of a
postural disturbance, the correction would be comparatively simpler
than if 1t were duc to an anomaly However, if a congenital anomaly

Fig. 41 Sketch of fetus showing left pes valgoplanus and nght cqumovarus
czused by fetal position, (After Cramer )

and defects arc present, then even with correction of the deformuty
the foot will stll not be normal
Clmical expenence suggests the existence of both types, masmuch
s certam congenital flatfect can casily be restored to normal, where
a3 others retam some part of the deformuty n spite of all efforts
toward cotrection
Svmptoms. The deformity 15 apparcnt at the tme of burth, 1t
Bou;g:u evident as the equinovarus deformity or socalled clubfoot.
N feet may be imvolved but the defornmty may be more extreme
- onc foot than in the other In a severe deformity dorsifleion
“;Lb}c]m extreme that the dorsal surfaces of the toes are 1n contact
the antenor part of the leg The caleancus 1s displaced Iaterally
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and the valgus 15 so extreme that there 1 subluxation at the talo-
calcaneal articulation Frequently m spite of the extreme dorg-
flexion of the foot, the cileancus remams underdeveloped and the
postentor groap of muscles with the tendo achillis are short, so that
the calcaneus 1s drawn upward The pronation 15 30 extreme that
there 15 a protrusion of the tarsal area of the foot resulttng m the
sole of the foot having a convex form The tocs are contracted form
g a claw

Treatment. The early mstitution of treatment 15 important. As
soon as the first day after birth carrective measures may be mstrtuted.
The treatment consusts 1n brmgung the foot mto the opposite direc
tion and holding the overcorrected posibon Ths 15 best done by
means of cohesive bandage. The cohesrve bandage* 15 one nhich
shicks to stself but does not adhere to the skm, The foot 1s brought
down mto plantarfleon stretching the domiflexors. The heel 15
held m varus, and the great toe and the head of the first metatarsal
bone are brought phintarward In brngng the foot plantarward
the dorsiflexion 15 corrected. By brnging the heel into varus and the
first toe plantarward the longitudmal arch 1s reestablished. Since
the first metatarsal bone 15 Jower thap the second and tlurd a trans-
verse arch is formed. Thus the restoration of the pasttan of the foot
15 brought about. The corrected posttion 1s held by means of the
cohesive bandage. In order to obtam a support that will counteract
the pull of the muscles, the cohesive bandage 1 remnforced with
waterproof adhesive tape.

The techuc for applymg the cohesrve bandage 15 first to com
pletely encase the leg and foot with the bandage, overlapping each
turn by half as it 15 wound. Then start the cohesive on the lateral
side of the heel and, drawing the beel mto varus, run the bandage
beneath the sole of the heel and up the medil side of the leg, where
1t becomes adherent to the ongmnal bandage This step may be re
peated three or four mes as necessary to hold the varus position.
Next, start a bandage on the dosum of the great toe, and pulling
the great toe plantarward draw the bandage around the bottam
of the antenior part of the foot and fasten it to the encasement band
age auteror to and above the ankle. This stcp 15 also repeated three
or four tmes obtammng as much correction each hime as possible.
To correct the dorsificxion the foot 1s brought plantarward and the
encasement 15 remnforced antenor to the ankle with several lavers
of cohesive bandage Counteraction of the pull of the muscles and

* Manufectured by Johnsan end Johnson. Chreago
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firmer fixation are then obtamed by reinforcement of the coliesive
bandage with waterproof adhesive tape. The adhesive tape s apphed
with the same technic as was used for the cohesive bandage

I'e bandages arc rencwed at mtervals of one to three weeks,
cach ime taking morc correction than was previously obtained In
the carly part of the treatment the correction goes rapidly; there
fore the bandages should be changed more frequentls Often over
correction 15 obtained before the child begins to walk, but 1t 1s well
to hold the correction obtamed until the child learns to walk and
muscle balance has been established After the clnld walks corree

g 42. Roentgenogram of neglected congenital flatfoot, showing “rocker
bottom™ dcformity

tion 15 retamed by means of corrections on the shoes This corree
tion 15 the same as for flatfoot in childhood as desenbed under
Treatment for Pes Valgoplanus (p 55)

The seventy of the deformity vanoes a great deal In some the
contracturc 15 so mild that the foot correets itsclf spontancousls
after the clnld 15 born 10 others the deformity may be severe with
defimte contractures wlich have to be stretched gradually

Occasionally a neglected congemtal flatfoot 15 scen 1 which case
there may be mnpairment of function and a lack of development
m the foot and leg (Tig 42) In these nstances mampulation 1s
amed out by means of the Haglund footboard and the wooden
wedge, and the correction obtwned s held In means of a plaster of
pns cast The child walks an the cast for a penod of six to eght
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Treatment When the condition 15 recognized m carly childhood,
an operation has been suggested mn which the bndge 1
divided and the wnterspace filled with a stap of muscle to prevent
reamon If the condition has been of long standing talonavicular
arthrodesis and possibly also talocalcaneal arthrodesss will reheve
the symptoms.

Thave seen two cases both of which were relieved by the corrective
shoe and the treatment used for flatfoot 1n the adolescent.

Fasion of Calcaneus and Talus Bones. Occasionally a bridge of
bone umites the sustentaculum tah of the calcanens to the talus It
has been found to exst in the absence of symptoms Recently the
presence of this bridge has been aited as the cause of spasmodic
Batfoot. If 1t 15 recogmized early conservative treatment suffices In
the later stage with scvere deformuty subtalar arthrodesis may be

necessary

Fusion of Calcancus and Cubord Bones. A casc has been described
in which the calcaneus and cuboid bones were fused. The longt
tudinal arch was depressed the navicular bone was prominent, and
motion was normal There were no symptoms

Although of infrequent occurrence, recognition of these conds
tions 1s important, since they mast be differentiated from the static
type of flatfoot, particularly wath regard to prognosis and treatment.

Pes Valgoplanus Associated with Congenital Absence of the
Fibula. In this type of congemtal flatfoot the hecl lies m cxtreme
valgus In unilateral cases definite shortenmg of the mb develops,
as much as 3 or 4 mches and conshtutes the pnnapal deformty
An elevated shoe should be worn but the valgus at the heel should
be corrected m order to obtamn better weight beanng To get the
heel into normal posihion 1t may be necessary to carry out a manipe-
lation followed by a plaster of pans cast

Pes Valgoplanus Assoclated with Os Tibale (Flatfoot with Acces-
sory Scaphoid) A third form of pes valgoplanus that can be con
sidered under the congemital tvpe 1 the flatfoot with accesson
scaphard which 1s seen 1 children In the presence of an os tibmic,
an nflammatory reachon occurs as the result of continucd trauma
1 the region of the accessory bone. The bone 1 enclased m the
postersor tibual tendon the tibualis postenor 15 displaced and there
1 a change in 1ts pull. Dunng the acute phasc the condition 13
easils recogmzed by tender firm swelling over the arca of the acees
sory bone A roentgenogram will reveal the accessory bone

Treatment The acute phase 15 rehioved by rest and heat The
foot 1s clevated on pillows and a maist pack 15 apphed with an mnfra
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red lamp to mamtam continuous heat Relicf of the acute symptoms
15 usually obtained 1n about a week, and treatment may proceed with
corrective shoes and reestabhshment of 2 normal gait as described
m the treatment for static flatfoot

Satisfactory results can also be obtamed by surgical procedures
which consist m removal of the accessory bone after the mflamma
tion has subsided enhirelh The os tibale should be removed,
addstion the tibralis posterior should be transplanted to the under
sucface of the talus Dunng the operation the foot 1s held i a
supmated posiion which allows for a shorteming of the tibialis

W

Fig 45 Pes valgoplanus due to antenor poliomyelitis

)

.l

tendon and for reestablishment of the normal funchion of tlns

muscle. The operation 1s suceessful butf the conservatn ¢ treatment
1s carned out correeth 1t 15 not necessary to resort toat

PARALYTIC PLS VALGOPLANUS

Paralytic Aatfoot 1s an acute defonmity usually of
and with extreme pronation m the gml El‘(;l “a}:c?.“ctxsgﬁ
stself m a complete Joss of the longitudinal arch (Tg 45)
Ltiology The paralvsis 1 most cascs 15 duc to antenor poho-
myelits Ihe muscles imvolved will van from one or two of the
mverters, such as the tibahs antenor and tibahs postenior to com
plete manalysis of the foot In some mstances the paralysis mav n
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volve the everters as well as the inverters—in which case the woght
beanng will decide the type of deformuty, and the static deformaty
m the foot will be a valgus at the heel and a pronation m the tarsal
area

Thus the determning factor m the type of deformity s not entely
dependent on which muscles are mvolved 1 the paralysis, but 1
nfluenced by the weght bearmg.

iﬁmptnms. An important symptom 15 mstability, due pnmarily
to the excessive medial and lateral motion at the talocalcaneal jomt.
In severe cases there 1s also lateral motion at the ankle jomt which
contributes to the instabiity The deformity 1s apparent, and the
heads of the talusrand navicular bones project downward and
medually frequently so far as practically to rest on the floor

The mnstability results sn an oncertam gait and fahgue. Limp
13 present, mostly due to the pnmary pamlysis In a neglected par
alyhe flatfoot contractures may develop, smce one or more of the
muscles may be active while the opponeats are lost. The sltered
weight-beanng surfaces result mn the formation of plantar calluses
which may become pamful

It mght be well to empliasize that the important symptom 15
the funchional loss the gltered appeamance 1s a relatively mmor con
cern. The functional loss 15 to a great extent, due to the instability
whereas the loss of power 1s due to the paralysis

Comphcatrons. In most mstances the paralysis that causes 2
valgoplanus 15 essociated with paralysis of the dorsflexors which
means that foot drop 13 present. In more complete paralysis the foot
18 practically flail and 1s termed a “dangle foot.

Treatment. Prophylactic Treatment In the treatment of paralyhe
flatfoot the rmportant consideration 15 to reestablish function winch
means obkaning stability of the foot. Prophylaxs includes the ortho-
pedic care of mfantile paralyss. After the acute phase has subsided,
the foot should be held mn the midposibon. When mcvvcrL’g
reached the point where it can be established that therersa wea
1n the tibialis antenor or Hbizhs postenor the foot should be held
with the heel in varus and the tarsus m supmation while watmg
for further recovery Massage and cxcrases arc taught and supet
vised durmg thus period. A plaster of pans cast 1 then applied wath
the heel m varus, the tarsus m supmation and the forepart of the
foot m pronation, wesght bearmng 1 encouraged. At finst :Mnd;l:%
and a few steps are permtted gradually this 15 mereased The '

1 then removed and the corrective shoe 13 wom  the amount 0
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exercise 1s agan hmited and gradually increased. In thus way mild
cases can be reestablished to prachically normal function

In severe cases a sumlar tvpe of prophylaxs 15 exccuted m spite
of all treatment however the paralysis will lead to wstability Pre
vention of contracture 15 important and 1s accomplished by the use of
adequate braces until a satisfactory age 1s reached to carry out the
opcrative treatment.

Operative Treatment. Operative treatment 1 usually mdicated
for paralytic flatfoot and comsists m stabilzation by means of
arthrodess The talocaleancal arhiculation 1s arthrodesed as well
as the talonavicular and calcaneocuboid jonts The arthrodesis can
be carned out readily through a single incision If a deformity has
occarred, 1t 18 a sound prinaple to correct the deformity first and
then camry out the fusion operation

In the presence of a mild type of deformity, in order that the pre
lmmary cotrective operation can be chumnated, 1t 15 possible to
remove a wedge of bone 1 the region where the arthrodesis 1s to
be performed or the head of the talus can be removed, denuded
and transformed to allow full correction of the deformity when 1t 1s
replaced. Wath the foot in midposition stabilty 1s attaned

T'o obtain a correction of the deformuty as a preliminary to fusion
1t may be necessary to carry out a mamipulation under ancsthesia
with fasciotomics and tenotomies The foot 1s then brought mto the
overcorrected position the heel in varus and antenor part of the foot
n pronatton A plaster of pans cast 18 applied and weight bearmng
1s permutted on the second or third day after mampulation  The enst
15 worn ten days to threc weeks, and then the fusion operation 15
camed out.

In case of an imbalance between the paralyzed muscle and its
opponent, 1t 1s frequently advisable to carry out’a tendon transplant
Forinstance, the peroneus longus may be transplanted to the medal
side of the foot to change it from an cverter into an invetter Tendon
transplant must be preceded In full comection of the deformuty
Fuston must be camed out at the same time Fusion may precede
the tendon transplant or both procedures mav be done at the
same ime

Prognosis. The prognosis n the carly cases depends upen the
amount of recovery that occurs from the antenor poliomvehtis
Once panalytic flatfoot develops 1t will pemsist The fusion opcration
wath the foot in the corrected position will give a stable foot that
permuts good function The amount of function depends on the
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remaimnung power m the extramity mvolved and the absence of other
deformities at the foot and knee.

PES VALGOPLANUS DUE TO SUPINATION OF THE ANTERIOR
PART OF THE FOOT

The anterior part of the foot may be supmated, and this deformaty
may be exther congenital or acquired The acquired type frequently

N
- \
f WY |
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S———
Fig. 46 Supination of the anteror part of the foot, causmg pes vilgo-

planns Antenior view shows the supination, and postenor view shows the
valgus, Jeft greater than the nght

follows fixation of the foot for fracturc i the lower extremity
Supmation may likewase follow treatment of pes valgoplanus. Tore
beve stramn the first metatarsal bone 1s clevated Holding the supina-
tron ultunately results in a contracture deformity (T'ig. 46) )

Symptoms. When the antenor part of the foot 1 placed firmly
on the Roor 1f a supmation deformity 1 present the heel 1s foreed
nto valgus. There 1s frm contracture with loss of pronation of the
antenor part of the foot. The result 15 pes valgoplanus The symp-
toms and findings are the same as described under static flatfoot,
where the antenor part of the foot 1s pronated Arthnhc changes are
not uncommon at the first metatarsophalangeal articulation
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Treatment Prevention 1s emphasized. In treatment for fractures
or other conditions where fixation 15 used the foot should be held
1n the position of choice Supmnation of the antenor part of the foot
should be avoded as strictly as valgus position of the heel

When deforrmty 15 present, the contracture in most cases will
respond to correction with the correchive shoe, used mn the manner
described for static fatfoot. The meclmed planc of the comma
shaped transverse bar 15 important at first the outer sde of the bar
1s rascd Yo nch and gradually increased until % or % mnch has
been reached The correction 1s mereased as rapidly as 15 consistent
with the paticnt s comfort. The heel 1s held in varus, the raise on the
mner side may remarn at *§q inch throughout the course of treat
ment.

Heat and massage arc valuable adjuncts m freemg the foot so
that the pronated position of the antenor part may be regamed
Adhestve strapping. in which the heel is held in shight varus and the
medial side of the anterior part of the foot 1s brought down into
pronation 1s cffective.

Manpulation under anesthesta with the speeial wrench 15 hrmted
to cases an which the contractures resist repeated adhesive strappings
The foot 15 brought into midposition and retamed in the cast Walk
tng 1s permitted 1 the cast as soon as the pain has subsided Usually
this 15 possible within bwenty four to forty-cight hours The cast 15
worn three to twelve weeks It may be changed, and without anes-
thesu the posttion of the foot can be improved before the new cast
1s apphed After removal of the cast an Unna paste boot s womn
for a penod of about ten davs The corrected posihan ts retaned
for at least a vear with the correetive shoe m which the wclined
planc of the comma-shaped har 1 constanthy repaired

METATARSUS LATUS
(Broad I'oot Spread Toot)

Metatarsus Jatus 15 spreading of the antenor part of the foot and
15 duc to the separation of the heads of the metatarsal bones from
cach other (g 47) The chicf deformuby 1s a varus of the first
metatarsal bone In a similar manner the fifth metatarsal bone 15
spread away from the fourth The hgaments and short muscles that
contro} these bones give wiv while the adductors of the fint and
fifth tocs tend to contract bnnging about a hallux valgus and a
dunti quints varus (Tig 48) The heads of both the fist and fifth
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metatarsal bones are displaced domalh The heads of the
tarsal bones are, therefore, all on the same plane, and the fotl

Fig 47 Metatanus latas Note the spread of the fint and fifth metat:
bores

Fig 48 Metatarsus latus, thowtng Mg 49 \lctatarws latas, phr
assocsated hallux valgus and digts  aspeet Note the calluses at the p
quint vans sure points

af the foot 15 flat Waght beanng 1 decreased on the heads of t.
ficst and fifth. but mereased on the heads of the niddle metatans
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bones There are frequently signs of pressure over the plantar sur
faces below the heads of these bones (Fig 49) The increased use
over a long period of time will result 1 hypertrophy of the second
mctatarsal bone

Ctology As was scen i the mechanical development of pes
valgoplanus the spread of the antenor part of the foot 13 due to 2
funchional decompensation Thus means that there 15 madequate
strength m the foot to mect normal functional demands The de
crease 1 strength may be due to narow shoes which have mter
fered with the development of the foot High heels with small
weight beanng surfaces will thrown an excessnve load upon the an
terior part of the foot and cause stramn

Symptoms. The antenor part of the foot 15 wider than normal,
makmg 1t difficult for the patient to purchase a properly fithng shoe,
inasmuch as any shoe which fits the wide, front part of the foot
will be too loose at the heel Furthermore, the spread of the first
metatarsal bone gives nise to the condition described under hallux
valgus Spread of the fifth metatamsal bone gves nse to 2 simlar
conditton namely, digih quint varus with a projection of the head
of the fifth metatarsal bone and a bursths 1n this region The ab-
normal demand upon the heads of the middle metatarsal bones gives
mse to pamn duc to pressure. Painful calluses form on the plantar
surfaces and there 15 a tendency toward contractures of the toes
The roentgenogram may show hypertrophy of the second meta
tarsal bone.

Treatment Conservatne Correction The treatment for this
srrmd of the antenor part of the foot must be directed first agamst
the causes of the funchional decom tion This consists m the
use of the corrective shoe, wath the heel of the shoe tilted to bnng
the hecl mto varus, the comma-shaped transverse bar throwing the
anterior part of the foot mto pronation At this point 1t should be
emphasized that the transverse bar docs not extend beneath the
fifth metatarsal bone This permuts the head of the fifth metatarsal
bone to fall bacl mto 1ts normal plantar pesition on weight beanng.

Mamspulatrve Treatment. In addition to conservative correchion
by means of the correctie shoe, metatarsus latus, parhicularly of
contractures arc present 15 bencfited by heat massage and manual
mampulation The foot 1 clevated on a pillow moist dressings are
applied, and a baler or nfra-ted lamp heats the moust packs con
tmuoush for thirty mimutes The foot 1s massaged to relax the
muscles and smprove the arculation With the thumb pressing up-
ward agamnst the plantar surfaces of the middle three metatarsal
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bones the fingers gentlv force the heads of the first and fifth meta
tarsal bones toward cach other and downward. These movements
arc repeated about twenty times At fisst this type of treatment 18
carmied out daily and then once or twice a weel, untl the con
tracted structures relax and the corrective shoe can exert its cffect
without causing pam When tlus method of treatment 1s mcffective,
mampulation under anesthesia may be considered

Operatrve Treatment In casc of metatarsus varus and 1ts asso-
ciated hallux valgus 1o order to obtamn a cosmetic result as well as
symptomatic rehef 1t 1s sometimes necessary to carry out an operation
to correct the hallux valgus The operative procedures deseribed for
halhn. valgus improve the metatarsus varus and are therefore abso
applicable m the treatment of metatarsus latus  Likewse, the opera
tion drrected agamnst digii quinti varus decreases the lateral spread
of the forepart of the foot.

Another operation for metatarsus latus 1s to expose the medual
side of the head of the first metatarsal bone and drill a hole through
it (Hohmann) A sumijlar masion 1s made over the lateral side
of the foot to cxpose the head of the fifth metatarsal bone. A stnp
of fasca lata 15 then obtaned and passed through the opening 1n
the head of the first mctatarsal and made fast by sutunng it to stsclf
Next, a long, blunt forceps 1s passed medually through the lateral
mnasion beneath the skin on the plantar surface of the foot and
the stnp of fascia 15 caught 1n the foreeps and pulled through It is
drawn taut then fastened around the fifth metatarsal bone, and
sutured to tself m the region of the capsule of the metatarsopha
langeal articulation The heads of the first and fifth metatarsal bones
are thus drawn downward and toward the midline, correcting the
metatarsus latus

After this operation the foot 15 fixed m plaster of pans Wesght
Dbeanng 1s begun as soon as the wound has healed The patient walks
1n the cast for ten days to threc weeks The cast may be changed at
the end of seven to ten days m order to remove the sutures When
the cast 1s removed an Unna paste boot 1s applied and 15 wom for
about two weeks Heat and massage are prescribed and the corree
tive shoc 1s worn

The number of cases requinng operative correction 15 gradually
decreasing  In most mstances symptomahc rehef and good func
tional results arc obtained by the conservatrve measures deseribed
Operative procedures are gradually becoming himited to those cascs
n wlich a cosmcehe result 1s required
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HALLUX VALGUS

Hallux valgus 1s a deviation of the great toe i an outward direction,
at hmes this toe may overlap the second toe There 15 2 disturb-
ance 1 the alignment between the first metatarsal bone and the
phalanges of the great toe. The first metatarsal bone deviates
medially and the result 1s an angulation at the metatarsophalangeal
arhculation

The condition 1s associated wath other disturbances of the foot
the antenror part of the foot 18 spread, the tarsal arca 15 1n pronation
and the heel 15 1 valgus In other words hallux valgus 1s assocsated
with metatarsus lates which n turn 1s related to pes valgoplanus
(Fig 50)

Ltiology Like pes valgoplanus, metatarsus Jatus and hallux valgis
are caused by a funchional decompensation This functional decom
pensation of the antenor part of the foot 1s dependent upon the
occurrence of the pes valgoplanus deformity Furthermore, thus de
compensation 15 increased as the result of high-heeled shoes, smet
abnormal weight beaning 1 placed on the antertor part of the fool
Not only g high heel but any hec! that has a small weight-beaning
sutface will have this cffect Narrow pomted shoes naturally have
a further tendency to cause the deformuty Thus mability to use the
toe normally as a result of terference from a shoe will m even
case be a factor i brnging about a funchonal decompensation

Another cause of diffieulty 1s an abnormal gait which consuts
in roliing off the side of the great toc with the foot externalh
rotated, changing the normal use of the great toe mn such a mannet
as to further a deformity n the hallux valgus direction

The valgus position of the heel gives nisc to a medual and plantar
displacement of the navicular bane In the presence of tins prona
tion the medial section of the antenior part of the foot 1win rehatne

02
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heel there 1s a tendency toward the hallux valgus condition In
the presence of an altered gait which consists m an externally rotated
position of the foot the wesght s rolled off the mner side of the great
toe This tvpe of walking abets the formation of further hallux valgus
deformty
Symptoms. The chief symptom from the patient s pomt of view

15 the inflammation of the bursa at the head of the first metatarsal
bone (Fig 51) This 1s the result of chromic imtation The head
of the metatarsal bone projects medially and causes a fniction rub.
As a result of the rotation the medial plantar margin projects under

13
Fig 51 Infammation n the regon of the buma in hallox valgus.

the skin and this 15 frequently mistaken for an exostosis. If rm
tation has been present for a long time, a true exostosis occurs The
inflamed bursa may become distended with flwd and cause mtense
pam As a result of chromic mflammation 1t becomes thickened
and indurated

Since the head of the first metatarsal bone 15 displaced dorsally
1t no longer assumes 1ts normal amount of weight beanng, the weight
being transferred to the heads of the second and tinrd and occa
sionalls the fourth, metatarsal bones The abnormal weight beanng
at these pomts results m the formation of calluses on the plantar
surface These may become tender and pamful bone

The medial displacement of the head of the first metatarsal "
naturally mcreases the width of the foot so that there 1s difficu ”‘]
n obtaining a properls fittng shoc Frequenth assocated W
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this condition are contracted toes and a spread of the fifth meta
tarsal bonc away from the fourth As a result of wallang with the
foot 1 external rotanon a fnchion rub occurs over the medial side
of the great toc, and calluses form n this arca The gait 15 awkward
and causes fabgue. The deformuty of the great toe may show a shght
valgus deviahion, ot may be so extreme that the toe 15 practically at
a nght angle and overlaps the scoond toe. The shn over the bursa
becomes thickened and forms a callus

Sometimes the bursa becomes mfected and a pyogenic bursitis
may occur; or a fistula may develop which will dran for months
The mfection may penetrate to mvolve the bone.

Treatment. Prophylactic Treatment Prophylaxs for hallux valgus
consists m prescribing a normal shoe, traiming 1n the normal gait
and preventing the occurrence of pes valgoplanus Since pes valgo-
planus 1s a factor predisposing to hallux valgus, 1ts prevention, or its
correction once 1t bas occurred 15 a prophylachce treatment for kallux
valgus

As long as the foot 15 phiable there 15 ready responsc to the treat
ment described under Pes Valgoplanus Bnefly, 1t wall consist in
bangng the heel mto varus and the antenor part of the foot mto
pronation and then teaching the patient to walk with the normal
hecland toe rolling gait, using the great toc to grasp the ground
n order to obtam a propulsive force. To attam such a result 1t 1s
necessary to have a shoe with a strmight mner last and a strong but
plable sole; to this the comrective heel and inclined transverse bar
arc apphed. The usc of tlus correction will prevent the development
of and have a curative effect on, all the milder forms of hallux valgus
The method 1s ssmple and prachical and can be applied to cluldren
and men without difficulty With women the problem s comph
cated by the fact that style dectees for the present at any rate, that
high heels be womn at Icast part of the tme \Women pahients should
usc the corrective shoe wherever practical, that is around the house,
on the golf course, and to take walks. The dress shoe should be
modificd to combine satisfactory appearance with as nearly normal
function as possible. A shoc with a heel of medium hﬁg%lt and a
fairly broad surface and a metal shank will sene for strect wear
This shoc may be pleasing i appearance and at the same time can
allow a guit near enough to normal to cause no deformity For danc
ing and other such social funchions lugh heeled shoes may be worn
without lastmg detnmental results Tn any case, the corrective shoe
will counteract the tendency to deformty

An acute bursitis requires immedeate alleviation “This is obtamed
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by rest in bed and by the application of hot packs to the foot. The
foot 1s clevated on a pillow and covered with a moust towel on which
an nfra red lamp 15 directed, or it may be covered wath a baker
After the inflammation has subsided, the foot 15 protected agamst
further intation until correction of the underlving condition 15 ob-
tamed This protection may requure stretching of the shoe over the
region of the head of the first metatarsal bone, or it may ben

to cut the shoe The imtation of the bursa can be alleviated by
shifting the weight temporarily to the outside of the foot. This can
be done by placmg a felt pad with an mclined plane beneath the
longitudmal arch. If a painful callus 1s present, panng the thickened
skan n this area will give relief Fiction of the skin and imtation of

Fig. 52 Bumon pad mn place.

the bursa are prevented by applymng a half-amoon shaped fclt pad
dorsal and postenor to the projecting head of the metatarsal bone
(Thg 52)

\When for same reason correction of the deformty 15 not desrable,
palliative treatment consists m having a shoe built to allow adequate
spacc for the deformity In moderately severc cascs stretelung of
an ordmary shoe may be sufficrent to give adequate space for the
enlargement In some mstances a form fithing covenng of ruhbct‘ach
to prevent fnction and thus alleviates the acute symptoms Int \054;
cases 1n which conservative correchion of the defornuty by means o
the comective shoe docs not give a satisfactors result surgen 38
mdicated

Surgrcal Treatment (Conservative) For every case of h-‘(li";!"
valgus 1n childhood or adolescence, and even 1w the voung adult,
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Fig. 53 Authar's aperation for correction of hallux valgus. A, Intsion

Excion of bum. C, Remaval of cxostoses from the metatorsal head
ard the pronmal phalanx. D Identification af the abductor hallucrs, dotted
hine mdicating the poant of divavion at s msertion E, and ¢, Subcutancous
dnusion of the adductor hallucss with tenotome F Subpcnostea) tmnsplan
Tatin of the abductar hallucis
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by rest n bed and by the appheation of hot packs to the foot. The
foot 1s clevated on a pillow and covered wath a mouwst towel on which
an infrared lamp 1s directed or 1t may be covered with a baker
After the inflammation has subsided the foot 1s protected agamst
further imtation until correction of the underlying condrtion 15 ob-
tamned This protection may require stretching of the shoe over the
region of the head of the first metatarsal bone, or 1t may be necessary
to cut the shoc. The imitztion of the bursa can be allevated by
shifting the weight temporanly to the outside of the foot. Ths can
be done by placing a felt pad with an inclined planc beneath the
longitudinal arch If a panful callus 18 present, panng the thickened
skin in thus area will give relicf Frichon of the skin and imtation of

Fig. 52 Bumon pad in place

the bursa arc prevented by applying a half moon shaped felt pad
dorsal and postenor to the projeching head of the metatarsal bone
(g 52)

When for some reason correctton of the deformity 1s not desieable,
pallutive treatment conssts m having a shoc built to allow adequatc
space for the deformity In moderately scvere cases strctchng of
an ordinary shoe mayv be sufficient to give adequate space for the
calargement In some mstances a form fitting covening of rubber acts
to prevent friction and thus alleviates the acute symptoms In those
cases m which conservative correction of the deformuty by means of
the comrective shoe docs not give a sabisfactory result surgery 1
indicated.

Surgical Treatment (Conservative) For every case of hallux
valgus 1n chaldhood or adolescence, and even m the voung adult
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Tig 53 Authors operation for correction of hallux valgus A, Incusion.
B Excmion of bum, C Removal of cxostoses from the metatarsal head
s the prommal phalanx. D Identfication of the abductor haliners; dotted
kme indwcating the point of dninon at its insertion E, and ¢ Subcutancous
drdsion of the adductor halluass with tenotome F Subpenosteal transplan
tatioa of the abductor haltuos
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by rest in bed and by the application of hot packs to the foot. The
foot 15 elcvated on a pillow and covered with a moust towel on which
an mfrared lamp 15 directed or 1t may be covered with a baker
After the inflammation has subsided, the foot 15 protected agarnst
further ymtation until correction of the underlying condition 15 ob-
tamed This protechion may require stretchmg of the shoe over the
region of the head of the first metatarsal bone, or 1t may be necessany
to cut the shoe. The wmtation of the bursa can be allevaated by
slufting the weight temporarily to the outside of the foot. This can
be done by placing a felt pad wath an inchned plane bencath the
longitudinal arch If a painful callus 15 present, panng the thickened
skin 1n this area will give relicf 'nction of the skin and rtation of

Fig. 52 Bunion pad in place.

the bursa arc prevented by applying a half-moon shaped felt pad
dlcfrs:llsund postenior to the projecting head of the metatarsal bone
(Tig 52)

When for some reason correction of the deformuty 1s not desirable,
pallative treatment consists in having a shoc built to allow adequate
space for the defonmity In modcrately severe cases stretcling of
an ordmary shoe may be sufficient to give adequate space for the
cnlargement In some mstances a form fithing covening of rubber acts
to prevent faction and thus alleviates the acute symptoms In those
cases n which consenvative correction of the deforrmty by means of
the correctne shoe docs not give a sahisfactory result surgerv 13
mdicated

Surgical Treatment (Consenvatne) For cvery case of lallux
valgus i childhood or adolescence, and even 1n the voung adult,
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o?cratl\'c treatment 15 hiited to conservative measures This type
of operation 15 indicated whencver there 1s not a complete pes valgo-
planus Its object 15 to bring the deformed hallux and first meta
tarsal bone back to their normal positions and functions

UAUSIR 8 TECHNIC. I have devised the followmng opembion an
clhiptical masion dorsal to the callus 15 made through the shin.
The skin 15 reflected away from the bursa which 1s dissceted free
and removed (Fig 53) The abductor hallucis 15 identified and the
tendon dissected free and divided at 1ts insertion At a later stage
1 the operation 1t 15 transplanted fo the basc of the first phalanx
on the medial side, more dorsal than its onginal pomt of insertion
Next the shortened adductors and the contracted lateral side of
the capsule are divided Occasionally this 1s donc after exposure
through a dorsal meision between the first and sceond tocs, In
some nstances 1t 1s adequate to tenotonuze subcutancously To
dmvide the lateral side of the capsule, it may be preferable to go
through the jomnt with a strong tenotome (Silver) If the second
mnasion has been camed out at s much simipler to dinde the
capsule from the lateral side.

It 15 sometimes necessary to cut through the shortened fascial
strands on the lateral side of the toe In onc instance it was neces
sary to free the contracted skin m this area

\Vhen the contractures are removed, 1t 18 possible to brng the
great toe into normal algnment and remove whatover part of the
head of the metntarsal bone projects on the mediat side. It 15 best
to remove enough so that the toe can casly be brought mto hallax
varus Wit the toe 1n varus posthion the capsule is sutured, After
the abductor hallucis tendon 1s transplanted, with the toe inits nen
posttion the skn 1s closed

If thus type of operation 15 to be cffective, 1t 15 necessan to restore
the normal mechanical relations of the foot This means that the
heel 1s brought mnto varus and the medml side of the antenior part
of the foot 1s brought into pronation Tlus position 13 held b 2
plaster of pans cast. The patient 1s pernutted to walk on the cast
as soon as the wound 1s hiealed usually scven to fourtcen days after
the operation

To prevent swelling and allow early weight beanng. the Unna
paste boot 1s used to good advantage. After thy the patient con
tinues to wear the corrective shoe In cven mstance patients hase
wormn the corrective shoe before operation In this was the maumuin
amount of correction s ebtamed by conservative means and there
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u partal restoration of muscular strength before the operation 15 per
formed which ssmplifies the operation and shortens the convales
cence. In some mstances where the hallux valgus 1s present without
appreciable pes valgoplanus the cast may be omitted. With the
foot corrected and normal gait reestablished there 15 no longer any
tendency toward recurrence (Igs 54 55 and 56)

sriem s Teainic. Keller devised a techmie to reduce the frequency
of recurrence of the deformity and to prevent alteration of the nor
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Fig. 54 Bilateral pes valgoplanus with hallux valgus A, Anterlor aspect.
Note the pronation with ]olfs of arch and hallux valgus with prominence of
the head of the fint metatarsal bone B Postenor aspeet Note the valgus
position of the heel C Same feet after operation, anterior aspect. Note the
presence of the arch and the correction of the deformity of the great toe
D TPosterior aspect after operation Note the normal position of the heel

mal arch Through a medial masion over the first metatarso-
phalangeal jomnt he removed the exostosis on the head of the meta
tarsal bone. The attachment of the flexor hallucis was freed wath the
periosteum from the base of the first phalan<c, Then the base of
the plalanx was removed

Mcar s trermvic. McBnde uses an incision over the lateral side
of the toc to prevent a scar wluch may come n contact wath the
shoe Through this inasion he 1s able to remove as much of the
cxternal surface of the bone as 1s necessary and also to shorten the
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capsule. Ife divides the mnsertion of the adductor halluas and trans
plants 1t to the head of the metatarsal bone. The shortened capsule

Fig. 55 1lallux valgus comceted by authors operation. A, et before
operation. B fect after operabon € roentgenograms of keft foot before
and after chthmx D rocnteenograins of nght foot before and after
operation (Roentgenograms from S Chin North Amenea vol 18)

1s also dvided He also recommends remonal of the lateral soamoid
from the flevor tendon
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PrARODY § T1CIINIC. Peabody uses a similar procedure but re
moves the wedge closer to the head of the metatarsal bone and 1lso

Fi:.[iﬁnlc}:"ux valgus i an older woman, currcct:d by the suthor s opera
orc operahion, B after operation € Roentgenogram bef
operation D after operation & .

acuses the medal side of this bone Two small drill holes are
made on cach side of the osteotomn wed ¢ to be removed Chronue
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catgut passed through these dnll holes fixes the position of the
corrected metatarsal bone.

miss TECRNIC. Hiss carnies out an operation 1 which he empha
sizes restoration of the tendon balance by means of surgery He
performs tenotomy of the adductor and then transplants the abdac
tor muscle, sutunng 1t to the head of the first metatarsal bone and
the joint capsule. He also removes any ostcophyte present on the
medual side of the head of the metatarsal At times he finds lateral
capsulotomy nccessary He also perfonns interphalangeal skm
lengthenmg. Occasionally he removes the lateral sesamord bone and
at times dvides the extensor hallucis brevis in order to lengthen .

He has emphasized the fact that no set orthodox techme will
cope with all vancties of hallux valgus

rarmus trcnnic. Lapidus desenbes a procedure in which he e
sects the lateral side of the first cuneiformo-metatarsal jomt to cor
rect the abduction of the first metatarsal bone The adpcent part
of the base of the second metatarsal bone 1s roughened with a curette,
and the exostosis of the head of the first metatarsal bone 18 removed.

HOIAANN s TECINIC, The exostosis on the medial surface of the
head of the first metatarsal bone 15 removed A wedge osteotomy
1s executed behmd the head of the first metatarsal bone The base
of the wedge from the head of the first metatarsal bonce 15 removed.
A wedge osteotomy s exeeuted belund the head of the first meta
tarsal bone. The basc of the wedge 1s 0 5 to 1 em in wadth Shorten
ing the metatarsal bone obviates contracture of the tendons and
muscles so that correction of the toc 1s accomplished casily The
distended lateral surface of the capsule s attached to the penosteum
of the first metatarsal bone and thus holds the correction dunng
the opcration

The position of the head of the metatarsal bone after the oste-
otomy 15 1mportant the head of the first metatarsal bone 15 dis-
placed plantarward and medually To accomplish tlus, the base
of the wedge lies plantarward and medully The abductor hallucrs
1s then transplanted to the medual side of the first metatarsal bone.
After closurc, ITohmann uscs arch supports, massage and excrerses to
correct the existing pes vilgoplanus

Surgical Treatment (Radical) woications The indications for
radical operation arc hmited to those patients who have a severe
deformity m which the hallux valgus 1s extreme, the pes salgoplanut
complete, and when conscrvative correction 15 not possible because
of the patient s age or fixation of the jomts In other words
the prosence of an existing pes valgoplanus which cannot be cor
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rected, the head of the first metatarsal bone no longer carnes out
1ts normal function Its removal, therefore will not impair function
or mercase symptoms  Ihe procedure 18 simple and the result satis-
factory The patient 1s relieved of the mflammation and wntation
and the appearance of the foot 15 improved If these entema for
radical operation are not followed, thus type of surgery gives nse to
sccondary complications which have brought the entire surgical
procedure for hiallus valgus into selatively bad repute The mncom
plete pes valgoplanus with removal of the head of the first meta
tarsal bone suffers a greater deccompensation and increase m symp-
toms. These symptoms arc not relicved until the pes valgoplanus
has become complete which may take many months If the pes
valgoplanus 1s mcomplete, there 15 the possibility of recurrence of
the hallu valgus cven after operation since the causatne factors
arc frequently not removed and the hallux valgus mereases If the
function of the great toc 1s Jost as a result of unproper surgen,
more weight beanng 1s slufted onto the heads of the second and
thrd metatarsal bones, with an wcrease of symptoms i this
area

tecuste The radical operation 15 caned out through a curved
masnon on the medial and dorsal border The bursa 15 exposed.
If 1t shows signs of chromic mflammation which 1s usually the case,
it 15 dussccted carcfully and removed The head of the first meta
tarsal bone 18 then resected This 1s done by means of a large, double
jonted Shile bone-cutting forceps or with an ostcotome 1f the
osteotome 13 used the bone 15 enaircled with two curved penosteal
clevators This wall prevent inqury to the soft tissues on the lateral
side. After resection the margins of the distal end of the metatarsal
bone must be made smooth no projecting spicules are allowed to
remain 1f there 1s sufficient capsulc, the distal end of the metatarsal
bone mav be covered wath the capsular tissue. The toc 1s casily
brought mnto normat pasition owng to the shortening of the meta
tarsal bone. Thie remaming part of the lateral side of the capsule
n fastened to the mctatarsal bone to retam the corrected pasition
A shght amount of overcorrection n varus mas be hield temporanly

Care must be axerersed to have the toc in the mudposttion and not
n dorsificxion The wound 1s closed and the foot bandaged with the
great toc licld in varus The foot 15 kept at rest until the wound
has hiealed entirely \n Unna paste boot 1s than applied to prevent
swelling Sinee it 18 not necessan to divect any correctton against
the pes valgoplanas deformity the patient s ordiman shoes may be
wom



104 Duseases of the Foot

OVERLAPPING TOES

In extreme cases of hallux valgus the great toc overlaps the second
toe This deformity mayv be so severe that the great tl:)i tumns out
ward at a nght angle, overlapping the others at their ases (I'g. 57)

Treatment The treatment for this overlapping toc consists in
correction of the deformiby by resecting the base of the proximal

Fig 57 Marked hallux valgus, showng the great toe overlapping the second
and third tocs

phalanx. This can be executed under local anesthesa after the
manner of Brandes (Fig 58)

A curved dorsal incision 1s made to expose the extensor hallucs
longus tendon sheath The sheath 1s opened and the tendon 1s
displaced lateralls The medial side of the head of the metatamsal
bone 1s exposed e exostosis and the part of the head that projects
bevond the planc of the shaft of the first metatarsal bone arc then
removed A thin osteotomic 18 placed at the base of the head of the
first metatarsal bone, parallel to the shaft and dnven up mto the
joint The medal fragment 1s then cverted from the jont capsule
and cxased from its attachment The joint capsule 15 opened so
that the basc of the first phalanx can gradually be hfted out by means
of a peniosteal clevator Then wath a Stille bone-cutting forceps the
prouimal third of the prouimal phalanx is resccted The remainder
of the phalanx 1s rounded and made smooth. After hemostasis the
apsule s closed The extensor halluas 1s allowed to fall back into
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place and the skan 1s closed The toe 15 held 1n shght plantarfleaon
and abduction.

Fig 58 Ooncchou of cxtreme hallux salgus A, Shaded areas show parts
:fhbm B 1on of abductor halluew to promsmal

A plaster of panis cast or starch bandage may be applied to hold
this poshion Heat and massage are used to reestabhsh normal mo-

Fig. 59 A, Undertoc defornmty B Adlicmne strappiog used for cotrechion

tion W aight beanng 1s started after two weeks, and the amonnt of
walling 1« mereaced gradually
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\When overlapping occurs in tocs other than the great toc, treat
ment 18 directed toward the toc that 1s overlapped The underndmg
toc 15 brought mnto normal position and held there by means of
adhesive tape. The tape 1s attached to the toes on aither side,
forming a sling under the mvolved toc to hold it i the normal
pasitton (Fig 59)

HALLUX RIGIDUS

Hallux ngidus 15 a flexion deformuty of the great toe n wiuch
there 1s hitation of motion at the metatarsophalangeal articulabion
It 1s recognezed 1n ats developed form clucfly m adult hfe; it may
however occur duning the adolescent penod

Luology The condition 1s the result of traumatic imtation A
direct blow which strikes the metatarsophalangeal arbiculation may
give nse to the condition This area 15 subjected to strain by jumping
from heights climbing hills or ascending stairs Excessne stram for
a prolonged pertod will ultimately set up a traumatic untation In
a stmylar manner stram 1s excrted at this pont as a result of weaning
Ingh-hecled shoes The abnormal gt associated with a stiff-shanked
shoc and high heels increases the trauma to the metatarsophalangeal
articulation The same causative factors that bnng about hallux
valgus nmamely the altered mechanics of the foot sccondary to pes
wlgoplanus may give nse to hallux ngidus

When hallux ngidus rather than hallux valgus occurs m cases of
traumatic 1mtation 1t 1s duc to the strength of the capsule, hga
ments and the abductor halluas Dunng adolescence the epiphyses
at the heads of the metatarsal bones are soft and susceptible to injury
Repeated tranma will set up an mflammation and if the condihon
15 allowed to continue, the cpiphyses will show alterations smilar
to those scen 1n the hip m Perthes disease. The cpiphivsis may show
scparation and ultimately some flattening: 1t becomes disklike. In
the carly phases there are no roentgenologic changes [lowever
there 1s hmitation of motton at the metatarsophalangeal articulation
duc to a reflex muscle spasm  With the flattenmg of the cpiphyss
there 15 a loss of jont space, and projections arc gradualh observed
cxtending along the joint margin Repeated imtation as a resalt of
continunce of triuma mereases the overgrowth until there may be
an mnterloching of cxastoses from the head of the metatansa) bone
to the first phalanx, with complete fixation of the toc

A similar tvpe of arthnbic change 15 scen m cases m which the
trauma m thus region 15 combined with a gouty duthesss

Symptoms. The cluet complamt 15 pam on the dorsum of the
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liead of the first metatarsal bone The shoe rubs at tlus site. Pam
1s ncreased with movement at thus articulation Any attempt at
normal walking 1s pamnful. Usually the patient walks on the outer
side of Ins foot with resultant overstram and symptoms of pressure
at the heads of the metatarsal bones particularly the thurd fourth
and fifth Painful calluses may develop on the plantar surface under
the head of the fifth metatarsal bone At the same time a painful
callus may develop on the dorsum of the great toe, or on 1ts lateral
surface and occasonally even on the plantar surface where weaght
beanng oceurs Pressure over the dorsolateral area may causc extreme
pamn Imtation may result from a fnction rub agamnst the shoe. Pan
18 increased 10 going up hill or walking up and down stairs

1 have obscrved wstances m which the nerve was caught by the
cxostosis 1 thas area

The most charactenshic symptom 15 a hmitation of movement
at the metatarsophalangeal articulation At the same tume the toe
15 usually 1n plantarflenon Dorsiflecaon 1s hmmted, and an attempt
to bring the great toe nto dorsiflenion meets with contracture re
sistance. Plantarflexion 15 also himited The lnmmitation of dorsifiexion
hinders the normal rolling gait, since the foot must be externally
rotated and the weight 1s rolled off the medial side of the great toe.
Calluses develop 1n the region of the head of the first metatarsal
bone as well as on the skin over the base of the great toc. Roent
genograms show loss of jomnt space, and cexostoses on the arbcular
margins, These may appear as spicules or as sharp hooks The over
growth 1s casily palpable under the skn

The condition 1s not assocrated with a generalized infectious
arthntis 1n other jomts, nor 15 there present the punched-out area
seen in gout. The exostoses and loss of jomt space are much more
axtreme than 1s sometrmes scen n the late stages of hallux valgus

Treatment. Propliylactic Treatment In adolescence the apphea
tion of a plaster of pans cast to put the foot at rest and at the same
time to correct any pes valgoplanus will result i subsidence of the
reflex muscle spasm and reestablishment of normal motion After
this has been accomplished treatment 13 continued by means of the
comrective shoe wath a supmating heel and transverse bar as described
under the treatment of Pes Valgoplanus

Consenative Treatinent Conservative traatment for the adult
may be used m beginning or mild cases, or 1n severe cases where
8ge 15 a contramdication to operabion In the carly or mild cases
correction of the pes valgoplanus by means of the corrective shoe
may gwe complete rehef from svmptoms 1o abet these correctnve
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measures of the shoes, heat and massage arc used. Stran 15 avorded
until all inflammation has subsided Once sufficient motion can be
reestablished at the metatarsophalangeal articulation to permit not
mal gait, further development of the condition can be prevented

In advanced cases where surgery 15 contrundicated, much benefit
may be obtained by the spphcation of a transverse bar on the shoe
or better by the use of a raised mound under the heads of the
muddle metatarsal bones Thus gives a roller effect wluch makes it
easter to walk. In scvere cases when standing 15 panful a support
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Fig 60 Hallux ngdus corrected by the sathos s operaton 4, Rocatgeno
gram before operation, B after operation

may be placed under the arca of the fint mctatarsal bone. Tlns rausc
mas be apphed mside the shoc. In this way the head of the mets
tarsal bone and the first toc are rehieved of waight beanng e
steel arch support may be molded accordmg to a plaster of pan;
model 1 order to take the weight off the first metatarsoplialange
omnt
: In all cases in wlich the overgrowth 1s allowed to remain t}]lﬁ
upper of the shoe must be adjusted accordingly e Jeather shou
be soft and strctched sufficiently to avoud any pressure

Operatne Ireatment Operative treatment conssts first m]i‘
dorsomedul incision with evposure of the short thickened capsu f]
The digital nenves ar¢ then rdenbfied and retracted I'ic dorsa
cxostose 1r¢ removed with a thin ostcotome and the lateral ex
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astoses arc removed with a curved clusel (Fig 60) If the bursa
shows signs of chromc inflammation, this is also excised.

In relatively mild cases this amount of surgical treatment may
suffice, although 1 most nstances 1t 15 advisable to remove the
proximal part of the proximal phalanx.

When there 15 a tendency toward valgus of the fint mctatarsal
bone, 1t 15 adwisable to transplant the adductor halluais dorsally to
fasten onto the shortened first phalanx, or a section of the base of
the first phalanx, to which the abductor hallucis 15 attached, may be
transplanted and fixed into the head of the fist metatarsal bone
30 that the abductor hallucs will correct the valgus posthon of the
head of the first metatarsal bone. In some mstances contmcture of
the plantarflexors 18 extreme, so that resection of the base of the
first phalanx will not suffice to allow resumption of normal dors:
ficaon of the toe. In this case 1t 15 neeessary to divade both heads
of the flexor Inallucis brevis If flexaon 15 not possible even then, the
fixed scsamomds are mobilized by division of the cartilagmous plate
between the two

After operation the foot 1s Lept at rest for about two weeks after
which weight beanng mav be resumed gradualls At first, stff
shanked shoes are wom 1n which felt pads have been placed under
the longitudinal arch and posterior to the transverse arch Motion
18 then gradually gamed by means of hot apphications followed
by massage. Active motion without weight bearing 15 encouraged
as soon as the pain subsides sufficaently In this way enough motion
ts reestablished to permit normal gait. The corrective shoe, as de
scribed for the treatment of Pes Valgoplanus 18 then utihzed to
testore the normal gmt.

HALLUN I'LEXUS

Hallux flexus 15 a contracture deformity with plantarflexion of
the great toc.

LCtiology The condihion may occur secondary to talipes cavus as
the result of tmumahc inflammation i the regaon of the sesamonds
or sccondany to pes valgoplanus. The last 1s the most frequent cause.

Hallux Flexus Secondany to Talpes Cavus (Tlallux Malleus) In
the flexion deformity secondan to talipes cavus the situation 15 prac
tically the same as m hammer toe Here the proximal phalanx pro-
tects dorsally forming an angle at the metatarsophalangeal articula
tion Trequently there 1s a subluxation at this joint There 15 also an
angle at the mterphalangeal articulabion wath the distal phalanx
aither extending straight or projecting downward s a result of the
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defornuty the great toc does not touch the floor The angulation
at the mterphalangeal articulation causes friction tub aganst the
shoe. Calluses may anse here. The head of the metatarsal bone, as
well as the rest of the ball of the foot receives excessive weight

Treatment In most cases correction of the talipes cavus will ym
prove the position of the toc suficiently to reheve the svmptoms
Occasionallh however the contracture 15 firm cnough to resist cor
rection ceven after the obliteration of the cavus deformity of the
foot. In this casc the operation desenibed for the commection of ham
mcr toc may be done.

Hallux flexus 1s also corrected 1n the same manner as deseribed
for the treatment of tahipes cavus by correcting the cavus deformity
and then transplanting the extensor hallucis longus into the head of
the first metatarsal bone. The extensor hallucts longus las also been
transplanted into the base of the first phaliny, wath a satisfacton
result 1n respect to correction of the flcxon defornity of the lallux

Hallux Flexus as the Result of Traumahe Inflammation in the
Region of the Sesamords. Hallux flexus resulting from trauma 1
the region of the scsamoids 15 a true contracture deformity with
hmiation of motion 1n the metatarsophalangeal arheulahion The
sesamods are displaced proximally and arc altered m shape. They
may be dnaded or decreased in size The scsamoids may become
attached to the plantar surface of the first metatarsal bone.

Treatment Prophylactic treatment consists in the prevention of
scar hissuc after trauma Protection 1s necessary until the nflamma
tion has subsided othenwse, contractures and a flexion deformity
of the great toc will result. In carly cases corrective treatment con
sists i manipulation which will gradually streteh the contracted
tissue by slowly bringing the toc into dorsifiexion After manpuls
tton the overcorrected dorsifiexed position 18 retmined by means of 2
cast As soon as the pamn subsides the cast 1s removed and heat and
massage are started at the same time active motion 15 cncoura

In a fixed contracture operative mtervention 1s usually necessan
This consists 1 remaval of the sesamord bones The digital nerves
arc identified as they pass under the plantar aponcurasis on the fexor
hallucis brevis muscle. The skm aponcurosis and nerves are drawn
astde The tendon sheath of the flexor hallucs longus 1s spht lcngﬂl]
wise and the tendon 1s pulled down out of the way Then the mtdr:l]
sesamond 15 enaircled with a scalpel. The same 1s donc to the later
sesamed and if thns 15 not sufficient the fibrous tissue which con
neets the two s divided  permitting dorsiflexion of the toc
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Hallux Texus Secondary to Pes Valgoplanus. Ilallux flexus de
formuty has been observed n associahon with pes valgoplanus In
these cases the great toe 1s plantarflexed with an angulation at the
mctatarsophalangeal articulation At the same time the first meta
tarsal bone 18 n a dorsifiexed posihon with an angulation at the tarso-
metatarsal articulation Tlus altered position of the first metatarsal
bone gives nse to supination of the antenor part of the foot. Further
more, there 18 pronabion 1n the tarsal area and the heel 1s 1n valgus
position

In the first cases to be described 1n the litcrature the condition
was of long standing In these cases the deformity of the great toc
was most evident and for thus rcason was interpreted as the pnmary
deformity The condition 15 mvanably assocuated with pes valgo-
planus and supmabion of the first metatarsal bone. The condibion
has been described 1n the adolescent penod where the pes valgo-
planas had existed from early childhood

The present mterpretahion of this deforrmity 1s that the pes valgo-
planus and the dorsiflexion of the first metatarsal bone occur first.
Toaccomplish weight bearng, the great toe reaches for the floor and
gradually assumes a contracted position Unless the condition 15 cor
rected the flexion of the great toe progresses

The chief symptom of the disorder 15 a severe contracture of
the first toc i which the head of the metatarsal bone projects
dorsally and the tip of the toc touches the floor The deforrmity
may be so severe that the toc 1s at a nght angle. There 15 some
subluxation at the metatarsophalangeal articulabion Frequently the
four lateral toes show some sign of contracture. The pahent walks
with a flatfooted gait.

Treatment Treatment 15 directed agamst the pes valgoplanus
and 15 carned out m the manner described under the treatment of
that condition In mild cases this will reheve the flexion contrac
ture of the great toc. In more extreme cases manzpulative correction
uaamed out under ancsthesia The great toe 1s extended and brought
ltlllto dommficaon at the metatarsophalangeal arthiculation  When
d: contractures are firm the capsule and lateral hgaments are

1ded. At the same time the precxisting supination of the anterior
part of the foot and valgus of the heel are corrected by mampulation

1€ correchion 15 mamtamed by a plaster of pans cast
. ﬁ\chn the deformity 15 extreme and there 15 a subluxation with
mcm\ contracture the basc of the first phalanx 1s resected and the
@n then casilh be brought mnto a straight position
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HALLUN VARUS

Hallux varus a relatively rare congenital deformuty 15 frequently
assocrated with an anomaly of the bones of the great toc, usnally
wath polydactslism or syndactyhism Most of the cases arc unilateral
and show anomalics i other parts of the body Indinidual cases
have been described 1 which the condition was apparently due to
a postural disturbance m utero

Treatment The treatment 1s operative and consists i removal of
the extrancous bone. When a double toe cxists one can be removed

Fig 61 Congerutal hallux varus.

by extra arficulation Deviation of the great toe can be corrected by
means of an ostcotomy through the first metatarsal bone. In those
cases n which there 13 no congemtal anomaly, 1f scent soon alter
bisth, fixation of the toc in an overcorrected posiion wall result in
gradual correction of the deformuity (Fig 61)

Congenital hallu valgus 15 rare: the treatment 15 similar to that
for congerutal hallux varus (g 62))

HAMMLCR TOI"

Ttus 1s a conditron tm which the proximal phalany of 4 toe 15 &
tended while the second and distal phalinges are fAexed z:uusmz_ha
clawlike appearance The second toc 15 most often mvolved The
condition mas be contemital or acqured Congenital hammet l]tl)c
wsually affects the second toc acqunred hammer toe s practically
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always sccondary to somt other deformity, such as pes valgoplanus
or talipes arcuatus

Congemtal Hammer Toe. Congemtal hammer toe 15 observed as
a mild deformty m carly childhood With walking the deformity
15 imcreased The flesion contracture may become fixed, the capsule
shortened at the interphalangeal articulabion, the tendons and skin
contracted and the proximal phalanx project dorsally to form an
angle wath the second phalans On the dorsum the fnction rub causes

Fig 62. Congemital hallux valgus in a child

a callus, and beneath this callus 1s a bursa wiuch may become n
flamed from time to time (Tig. 63) A painful callus frequently
fon{u as the result of frchion on the tip of the toc undemeath the
na

Treatment \When scen m carly childhiood the deformuty 1s
temedied by correcting the extension of the proxamal phalany and
by straghtening out the flexed distal phalanges To accomplish
this a felt pad about 1, inch thick 1s fastened over the dorsum of
the proxmal phalanx by means of a narrow stnp of adheswve. The
distal phalanges are held in extension by fastenmg a felt pad under
neath the interphalangeal articulations with a stnp of adhesive
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tape The toe mav also be held i extension by fastenng 1t to 2
small metal sphnt  Repeated manual mamipulation of the toc 1s of
some value. When the cluld begins to walk, a metatarsal bar ap-
plied to the shoe, postenor to the heads of the metatarsal bones,
will tend to stretch the flexor muscles of the contracted toce.

In cases m which the contracture has been fixed operative cor
rection 15 the method of choice. Under local anesthesia the bumsa
15 removed through a dorsal inaision and the extensor tendon 1
divided The proumal phalan 1s exposed and wath the bonecutting
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Fig 63 Hammer toe, showing contracture and domal eallus.

forceps the distal end 15 divided and removed 1t is extra-articulated
at the interphalangeal jont Sufficient bone 1s removed to allow &
correction of the deformity If the deformuty 1s scvere the entrre
proumal phalant may be removed The extensor tendon 18 then
sutured shortening 1t to allow for the resection Tlus retains the
corrected posttion

The callus mav be remaved before the closure The eatensor ten
don may be spht and the operation carmed out as previoush dcf
senbed, shortening the tendon by reeing (Tig G4) Resection ©
the jomt with ankvlosis leaves a shiff awkward toc

Removal of the toc 1 not justificd and tenotomies are inadequate
cven thongh followed by mampulation and a cast

Acguired Hammer Toe. Acquired hammer toc n cssentaalh the
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same as severe contracture of a toc. In pes valgoplanus the contrac
ture 15 due to the stretching of the plantar aponeurosis to which the
short flexor muscles are attached. The msertion of the short fexor
tendons 15 1 the distal phalanges These are flexed while the prox
mal phalanx has a tendency to extend

In talipes cavus the extensors of thic toes arc under temston and
all the toes, mcluding the first arc contrcted If tlus position 15 not
comrected, the plantarfiexors shorten and the plantar aponcurosis

a b c
- =
=
7 / 7 S
TR >

[c]

Fig. 64 Author’s opcration for hammer toe. A, Hlammer toe with In
Bamed bursa and soft tusue contractures B lateral oval nasion C e
monal of the bursa and division of the extensor tendon, D resechion of the
head of the proxmal phalanx, E closure wath shortemng of the tendon

becomes thickened and contracted formung a contracture of the
toes 1f the contmctures are severe the toc will subluxate at the
metatarsophalangeal articulation and the head of the metatarsal
bone will be forced downward As a result there 1s increased pressure
with the formation of panful calluses on the ball of the foot

In many cascs the pam under the heads of the metatarsal bones
will be the source of the most serious complunt. The dorsally
projecting toes wath the distal phalanges flexed will give nse to
clluses on the dorsum and end of the toe as deseribed n Congenital
ITmmer Toc.

The presence of 1 contricture over a long penod will invohe not
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only the tendons but also the capsule and lateral hgaments of the
metatarsophalangeal and proamal interphalangeal articulations

Treatment Prevention of contracturcs of the tocs can be accom
phshed by anstituting early correction of the pes valgoplanus by
means of a shoc wath the cormective heel and transverse bar In
muld cases the contracture will respond to this type of treatment
the symptoms will be relieved and the toe restored to its normal
form The carrective shoc 1s also uscd m scvere cases

The shoe 15 wom for bncef pertods of time cach day 1clt pads
are used to prevent fnction rub on the dorsum as well as on the
end of the toe A felt pad ! to 3- mch tluck 15 placed over the

g 65 Pads used in relief and correction of a hammer toc The dorsal
pad 15 placed behind the callus. The volar pad causes cxtension of the
contracted terminal phalanges

dorsum of the provimal phalanx of the toe mvolved. To prevent
fnction rub at the end of the toe the dustal phalanges are extended
anda felt pad 1s fastened to the plantar surfaces of the toes (Fig. 67)

In a2 fim contracture, attempts at comenvative correchion by
means of alterations on the shoe will be unsuccessful. An attempt
to stretch the shortened museles will force the proximal phalant
1nto further extension and cause ncreased friction rub on the dopsum
of the toc When relief cannot be obtamned by forang the proama
phalanx downward with a felt pad, surgery 13 necessary ¢

Operative corrcetion conststs 10 rescetion of the distad end o
the proumal phalanx, as 1n congenital hkammer toe. In cases wheran
correction 15 tmpossible, some relicf may be obtamed by resecting
the basc of the proximal phalanx Tlus rehieves the pressure of the
head of the metatarsal bone agasnst the floor

When operation 1s abnegated the severe forms of hammer toe
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can be alleviated by the applicabion of felt pads to the toes Mild cor
rechion can be obtaimed by the use of heat, followed by massage and
manual mampulation As the contractures become looser further
correction may be secured by using the corrective shoe In this way

sufficient relief can be obtained to epable patients of advanced vears
ta carty out normal function comfartably The dorsal projection of
the contracted toe requires more space than the ordinan shoe

Fig. 66 Bilateral digts quint: varus, congemtal, wosse on nght than on left.

allaws Tor this reason, a soft leather shoc with an expanstve upper
m the antenor part 15 required When necessary an opemng can be
cut m the shoe over the deformed toc and a soft leather patch applied
to cover this openmg

DIGITI QUINTT VARUS
Digi quintt varus 1 a congemtal malposttion 1 winch the ffth
toe overlaps the base of the fourth Tlis devation 1s assocuated with
30me rotation: At times the adducted fifth toe may overlap and fall
o a groove 5o that 1t fits without givng ise to symptoms The

condiion may occur bilaterallh and there scems to be a famihal
tendency (T3 66)
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Symptoms I'he deformed toc 1s subjected to pressure and friction
rub wich result 1o the formation of a panful com. 1 rom time to
time the toc becomes mnflamed. In tlus condition the fifth toe 1
underdereloped and 15 smaller than normal Sometimes the lead of
the fifth metatarsal bone 1s drawn away from the head of the fourth,
so that there 1s a subluxation at the metatarsophalangeal jomt.

Treatment. When the defornuty 1s scen an earhy childhood cor
rection 15 attempted by manual mampulation of the foot nto the
normal posiion which 1s then held by means of adhesive plaster
A felt pad mav be placed on the dorsal and medial surfaces of the
Bfth toc, forcing 1t laterally and Qownward

Drgitt quintz varus can be corrected by means of an operation 1n
which the shortened medmal side of the metatarsophalangeal jornt
capsule 1s dnided The toe 1s brought into abduchion the lateral
side of the capsule 1s recfed and shortened and the toe 1s held in
plantarfleion and abduction by sutuning the distal end of the sbduc
tor digitt quintr to the lateral side of the proumnal phalanx (Hoh
msann) Where the digitt quink varus 1s of long standing, or m the
casc of older patients dmsarticulation at the metatarsophalangeal
1ot will @ve relicf of the local symptoms

A similar congenital deformity sometimes mvolves the thurd and
fourth toes It 15 usualh not so severe, but the same princaples of
treatment may be applied as were desenbed for digits quintt varus

TAILOR'S BUNION

Tlr fifth toc 1s pronc to contracture dcforrmty  1hus toc 1s appar
cntly undergong retrogression and frequently has but two phalanges.
When this 1s the case, 1t 15 duc to the absence of the nuddlc phalanx.
All the structures of the toe are underdeveloped Tis toc has a ten
dency to contract and 1s more exposed to fnction nib than the
others. These retrogressive signs n the fifth toe mdicate its minor
functional ymportance

The fourth and thurd tocs arc apparentl also less important
functionally than the first and sccond

There 1s a contracturc of the fifth toc associated with mctatarsus
latus W\ tth spreading of the antenior part of the foot the head of
the fifth mctatarsal bone 1 separated awas from the fourth There
1s Iikewise external rotation and donal displicement of the head
of thus metatarsal The fifth toe 1s displaced medually and 15 dorst
ficxed at 1ts proumal phalans whereas the distal phalanges ate
plantarficxed

Svmptoms. The angulation at the iterphalangeal articulation 15
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subjected to pressure and friction rub angd 1s the common site of a
com The displaced head of the fifth metatarsal bone projects
laterally to encounter pressure from the shoe. Fnction rub over this
area gives nisc to a callus on the sk and an mflammation of the
bursa over the metatarsal bone. When the condition 15 of long
standing, 1 chromc bursitts develops Tlus bursa may become m
flamed as the result of sithing cross Iegged on a bench, hence the
so-called tailors bumon

Fig. 67 Roentgenograms 1n a case of dipih quinti varos with bunil
the region of the head of the fifth met: o
e fm e | o atacsal bone. A, Before operation

Treatment Prophylactic treatment consists 1n
of metatarsus Iatus When the deformity 15 so mnrkctg’ilgﬁgt:;n
possible to w car the corrective shoc, surgical intervention 1s indicated

In some cases 1t 1s adequate to dde the contracted capsule on
the medul side of the metatarsophalangeal articulation and recf
the distended lateral side of this capsule, thus comecting the \nccs
position of the toe. At the same time the toe 1s held abducted al;lud
plantarflexed by sutunng the abductor dimti quint: dorsal to the
lateral side of the proviml phalanx In mild cases the transplant
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of tlus tendon will exert a force to correct the altered position of
the head of the fifth metatarsal bone (Fig 67) In severcand chrome
cases 1t may be necessan to remove the tluckened bumsa and at
the same time, wath a thin osteotome, to remove the part of the
head of the metatarsal bone that projects laterally

Dusarticulation of the fifth toc in an attempt to correct ths de
formity 15 usually unsahisfactory inasmuch as there 13 further dis-
placement of the head of the fifth metatarsal bone and new pressure
symptoms ansc

CONGENITAL ANOMALIES

Syndactylism  Syndactyhism of the foot 15 of less chimcal m
portance than syndactylism of the hand (g 68) The tocs mas
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Fig 68 Bilateral syndachlsm

be webbed by the skin alone, or the decper structures my abo be
mmolved The fifth and first toes 1re most frequently affected There
15 a fanulul tendency 1 this condition

The deformity docs not mterfere wath function however and
the pnmary indication for treatment 1s for the cosmetic effect. The
toes can be separated surgically An measion approvimately 1 cm in
length 18 made 10 the mudline on the dorsum at the base of cacl
of the ivolved toes The distal ends of thesc ineistons are connceted
transversely and a full thickness flap rased wath the huse attached
proumally The tocs arc then separated to ther full extent tn sharp
dussection The dustal end of the previoushy prepared flap s then
sutured to the plantar surface of the foat forming the web betneen
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digitr quints varus Sometimes the tocs show congenital anomahics
that arc apparcutly itr-utenne amputations The interference with
mtra-utenine growth of the tocs 1s scen sometimes m assocation
with clubfoot

Metatarsus Calcancus, A condition has been deseribed i which
there 15 a projection of bone slong the base and on the latera)

‘
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Fig 70 Polpdactylsm A, Photogrph of foot befor srger 11 Peopers
tive rocntp P
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side of the calcancus This narow  thin projection 1s considered
a congenrtal growth and looked upon as an estra metatarsal bone
In one cate described 1n the hterature it was assoctated wath pan
another case the conditton was discovered acadentally Removal
of this peculiar projection gave relief from the symptoms of pam in
the heel. "
Giant Toe. [ypertropln of an mdiadual toc occurs occasion2 {
<o that 1t 15 out of praportion to the rest of the toes (Fig 71
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t toe has been observed to be symmetncally nereased
'g):mnc foat, requimng a different-sized shoc for this foot as
comparcd with its mate. A case has been cited m which the second
and thurd toes were greatly increased beyond the wize of the first
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Fig 71 Roent of cong A and B Gunt great
toes C Short fourth toc D Llongated sccond metatagsal

toe, both an Iength and breadth In some cases the soft tissuc alone

1 Inperirophied  and roentgenograms show the bones to be of
rclativels normal size.

Cleft Foot. Cleft foot has been observed occassonallh A case has
been deseribed in whuch there was a cleft between the first toe and
the remaiming four Tlus sugrests retention of the pnmtive foot.
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I have scen a similar cleft between the second and third metatarsal
bones with absence of the sccond and third tocs

The function of this type of foot 1s good but for cosmehic reasons
a correction of the deformits mav be attempted The skin 1s reflected

1

Fig. 72 CIcft foot (Courtesy of Dr Bevendge 1T VMoore )

from one side to make a dorsal flap and from the opposite side to
make a plantar flap The metatarsal bones are then drawn together
and the flaps arc closed (g 72)
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ORTHOPEDIC CONDITIONS OF THL
ACCESSORY BONES

SESAMOID BONES

Sesamord Bones Under the Heads of the Metatarsal Bones. Two
sesamoid bones occur regularh under the head of the first metatarsal
bonc The medul onc 15 larger than the lateral The osstfication
centers for these sesamoids do not appear until the ages of seven
vears 1 girls and ten m boys Once ossification begins 1t proceeds
rapidly and 15 usually complete at the end of a year or at the most
byo years

There may be one or several ossification centers for cach sesamoid
bone These centers may fail to umte resulting 1n a division of the
bones These divasions muy be equal, or one fragment may be larger
than the others At times the sesamord may be tnpartite or there
may even be multiple segments (Fig 73)

The recognttion of these normal divisions 1s sigmficant masmuch
as they have frequentls been mistaken for fractures Discasc of these
scsamoids 1s relabivels rare Abnormalities that have been found are
fracturc of the single or dinided sesamoid or traumatic arthnbis
of the scsamord

Sesamord bones are scen regularh under the heads of the fifth
and sccond metatarsal bones Occastonally the sesamord under the
fifth mctatarsal bonc 15 double, Scsamoids are rareh scen under
the heads of the other metatarsals

Fracture of the Seamords. There mas be fracturc of the single
sesamord or of the divided scsamord. A duagnosis of fracture must
be made wath care It is necessany to establish the presence of a callus
othicrwse, Instologme exanunation 4fter the removal of the sesamod
bonc would be necessan for convineing proof T urther proof woukl
be to have a rocntgenogram taken before the mpun and another
after the myun showng the altered sesamond

)
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1t 15 generally believed that the diwaded type of sesamaid bone
B morcglikcly 20 suffer fracture after tmuma. The cause of frc
ture 15 usually a direct 1njury as the result of a fall from o heght,
the blow strikmg the scsamoid beneath the head of the first meta
tarsal bone. Inyury can also occur as the result of sudden, forceful

vperextension of the great toe.
b 1\3\0}]@ a scsamord gg::c 1 fractured cach step will cause pan
Typerextension of the toe will be panful This pamn 1 usually so
severe that weight beanng on the Iread of the first metatarsal bone

Fig 75 Quadmple divisdon of sesamoed bone

» wvoided and the patient walks on the ontside of the foot Of
diagnostic aid 15 the sudden ansct of these symptoms immediately
after trauma

Treatment Treatinent consists 1n 1est until the acute inflamma
tion has subsided 1ot dressings mav be apphed Prevention of
werght beanng over ths area and fiation olpthc great toc are ob-
taned by the application of a plaster of pans cast to whielt a walkn,
caliper 13 attached Thrs cast o5 wom for six weeks On rcmom%
of the cast the sesamoid bone 15 cecamned by roentgenogram for
the presence of callus (1 ~4)

This 15 followed by the use of the cotrective shoe to winch a flat
transverse bar 15 apphied on the outside to take the weight off the
regien of the Ireads of the metatanal bones The heel of the shoe
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has a shght rarse on the inner side wlich tends to throw the body
woight on the outer side of the foot After a penod of three to s
weeks the shoc 1s altered so that the bar is lugher on the outer than
on the mner side The patient 1 then taught to contract the great
toc in walking so that the ball of the toe recerves most of the weight
with a minumum amount over the head of the first metatarsal bone,
Corrected gt 1s continued until there s no tenderness i the region
of the sesamod bone on normal walking

Only f the symptoms persist 1n spite of conscrvative treatment
should removal of the bone be considered Tus can be carmied out
through a medial plantar mcwsion The heads of the flexor hallucs
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Fig 74 Fractured seszmold. A, Rocotpenogram of fracture B, beaked

seamord  after authors consenatnve treatment € duided sesamoid for
companson

brevis are casily identificed The fractured scsamord 15 dsseeted free.
Carc must be taken not to mjure the tendon since a divasion of the
flexor hallucas brevis tendon will result an a hammier toc deformity
It 1s not mccessan, to remove both scsamoids uniess both are
fractured.

Traumatic Arthntis of the Sesamoids. Traumatic arthntis 1s the
most common drsturbance of the sesamord bones under the head
of the fist metatarsal bane. Tlus 15 a pamnful condition localzed
to the scsamord bones usually the medual one In most instances
the myury s the result of repeated small blons such as occur
abnormal walling Constant pressurc apphicd at Hus pormt s believed
to sct up a disturbance m the bones as well as in the surounding
tossue

The findings at the time of removal are inflammation n the tisue
around the seamoid bome, occasionally a small mfamed bursa
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n most cases the sesamoid bone will resy

on correchion of the underlying deformty e s nomal position
OS TRIGONUM

Of the inconstant accessory bones the most 1m
rtant b
the os tngonum (g 75) This 1s 2 small fmgmcﬁ(t) ]lLl:‘ blzs)ﬁcr:\b;l
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Tig 75 Os tagonum

Ties behind the posterior process of the talns and 1 smmeduate

apposition to 1t It 1s circular or oval Because of ats close apposition

to the talus 1t 15 frequently mustaken for a fragment fractured from
the postenor process of this bone.

In this conncction 1t 1s well to remember that the postenor

s of the talus 1s susceptible to imun and may be fractured

I'he smooth border helps differentiate the os tigonum from a frac

ture of the tip of the postenor process [lic os tugonum  which 1s

attached to the talus may be forecfulls separated from at and ene
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nse to pamful symptoms If the os tngonum 15 enturels free, st mav
act as a Joose body

Treatment. It may occasionally be necessary to remove the os
tngonum, since 1t may interfere with mobion and causc sharp pam
while wallang. The best approach to its removal 15 through a longs
tudinol mewsion 1 front of the lateral margn of the tendo achilhs
Through the fatty tissue, with the foot 1 plantarfiexion the pos
tenor margin of the falus and the os tngonum are exposed The
aceessory bone 15 then ramoved and the wound closed

OS NAVICULARE IEDIS
(Os Tbials, Accessory Scaploid)

This 13 a comrmon accessory bone of the foot, it Iies on the medsal
side of the navicular bone and in close contact with it (Fig 76)
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Fig. 76 Os nacalsre pedis (o3 tibuls aceessory scaphoud }

1t 1 casi recogmzed by rocntgenogram and 1s frequently large
hough to cause a projection medwihy and beneath the navicular
bane When palpated 1t sometimes can be felt to shde over the
smooth surface of the navicular bone Oceasionalls 2 sudden twast
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or direet trauma will cause nflammation over this accessory bone.
Symptoms of pain swelling and redness are observed

In children the condition s frequenth associated wath pes valge-
planus The semptoms usually anse abter an injuny The relation
shup of the inscrtion of the postenior tibul tendon to this aceessory
bone 15 of some significance The postenior tibal tendon inserts by
means of fibrous bands nto the first cunciform the fist meta
tarsal and sometimes even mto the sccond and thurd metatarsal
bones i addition to 1ts main insertion into the navicular bone. The
o8 naviculare pedis lies immediately under this tendon and tends to
displace the attachments The mterference in the tendon action

Fig. 77 Os vesahanum

decreases the cfficiency of the muscular foree and s sad to be a
factor in bunging about pes valgeplanus

Treatment When the os tibualis 15 so Iige that it repeatedly
causcs an mflammatory reaction 1ts removal may be considered [us
accesson bone has been removed because of its part 1n causing flat
foot 1 children

It 15 removed through a small medul ncision and the tendon
15 transplanted to the plantar surface of the navicular bone thus
mcreasing the cfficency of the muscle. In most cases the weflam
matton 1n the region of the os tibiahs wall subside wath heat and
rest Recurrence can then be prevented by the correctine measures
duccted against pes valgoplanus bringing the hecl mto varus :nc;
the antenor part of the foot into pronation {Scc also Treatinent o
Pes Valgoplanus associated with os tibralis )
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OS VESALIANUM

The os vesahanum lies prouimat to and 1 contact with the base
of the fifth metatarsal bone (Fig 77) It may unite with this bone
to form a posterior projection Inflammatory reaction occurs at
times, owing to wntation over the projecting area When seen 1
the roentgenogram, 1t bas been mistaken for a fracture of the base of
the fifth metatarsal bone, for 1t 1s dufficult to distingush 1t from an
actual fracture

Thg 78 Os peroncum

The clucf distinction 1s that a fracture 15 usually transverse, linear
and complete with an uregular margin whereas the aceessory bone
18 smooth and not entirely scparated

Treatment. Usually no treatment 1s necessary If altered weight
beaning causcs imtation 1 the regon of projection, the comective
shoe should be worn Tor symptomatic relief until this 15 accom
plished, a felt pad fastened immeduately posterior to the base of the
fifth metatarsal bone has been found helpful Rarely 15 1t necessary
to remove the os vesalianum

OS PERONEUM
The o0s pcroneum 15 a small mconstant, sesamoid like bone m the
Tegion of the peroncus longus tendon It usually kics m a groove

where the tendon passes over the prominence of the cuboid A
pazently it has no climeal sigmificance (Fig 78) i
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OS SUBTIBIALE
The os subtibile 1s a small accessory bone occasionally found
at the tip of the medial malleolus Since this 18 1 common site
of fracture 1dentification of the accessory bone as such 1s important
It 18 recognized by its smooth margins The presence of a similar con
dition in the opposite foot corroborates the dagnosis of os subtibuale.
SECONDARY CALCANEUS

The os sustantaculum tahi or sccondary calcaneus has been de
scribed as an accessory bone on the domal surface of the antenor

R 24"
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Fig 79 Os intermetatascum  (Courtenn of Department of p-tet
Northwestern University Medical School.)
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projection of the calcancus It hies between the aalancu
cuboid and navicular bones Imtation of tins bone may et
and the inflammation mav result n fuston of the bone
navicular or the cubod

OS INTTRMFTATARSTUM

The os mtermetatarscum 1s a small aceessory bone Jying 1
the bases of the first and sccond metatarsal bones 1t s &~
attached to the second metatarsal boneand may besowell
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85 to appear 1 an accessory metatarsal bone It 1s scen only rareh
and docs not gn e nse to symptoms (g 79)

OS INTERCUNEIFORME

The first cunciform bone will be seen roentgenographically to be
made up of several frigments These dstons arc mmportant onh
1 that they are not to be mistaken for a fracture Otherwase, the
condition 15 chnicathe unumportant

OS SUPRANAVICULARE
This 1s & small, trangular aceessory bone, sometimes scen between
the talus and the navicular bone 1t 1% usually attached to the navicu
lar bone Sinec symptoms of static stramn occur m this region 1t 15
mportant to be ablc to recogmze the occasional appearance of this

bone 1 order to dishngwish 1t fram an actual fracture of the
navieular

TROCULEAR PROCESS OF THE CALCANEUS

A projection of bone 18 occastonally seen on the lateral surface of
the caleancus, below the lateral malleolus This projection has the

Fig 80 Trochlear process of the calaneus

appearance of an cxostoms Anatomically however, 1t 1s said to anse
ma separate epiphvsis Phe sigmificonce of s projection is that,
present, the comnter of the shoe wall rub i tﬁxs arca and cause
imiation and pan \ specwl shoe 15 sometimes neeessary to fit
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OS SUBTIBIALE
The os subtibuale 15 a small accessory bone occasionally found
at the tip of the medial malleolus Since this 1s a common site
of fracture, 1dentification of the accessory bone as such 18 mportant.
It 18 recognized by 1ts smooth margins The presence of a sumilar con
dition n the opposite foot corroborates the dragnos:s of os subtibiale,

SECONDARY CALCANEUS

The os sustantaculum talt or secondary calcanens has been de
scribed as an accessory bone on the dorsal surface of the antenor

A
R

Fig 79 Os intermetataseum (Courtesy of Department of Radwology
Northwestern Unuvernity Medscal School.)

projection of the calcancus It Les between the calcanceus, talus,
cuboid and navicular bones Imtaton of this bone may causc pam
and the nflammation may result m fusion of the bone wth the
navicular or the cubord

OS INTERMETATARSEUM

The os mtermetatarscum 1s a small accessory bone lying between
the bascs of the first and scoond metatarsal bones 1t 1s somehoes
attached to the sccond metatarsal bone and may be so well developed
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as to appear as an accessory metatarsal bone. It 15 scen only rarch
and docs not give rise to ssmptoms (g 79)

08 INTERCUNEIFORME

The fisst cunciform bone will be scen roentgenograplineally to be
made sp of scveral fmgments These diyisians are important onls
in that they are not to be mistaken for a fracture Otherwise, the
condition 15 chmeally nmmportint

0OS SUPRANAVICULARE

Thiswasmall tnangular accessory bone, sometimes seen between
the talus and the navicular bone Itis usually attached to the navien
Tar bone. Since symptoms of static stran occur 1 this region 1t a5
mmportent to be able to recogmize the occastonal appearance of this
bone n order to dishngwsh it from an actual fractuie of the
navicalar

TROCHLEAR PROCESS OF TIIE CALCANEUS

A projection of bone 15 occasionally seen on the lateral surface of
the calcaneus, below the lateral malleolus This projection has the

Fig 80 Trochiear process of the caleancus.

appearance of an exostosts  Anatomscalls however st 1s said to atse

asepamate epiphvsis Thie significance of ths projechion 1s that
when present, the counter of the shoe will mb in ths area and cause
imiation and pam \ specal shoe 15 sometimes necessany to fit
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around the projection In case there 18 a valgus of the heel due to
foot strain a large trochlear process of the calcancus comes m con-
tact wath the tip of the lateral malleolus and causes pan m this
region On correction of the valgus deformity of the heel and relief
of the foot strain, the symptoms subside.

Treatment. Treatment consists n reestabhshung the normal pos-
tion of the heel The heel 15 first brought into vanus by means of
adhesive strapping and then held in normal posihon with the corree
trve shoe (Tg 80) Thus the presence of symptoms does not always
necessitate removal

When repeated inflammation occurs over thus area, 1t 15 best to
remove the projection. This can be done through an masion over
the peroneal tendon The peroneus brevis and peroncus longus ten
dons are then 1dentfied and displaced. The meision 15 carned
through between these tendons until the bone 1s exposed and the
projection s encountered The projection 1s then removed by means
of a chsel, and the wound 1s closed
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ects on the plantar

n cxostosts wiuch pro}
It 1s easily recognized 10 2 rocntgenogram

The calcaneal spur 18 a
surface of the calcancus.
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Fig 81 Congenital clongabion of the postenot process of the talos.
g 82)) The cxostos

showng a lateral vies of the heel (

cated with penosteal thickeming and chirome bursitis

Ltiology The constant pull of a fascal or musculat attachment

to a bone frequently gves M€ to a bony ndge of projection at the
137

18 15 4550
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site of attachment Such a ndge or projection may occur at the
attachment of the plantar aponcurosis and short plantar muscles
to the caleancus In a chromic strn wherein the plantar aponcuross
1s subjected to continued tension the projection 18 more pronounced.
The nidge will be seen m a rocntgenogram as a spurlike projection.
These projections may appear dunng adolescence

In most mstances such projections do not produce symptoms;
they may however give nse to symptoms even at an carly age. If
the projection points downward and presses mto the muscle tussue,
it will act as a foreign body and cause pamn on pressure. An mflam
matory rcaction may then occur mn the region of the spur Since the
projection 1s increascd as a result of static stramn 1t 15 frequently seen

1
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Fig 82. Calcancal spuns

m cases of extreme pes valgoplanus. The condition may also occur
however 1 the presence of talipes cavus In cavus deformity anim
tation occurs at the attachment of the shortened plantar aponcuross
which grves nse to an inflammatory reachion and spur formation.
This same kand of spur 1f subjected to trauma ma be fractured,
but even if st 15 not fractured there will be an mflammaton veaction
with pamnful svmptoms Dircct trauma 1s sometimes the cause of
the spur This 15 possible, since trauma wall set up an inflammation
of the plantar surfacc of the caleancus and the inflammaton reaction
wall ultimately lead to an cxcess growth of bone of
The calcancal spur 1 most frequently secn between the ages
forty and sixty years and 15 often assocrated with chronic arthnhs
and artenosclerosis The arthnbis may be chrome infectious gonat
rtheal or gouts In the presence of arthntis imtation of the calmr'llc‘l‘;"
may give nsc to chronic penostiis bursitis or calcancal spur ]c
wnflammation 1s due to infection and mechanical imtation as a result
of static disturbance
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Symptoms. The symptoms arc duc to the inflammatory reaction
rather than to the actual presence of the exostosis There 1s pam
over the heel on weight beaning Thus 1s mercased after prolonged
stending and walking, particularly on hard floors The foot 1s pamful
on weight beanng after prolonged rest, the more so 1f there has
been a stram on the previous day When walling 15 resumed, the
pam 1 the foot gradualls decrcases until 1t 15 agaim subjected to
stramn when intensc pamn recurs The gatt 1s altered n an attempt to
protect the heel so that more weight beanng is placed on the antenor
part of the foot At first the pain scems to be m the region of the
spur but 1f prolonged wnlking and standmg arc continued, the
centire heel may become pamful and tender Frequenthy the conda
tion occurs bilaterally, and the spur on onc foot may be symptom
free, whereas that on the other foot may be pamful Decp pressure
over the plantar surface of the heel in the region where the tnangular
plantar aponcuross inscrts causcs exquisite tenderness Ths 1s usu
ally localized to a small arca The medial side of the caleancus 15
scnsitive to pressure; sometimes the entire heel 1s tender

A roentgenogram of the foot mn the lateral view reveals a definite
cxostoss The projection 1s usuall pomnted and dirceted antenorly
Oceasionally it has a plantar inclmation The roentgenogram sug
gests that the projection 1s spearlike; actually 1t has a relatively broad
base, and 1ts margin may be iregular or smooth The penosteum
mn the region of the spur may be thickened The postenor margin
of the calcancus may be roughencd, with small projections m the
region of the inscrtion of the tendo achillis

In most cases the condition 1s assoczated wath signs of foot stram
and an actual pes valgoplanns 15 not uncommon

Treatment. The trcatment at least pnmarily 1s not operatve
removal In vicw of the chology and pathology treatment is directed
first agawnst the inflammatory reaction of the periosteum on the
plantar surface of the heel and toward removal of the factors that
cause the inflammation

Treatment of the mflammation itself consists 1 keeping the foot
at reat, applying heat clevating the foot and somctimes hght mas
sage. Weght beanng 1s avoided as much as possible The hecl 15
protected by placing air blown sponge rubber about  mch thick,
n the heel of the shoe. Tlis rscs the heel and tends to shift the
body weight antenorly on the foot at the same time 1t acts as a
cushion 10 proteet the imtated hssue of the mRamed hecl.

Since the pnmary ciusative factor 15 tension on the plantar apo-
neurosis and on the short muscles that attach to the calcaneus
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lessening of this tension will bring relief Thus can be accomplished
by the utihzation of adhesive strappmng. With the heel in vans,
a Gibney bandage 15 applied The antenor part of the foot 15 then
brought 1nto pronation by forcing the head of the fisst metatarsal
bone downward Thus position 1s held by means of adhesive tape (1
mch wide) attached to the dorsum of the antenor part of the foot
and drawn around the medsal border over the plantar sorface, then
up over the lateral border, and fastened below the medial matieolus
This 15 repeated with a second strip of the adhestve tape. Both the
medual and lateral margns ate protected by a double layer of sheet
waddmg Sheet wadding 1s also utilized to prevent compression of
the dorsal artery Bringing the heel mto varus and the antenor part
of the foot nto pronation relaxes the short plantar muscles and
the plantar aponeuros:s

This same procedure can perhaps be executed m a much more
satisfactory and simple way by means of the supinahng heel and
pronating tmnsverse bar appled to the shoe. The use of this type of
correction occasionally results i immediate relief In most instances
the symptoms are definitely decreased at once, and the complete
subsidence of tendermness requires from three to bwelve weeks Ex
treme corrections on the shoc (% to % inch elevation of the inside
of the heel and outside of the bar) arc well tolerated 1 these cases
and usually are preferred since they gne more rehief than the cor
rections deseribed for the treatment of pes valgoplanus

The use of these methods results in rehef in prachically every case,
and operation 1s rarcly n

In a sumilar way the supmnation and pronation brought about by
a properly built, form-fitting arch support will act to rehieve the
strarn and decrease the symptoms and a sponge rubber or felt nng
cut out to enarcle the tender arca may give some relief by remos
g pressure over the imtated point.

A sharp projection m a plantar direction however had best be
removed. This 18 better than tryang to relieve the pressure powts by
enarcling wath a rubber sponge or felt nng It 15 concevable that
the mflammation may be of such long standing and the changes s0
great as to resist ordinary conservative treatment In such cases re-
maoval of the projection :hymugh a lateral incasion may be snadequate,
and there may be a recurrence of the cxostosis Tor thns rcason it
has been suggested that the heel be enarcled with a horseshoe
inemon and the rough abnormal surface of the calcancus be :ﬂ
moved 1 1ts enticets by means of a wide ostcotome The alter
penosteum and the chromcally inflamed bursa are removed
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PERIOSTITIS OF THL CALCANLUS

The caleancal spur has been explamed on a basis of an mflamma
tory rcaction, and 1its assocation with mflammation of the penos-
teum has been demonstrated The peniostcum of the calcancus may,
however be nflamed without giving nisc to an cxostosis or spur
Penoshhis may be the result of repeated trauma, but most frequently
1s related to an infectious process It may be the result of a speafic
mfechion such as tubereulosis, syphilis or gonorrhea or the nfechion
may be nonspeaific as in chrome fectious arthntis

Periostitis ns the Result of Tranma Penostitis of the caleancus
may occur as the result of severe trauma to the heel It may be
associated with a fracture of the caleancus The penosteal mtlam
mation somehimes persists for months after the fracture has umited
As a result of traumatic penostibis, the calcancus 15 pamful and
tender In long-standing cases the penosteum 1s thickened, as seen
m the roentgenogram  Repeated shght trauma or chromie stram will
glso causc traumatic penostits Inflammation of the penosteum
occurs when the short plantar muscles or the plantar aponeurosis 1s
stramed The penosteum on the antenor plantar surface of the cal
cancus 15 painful and tender

Treatment. Treatment for traumatic penostihis of the calcancus
consists 1 rest, elevation of the foot and the appheation of moist
heat After a severe injury the calcaneus 1s protected when weight
beaning 1 started, and air-blown sponge rubber 1s used 1n the heel
of the shoc until the tenderness has subsided entircly When the
penostibis 15 due to stramn on the plantar aponcurosis and short
plantar muscles correction of the foot stran wall give relicf (Sce
Treatment of Foot Stram under Pes Valgoplanus )

Penostihis Related to Infections. Tuberculos:s of the peniostcum
18 relatively rare and 15 usually associated with tubereulosts in the
talocalcancal articulation

Penostitss of the calcancus due to syphilis shows smooth thicken
g of the penosteal membrane i the roentgenogram 1t 1s usually
assocuated wath a positive complement fivation test The treatment
consists 1n antisyphilihic mcasures

Chronie pertostihis of the enlcancus as a result of gonomtheal
infection 15 usually associated wath involvement of other structures
 the region of the heel.

SPECIFIC INFFCTIONS OF TIIL CALCANEUS
. Gonorthiea Of the speafic nfechions discases the most frequent
0 mvolve the heel is gonorrhea It may affect the ankle jomt or it
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may be perarticular and mvolve the tendon sheath and subcutane-
ous tissue. The area concerned usually becomes extremely pamful,
red and swollen Local heat 1s present. In some cases the tendon
sheaths are mvolved n the mfection

The anlle jomt and the joints n the tarsal area are most fre
quently affected The bursae may become mvolved and will be the
last to subside. The bursa beneath the calcaneus becomes chromically
mflamed This bursitis oceurs so constantly that for many years all
calcancal spurs were believed to be gonorrilml m ongm ‘The burs
between the calcaneus and tendo nichillis may be mvolved and will
gve pain 1n this region In chromic cases the postenor part of the
calcancus m the region of the bursa 15 mvolved 1n the mfechon
The bone softens and forms small cystic areas in the dorsal part
of the tuber calcana

Treatment \When the heel 1s mvolved m a gonorrheal mfcchion
the infection 15 treated first. Duning the acute stage the heel 1s kept
atrest the foot and anle are kept quict with a sheet wadding com
pression bandage With subsidence of the acute inflammation heat
15 applied with the foot clevated.

Penicillin has supplanted fever therapy as a means of treatiment for
gonorrhea, Tlus apphes for the chronic as well as the acutc cascs
Daily doses of 300 000 to 600 000 units parenterally for two to four
days, have been found cffectve The benefit 13 not only 1 the treat
ment of the general infecthion but also m the relief of symptoms
i the area of the heel

A plaster of pans cast may be necessary to permut weight bear
wg The cast 13 removed 1 tno to six weeks, when a Gibney
bandage may be applied In somc cases where the foot remains
extremely weak, a form fitting arch support may be utilzed tem
porarily Ultimatcly the foot 1s restored to normal function wath the
corrective shoc, as used for the treatment of pes valgoplanus.

Penoshtis Due to Chromc Infechious Arthnitrs. There 1s a general
1zed picture of a low grade infection m these cases There 1s a shght
nsc m temperature, a lowenng of the Jevel of hemoglobin and from
time to trme, 2 lewhocytoss The sedmmentation rate 18 altered The
condition 15 usually duc to a focal nfection paranasal sinuses, the
tecth tonsils or prostate gland most frequently beng the prman
focus

Penostitss of the calaneus due to chromic infectious arthntis gives
nse to a roughening of the entire penosteum and to exostoses '];"'C
roughening and calcaneal spurs mav be on the dorsal or plantat
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surface of the calcancus The heel 15 pamful and the caleancus
tender to pressure

Treatment Generi treatment of the chirome infectious arthrts
5 essental Inadditon rest and heat, esther hot packs or diathermy,
are of benefit, Protection of the heel by means of sponge rubber
offers some rehef The paticat 15 taught to walk with normal gait m
order to avoid trauma to the painful heel. Occasonally, plantar
projections and large spurs give nse to paim, and it may be necessary
to semove them by surgesy

BURSITIS IN TIIE, REGION OF THE CALCANEUS

The bursa and tendon sheaths mn the region of the foot are fre
quently mvolved 1n cases of chronic infectious arthntis At the same

m———

Fig. 83 Dumtes wath callus formatian mn the region of the calcanem

tune there 15 arthrtic involvement of the arbculations of the foot.
The tendon sheath just postenor to the caleancus becomes inflamed
There 15 an enlargement at the mscrhon of the tendo achilhs and
this area 15 painful and tender (Mg, 83) ‘The bursa bebween the
aaleancus and tendo achihs may become so chiramically nvohed
that the mnflammaton thickening persists and there may be an over
growth of the caleancus in this area

In snch cases 1t 18 advasable to remiove the bursa and the imtatve
projection of the calcancus in that arca Tns 15 camed ont through
2 small hateral incmon wnmediatch antenor to the tendo achillis
The bursa which has the appearance of an nflaimmatory mass, 1s
dissected free and removed Wath a chusel or osteotome the exostoses
it 1emoved at thar bases to leave a smooth surface on the eal
@news The {1t pad between the tendo achills and the calcanens
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may be thickened and chromically mfamicd, if so 1t too 1s exased,
In every casein which operation 15 performed it must be remembered
that the condition 15 part of 1 gencral discase and that the operative
pr(;]Ccdurc must be supplemented by treatment durected agamnst the
arthnhs

TRAUMATIC ACHILLES TENDINITIS

Traumatic achilles tendimtis is an inflammation around the tendo
achillis where 1t mnserts mto the caleaneus Technseally 1t 15 not a
tendonutis but the tissue surrounding the tendon s inflamed. The
tendon sheath 1 tus region does not form a true sae, but there s a
covering of the tendon which becomes mflamed as the result of
chronic imtation The tendon wath ats covenng 15 surrounded by
adipose tissue hield together by fibrous tissue. Thus protective tissue
also becomes inflamed. e mechanical imtation that sets up these
mflammatory reactions 15 the result of stram If the tendo aclulbs
15 Lept under tension over a prolonged penod, the arca of afs mser
tion and the surrounding structures become mmtated In the same
way a sudden force, such as may occur mn athletics 15 likely to sct
up an irmtation

The postenior surface of the heel becomes tender and the pres
sure of the shoc tends to ageravate the condttion It 15 frequently
necessary to cut the counter of the shoe Use of the posterior group
of muscles mereases the pamn There 1s 1 tendency to walk with a flat
footed gait with the foot extcmally rotated. The condition will
submde temporanly after rest only to recur on usc.

Treatment. The postenior group of leg muscles should be relaxed
and held at rest This 15 accomplished wath a Gibney bandage, winch
fixes the foot m shght plantarficion The heel may be rased by
means of a felt or sponge rubber pad i the shoe Texatton must be
camcd out until all the mfAammation has subsided, wluch takes 2
penod of at least three weeks In the carly stages heat and massage
will mcrease the symptoms After the hxation has been removed,
however the usc of hot packs followed by massage 1s ndicated This
treatment 15 continued until the foot can be brought mto normal
dorsiflevton wathout pam

APOPIIYSITIS OF TIIE CALCANEUS
(Haglund s Disease)
Apophysitss of the caleancus 13 an mflammation on its postenior

fies an
aspect with involvement of the epiphysts The cpiphvsis osst
gils at about scven and i bovs at about ten to taelve vears of age.
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1t may anse from 2 single center, ot there may be mulhiple centers of
ossificahon These centers gmduallv unite to form a semilunar
shaped bone which later becomes fused to the calcancus proper

There 18 some vanation m the tune when this fusion of the

phyns with the bone takes place. It usually occurs at the age of
:glaut fiftecn to cightcen years, so that after this peuod no car
tikegmous disk 15 visible between the epiphysis and the calcancus
"The most rapid changes mn the epiphysss occur betneen the ages
of ten and twelve years and the panful condition of apaphysitis
1 most frequently scen dunng this perod

The dsturbance may be unilateral or hilateral Cunously the
changes scen roentgenograplucally may be greater m the foot that
18 symptom free than m the foot that 15 gving nsc to the symptoms
The conditton 15 similar to epiphyseal disturbances in other regrons
of the body 1t may be considered a disturbance m the development
of the epphyns similar to that of Legge-Perthes’ disease of the Iup
0%:: the Osgood Schlatter dusease of the antenor tuberosity of the
b

Ltology The canse of this disease 15 not established It 15 not
certan that true wflammation 18 present, sinee there has been no
occasion for surgical intervention in the condition. 1t 15 usually scen
m children between the ages of ten and twelve years, rapid growth
15 beheved to be a factor In most cases there 15 an assocuted pes
valgoplanus The valgus at the heel 1 apprecable. The fact that
cotrection of the valgus will in most cases give mmmedate rehef of
the symptoms shows that valgus 18 o factor 1n the causation Imta
tion of the epiphyms dunng this penod will give nise to an increase n
symptoms This imtation may result from inereased tension on the
tendo achilhs Relaxation of the tendo achillis by means of a tugh-
hecled shoc will frequently result in subsidence of the pam

Any 1npry or condition that will increase muscle spasm n the
postenor group will cause further mtation at the epiphysis At the
same tume tension on the plantar aponcuross wluch attaches to the
caleancus has a tendeney to sct up imtahion m the region of the
epiphysis \When there 15 tension on the plantar aponeurosis and on
the tendo achilhis smultancoushy there will be a tendency for sepa
ration and consequently greater imtation of the epiphvses

Since foot stram and pes valgoplanus bring about tenwion on the
plantar aponcurosis and tendo achillis they may be considered the
most frequent causes of wmtition n the repon of the @icaneal
cpiphviis Pes valgoplanus or foot strain between the ages of ten
and twehve vears can therefore be considered the most hilel cause
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of apophysitis Fnichion rub from a stiff counter in the heel of the
shoc may be an additional factor

Symptoms. The cluef svmptom 15 pam 1n the region of the pos-
tenor process of the calcaneus 1t occurs between the ages of seven
and cighteen vears most frequently between ten and twelve, There
15 a defimte tendemess to pressure over the postenor aspeet of the
calcaneus at the margin wheie the epiphvsis joins the calcaneus.
Sometimes the symptoms may be ascribed to a direct blow or mpry
to the heel Usualls there 1s an 1sidious onsct. There may be a sheht
swelling over the postenior surface of the calcancus

L

Fig 84 Rocntgenogram of apophysihis of the calcancus

The roentgenogram shows the chamctenstic changes (Fig 81)
Dependmg on the age, there will be more or less fusion of the
epiphysis to the calcancus The epiphyscal line 5 usually rougl
Both fect are gencrally ivolved The epiphysts may show maltiple
ossification centers which have not fused not infrequently there are
two (bipartite) or three (inparhite) centers of ossificatron The
cpiphyseal line 1s cloudy and abnormally iregular The calcancus
m the region of the epiphyss will show some mregulanty m conden-
sabon The cpiphysis may be flattened and fragmented There 153
vanation 1n the condensation wlich gives it a moth-caten appear
ancc ”Ic
Treatment Treatment consists i rcheving the tenwon on
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epiphysis In the acute phase st may be necessary to obtain rest by
means of fixation with a plaster of pans cast. The cast 15 apphed
with the foot m shght plantarficaon The opposite shoe may be ele
vated and crutches wom or a walking caliper can be apphied directly
to the cast and weght beanng resumed. Usually the rasing of the
heet of the shoc with removal of the counter will give rehief When
pes valgoplanus 15 present correction of the valgus at the heel fre
quently results w immediate relief of symptoms, i other cases 1t
may be necessary to wear the corrective shoc for three to twelve
weeks before rehef 1s obtamned

This 13 a self-hmiting dusease that always ends with fusion of the
cpiphyvsis to the calcancus this occurs between the Afteenth and
aghteenth years Healing somctimes occurs with an overgrowth or
calargement of the epiphyss This leads to a projection that sets up
an wntation of the bursa between the caleancus and tendo achilhs
n which case 1t may be necessary to remove the bursa and the over
growth of bonc to obtamn permanent rehief

Cascs have been reported m which trauma to the epiphysis and
an open wound which had become infected resulted in true epiphys:
trs. This may be a Jow grade wfection which graduslly subsides
leaving no senious after-cficet, or it may be a suppurative epiphvsitis
i which there 1s some loss of structure The end result in these
cases, however gave nse to no permanent disshility

BURSITIS IN TIIE REGION OF THE TENDO ACIHLLIS

In this condibion the achilles bursa becomes inflamed  Chame-
teristic of the condition 18 a projection of the hecl m the region
of the msertion of the tendo achilhs

Ltology The bursa becomes mflamed because of a fnction rub
sct up between the tendon postenarly and a projechon on the
dorsum of the calcancus antenorly This projection may be a true
exastosis or as Iinglund has pointed out 1t may be duc to an
creased angulation of the upper postenor comer of the caleaneus

Symptoms The condition gives nse to repeated attacks of pan
m the remon of the postenor surface of the heel The patient 1s
unable to wear a normal shoc, and 1 order to walk, a Ingh hecl 5
necessary If the trouble 15 allowed to contmuc over a penod of
vears, the tendo achillis becomes shortened to the pomt where the
heel docs nat touch the ground m wallang barefoot. Dorsiflexion 1
lumited, and an attempt to force the foot dorsallv causes pain n
the region of the heel The prominence 1 cadent, not onh pos-
tenothy but also on the Lateral side of the tendo achilhs The roent
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genogram reveals the exstence of a projechion and a companson
of the heels will give evidence of the increased angle at the dorsal
postenior margin

Treatment Symptomatic relief 1s obtained, as already ndicated
by the use of ugh heels The counter of the shoe may be cut. In some
cases relief 15 secured by the application of felt pads on the medual
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Tg 85 Bumibis n the regon of the tendo achilhs A, Note the promk
nence i back of the hecl, B the foot aftet eperation C roentgenogram
before operabion, showing promunent dorsal postenior margin of the cak
cancis D roentgenogram after operation

and lateral sides of the heel These can be fastened to the counter
of the shoc To avoid pressure from the upper margin an mict risc
may be placed 1n the heel.

The curatne treatment 15 operative (Fig 85) A lateral longt
tudinal incision 1s made mmmedsately antenor to the tendo JC]II”;;
running prostmlls from the upper margin of the calcancus for 1%
mches The fatty tissue between the caleancus and tendo achills
1s then removed The bursa 1s identified and 1f thickened and
flamed 1salsocresed Swnce the tendoaclullis inscsts on the posterior
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surface of the calcancus lower than the platean of the upper margin
of this bone, the upper border of the bone 15 easily exposed. A much
greater projection of bone will be found than was indicated roent
genograplically The projection can be scen to press agamst the
tendo achiths With a flat chusel, it 18 easily removed Penosteal
elevators are used to protect the soft tissues The medial margm 15
removed carefully The lateral margio 18 readily approached and
an be beveled to give a smooth surface.

The wound 13 then closed and the foot kept at rest for a period of
ten days to two weeks A plaster of pans cast may be applied with
the foot 1n shght plantarflexion, or 2 compression bandage of sheet
wadding and gauze bandage may be adequate.
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POSTURAL DISTURBANCES AND THE FQOI1

Functional dccompensation of the foot 15 duc to an increase in the
demands made upon 1t or to a decrcase 1n its strength Tlus holds
truc for the other weight beanng articulations mamely the ankle,
the knee, the hip, and the sacroibac and lumbosacral jomts Con
sequenth static disturbances n these structures are closely related

Functional decompensation of the foot as we have seen results
n pes valgoplanus Valgus of the heel occurs pnmarily at the talo-
alcancal articulation which 15 therefore subjected to mechanical
strun lmstation and arthntis of the talocalcaneal artreulation cause
pan and loss of motion and make walking difficult A static de
forrmty may also occur at the talocrural articulation as the result
of a malumted fracture Severe sprains which do not receive adequate
treatment may result 1n elongated medual or lateral igaments that
permit lateral motion at the ankle jont Statie stran at the ankle
jomt may also occur sccondary to genu varum or genu valgum
These static strains cause wmntation of the ankle jomt Inflamma
tion occurs mn the articulation cansmg pan and hmitation of mo-
tion In longstanding cases arthntic changes wall be apparent m
the roentgenogram

With the heel n valgus as we sec it in pes valgoplanus weight
beanng through the lower extremty 1s brought medual to its nonmal
Iine, with the result that there 1s an mncreased stram upon the knee.
If this medual stram 1s contmued m a child the knee 15 also brought
wnto 1 valgus position and there 1s genu valgum (Fig 86) When
the genu valgum 15 prumary there 1s a tendency toward valgus at
the heel and pes valgoplanus On account of this relationshuip be
tween pes valgoplanus and genu salgum correction of the position
of the heel will exert a beneficial mfucnce on the deformuty at the
knee In other words i the child with genu valgum and pes valgo-

planus correction of the pes valgoplanus will provide a corrective
150
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force agamst the genu valgum This 1s borne out by practical expen-
cnee; the genu valgum of childhood has been corrected simply by
carrection of the pes valgoplanus

1hic presence of genu varum will nfluence the position of the
foot With 3 varus deformity of the lower extremity, in ovder to
place the heel flat on the surface of the Aoar 1t 15 necessary to bnng
the ankle into shght valgus Thus compensatory valgus of the ankle
1s encountered 1 rachibic genu varum  n this rachitic type there 1s
somchmes an mtcmnal rotation of the tibm which expresses itself

——
g 86 Static pes valgoplanus wath genu valgom freatmen
During trcatment. A Before t B

i an wmversion and adduction deformity of
may also occur 1f the imernion and ndd?cth:‘:iiff(')):;lt)n; n;;;,m
to pemsist 1t may ultimately bnng abont a tormon of the tiby, v
1unctional decompensation n the hip may be an wfl
factor m brnging about coxa van or an epiphyscal dlttur!nmm]
the head of the femur In odult hfe st will tend to cause b
dc;m'mans of the tup wilints
n standing the sacrothac and lumbosa
propattionately tess stram than does the foa:t] :’lll:ltxlgl ;l:r;lln
articulations 1 more constant 1nasmuch as they contmy o hese
a load even while sitting. { unctional decompensation c?tgm
will cuse straw at the lambosieral and sacrothac ammb[?; 1
st

a0 Tecerye
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will cause an increase in the normal lumbar lordasts

dorsal kyphosis. This m turn will result 1n an mc:m.fcl:id:n;umlxanudg
at the lumbesacral angle, with more stram at this arbculation par
ticularly on the hgaments Constant stramn i this arca will set wp
an inflammatory reaction which 1s a frequent cause of low-back pam.

Fig 87 State pes valgophinos associated with genu valgum snd poot
posturc

In a sumilar way a stramn will affect the sacroilc articulation
Sinee this 15 also a common cause of low back pan an understand
g of the condition and its relationship to other static deformitics
particularly those of the foot cannot be overemphasized 1f onc foot
recewves more weight than the other the imlalance will be continued
to the sacroiliac artrculation one articulation will recene more
weight than the other When onc sacroilac artreulation 15 inflamed,
the body weight will automatically be slufted to the opposte one,
1n an attempt to protect the inflamed jomnt Thus the foot on the
side of the normal sacrothiac articulation will receive an merea
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same static factors wath the exception of sittmg, hold fc
deformitics nvolving the back, knee or foot. In addition to 1
of the causative factor, treatment for low back pan due f
tional decompensation meludes corsection of the defor
moval of the inflammation at the Jumbosacral and sagotlac
lations and reestablishment of nonmal strength This 15
plished by a corrective cast the use of form fithng supports |
rest and functional exereises plus the reestabhshment of
carnage and correct gt

LOW-BACK PAIN

‘Weght beanng as 1t comes through the foot must be giv
sideration 1 the treatment of low back pam The poor |
which 15 a symptom of funchonal decompensation of the
practically always assocated wath static changes n the foot. ?
gait 15 umpaossible with poor posturc; by the same token poor
1s unpossible with normal gait Thus means that reestablishn
nonmal gt 1s unportant 1n the correction of functional dee
sation of the hack.

Impaired posture 15 usually assocated with a flatfooted g
use the foot as an organ of propulsion and to walk with 2 1
gait, correct posture 15 essential This correct carnage depar
the capaaity of the trunk muscles If the muscles are strong ¢
ta retan an crect posthon then it is a relatucly simple pro
to teach a normal heeland-toe gut With correchion of pes
planus by my method there 15 an ymprovement m posture.
fore, the treatment of low-back pam duc to funchonal decom
tion mcludes reeducation to the normal gait

In the treatment of unilateral involvement of the sacroilae:
lahons emphasis 1s placed on cstablishing normal weighth
balance. Tor cxample, mn casc onc cxtremiby 15 shorter tha
other this shartemng 1s compensated for by clevation of the
In cases of apparent shorteming, static stran 13 dccrmscd, [
mg the weight distributton with a ratse on the shoe. Wit dc
the sacroiliac lesion the apparent shortening disappears and ¢

necessa
uo’?’h?: ’;.(:}\(t):xgt:t of thc?rﬂmhﬁ duc to static changes s dest
ynder Arthntis Deformans of the Foot or Arthrosis

REFERENCF
Haver F D AW The Treatmant of Low Back Pan Due to Tare
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ARTHROSIS

ARTIIROSIS OF TIIE FOOT

As the result of imtation duc to repeated trauma, the articulations
of the foot arc subject to arthntic changes This type of arthnbs
1s cutiels on a static basis, and for this reason will be referred to
as an arthross ” to differentiate 1t from the artlmbs wluch 1s on
an infectious basis and 15 referred to as  arthohs deformans 1
thus text (secp 314) All weight beanng joints are exposed to e
peated trauma and are frequently the scene of arthntic change. The
older the person the greater the changes This 15 due not only to
the accumulation of wear as the esult of prolonged use, but also
to a loss of clastiaaty n the tissues with age With tlus loss of
clastiaty and the mability to replace cartilage wath new cells, arthntic
changes develop When the alignment of the articulations devt
ates from normal additional strains arc applied and the wear 1s
unequal. When constant pressure and rubbing tales place, the car
tilage may be worn away until the bone 1s denuded.

Another source of mcrcased demand on an articulation 1s an n
crease n body woight. This 1s doubly mmportant when the muscles
and hgaments have become weaker Injury to a igament may like
wise merease the stoemn on an articulation sufficiently to cause an
arthntic change.

The type of arthintic change vancs from a destructive lesion to a
hvpertrophie Iesion In a destructive lesion a fragment of cartilage
may become separated to form a loose body or joint mouse. In the
same type of case there may be large exostoses—so large that they
may be fractured b sudden trauma The possibility of such frac
turcd fragments becoming loose bodies has been suggested There
fore articular changes, which may be exther hvpertrophic or atrophue,
masmuch as the jomnt surface 15 decreased and the cartilage 15 lost
are relativels common occurrences 1 the arhiculations of the foot

155
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Thas arthrosis 15 a result of traumatic imtat

on and 1s uent]
scen 1n all weight-beanng arheulations The most classic cfxrnqr;]p?: o)f
this type of arthrosis 1s scen in the knee jomt but modifications
arc seen m the ankle jont and in the jomnts of the foot

ARTIIROSIS OF THE ANKLE JOINT

Usually the anlle jomt 15 not altered mechamicall
y as the result
of static strmn  Whenever an alteration 1 weight beanng occurs
for any reason the stran 15 great and the arthnbs 15 chimcally
important. For mnstance, after a malumted fracture at the ankle
jomt 1m which the weight beanng no longer comes through i the

Fig 88 Arthrosis at the ankle joint as a result of trruma and repeated
mfammatory reactions A, Rocentgenogram, lateral view B rocntgenogram
pastenor view

roper dircetion the ankle joint 13 subjected to 2 severe stram and
irntation occurs If the ankle 1s 1n valgus the medel higaments be
come mnflamed The extemnal half of the trochlea of the talus 15
subjected to increased pressure and the cartilage may become wom
thin m that arca Exostoses develop gradually around the margin of
the trochlea and the jomt surfaces become roughened Motion at
the yont 1 pamful The penarticular wntation scts up a reflex
muscle spasm 1nd causes himitation of motion
The changes i the jomt continuc until there 1s a partial block
to joint action Ihese changes may ultimatels become so great that
all weght beanng particularly with motion camses pain In a sim
-~
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Tar way, severe spramn in wlich the hgaments are tom may gve nse
to an altcred position and to partiat subluwbion With thus sub-
hoxatron and wesght bearmg, mflammation occurs at the joint. Re
peated nflammator reactions ultunately produce the typical
changes of arthrasis {Tig. 88)

Symptoms. The local symptoms of these arthnhc changes m the
ankc jomt are similar to thosc of an mfcchious arthnbs There 13
pan swelling, increased fimd incrcased pam on motion, tenderness
over the stmmed higaments, and somctimes muscle spasm  The
toentgenogram shows loss of jomt space, a roughened susface and
wncreased sharp margms of the bane with exostoses Occastonally,
loosc bodies may be scen

Treatment The treatment may be divided mto two phases trent
ment of the mflammation, and removal of the causative factors
Treatment of the inflamed joint consists first of all in rest 1 bed
The foot 1 clevated, ond hot mosst packs are applied The mosst
dressings can be kept wanm with an infra red lamp or clectne baker
Durmg the acute attack 1ntense heat should not be used, smee 1t
tends to merease pam With the subsidence of the acute symptoms
the heat can be increased and hght massage added Heavier massage
to the muscles of the leg and tligh will keep up their strength When
the musele spasm subsides the foot can be brought mnto the md
position and held with a plaster of paris cast. A caliper can then be
applied to the cast and woight beanng may bestarted If thearthnhie
wnflammation s relativedy mild 1t may be possible to control it by
bnnging the foot mto normal position and fixmg the ankle with a
Gibney bandage unhl the inflammation subsides

The causative factors are established by the ustory and by phys:
cal caamnation In cases of malumted fracture, normal alignment
of werght beanng 1s reestablished by mantpulation if possible, other
wise br supramalleolar osteotomy” The position of choee 15 then
hield with a plaster of pans cast A wallang cahiper 11 applied to the
cast to penmit recstablishment of weight beanng with the foot
the conrected posihion

When the malabgnment at the anklc jomt 15 due to improperly
hicaled medial or loteral hgzments the andle 15 first brought mto
normal alignment I thus position 18 held for several weeks by means
of a wallng cast and then by the corrective shoe, the hgament will
sometimes readjust atsclf ta normal, Otherwise, 1t 15 necessany to
construct a new higament Tl 15 best done by turmning down 2
peniosteal flap nd attaching it over the area of the old hgament.

The woight beanng hne through the anklc yont can be altered by
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changing the position of the heel at the talocalcancal articulation
The improvement i weight-beanng alignment brought about in
this way mat be sufficient to reheve the static stram at the ankle
and thus bnng about a recession 1 the arthntic process When
motion 1s veny painful, it may be hmited by means of a brace or by
raising the heel.

With extremely panful joints 1t 15 occasionally advisable to cam
out arthrodesis at the anlle,

ARTIIROSIS OF THE TALOCALCANEAL ARTICULATION

Arthross of the talocalcaneal arhiculation oceurs frequently Im
tatton results from altered weight beanng duc to a varus or valgus

Fig. 89 Arthrosis of the talocakcancal articulation Symptoms were relieved
by corrective shoes

deformity Static deformity of the foot duc to functional decom
pensation 1esults 1n 2 valgus position of the heel at the talocal
cancal arseulation A fracture of the calcincus may alter the duee
tion of weight beanng cnough to bring about a stramn at this articu
lation (11g. 89) The fracture mav mvolve the articulation drrecthy
I rauma or stramn here wall then result in mflammation and arthntic
changes Loss of jomt surface at the talocalcaneal articulation 19 dif
ficult to demonstrate but marginal overgrowths are readils seen

R
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Symptomss  There s pan with weght bearng AMotion at the
talocalcancal articulation 15 panful and hmted. Muscle spasm may
occur n the peroneal and enlf muscles

Treatment In the acute phasc treatment consists n rest, cleva
tion of the foot and local heat The heel 18 brought into the
tion of choree and held wath a plaster of pans cast. A walking cahper
may then be attachied to the cast to permnt early resumption of gt
The cast 15 folloned by the usc of the corrective shoe When the
arthntic changes are advanced and correction of the deformuty con
not be carned out i tns manner arthrodesis of the talocalcancal
articulation 13 ndicated In these cases the talonavicular and cal
cancocubord articulations are also mvolved and are therefore fused
at the same hme.

ARTHROSIS OF THE TALONAVICULAR ARTICULATION

The talonavicular arhiculation 18 smvolved i prachically every case
m wluch there s arthrosis of the talocaleaneal articulation (Fig 90)

Fig. 90 Artbrons of the talonavicular articalation Note ov
g The condition was a roslt of chrome footm.(h of mar

An arthuts due to static stram will anse 1 this jom

weight from abm ¢ meets the pressure from the ﬂool?bct'i;xinxc: tt}}:;
region Arthrosts of this articulation 15 caused by the altered

tion of the head of the talus 1n case of pes valgeplanus The l?:s
rs partally subluxated so that the medial and wtctor parts reetve
less wesght beanng than nonmal whercas the lateral and dorsal parrs
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arc subjeeted to incrcased pressure. The margis of thus articulation
mzﬂ project upward. The arca where the dorsal higaments are at
tached 15 inflamed and a penostitis anses thrs may be increased as
the result of pressurc from the shoe.

Symptoms. There 15 a projection on the dorsum of the foot which
may be scnsitive to pressure. There may also be tendemess over
the medial and plantar surfaces of the articulabion Because of pam
n the area of the talonavicular articulation 1t 1s impossible to bnng
the anterior part of the foot into pronation with the heel held
m varus The roentgenogram reveals cxostoses along the dorsal
margin

Treatment. The acutc mfammation 1s treated by clevation of
the foot and by hot applications The dorsal margin 15 protected
from friction rub by padding the tongue of the shoe; or a doughnut
like felt pad may be applied dectly to the skin enarching the
articulstion The essental treatment, however 1s the removal of
the static deformity, accomplished by correction of the pes valgo-
planus Cascs have been reported 1n wluch the condition occurred
as the result of rasing the arch too high In these cases lowenng
of the arch support gave rclict

It 1s sometimes neeessary to fuse this articulatton along with the
arthrodesis of the talocalcancal articulation 1 order to chmimate
the symptoms of the arthrosis

ARTHROSIS OF THE CUNEONAVICULAR ARTICULATION

This articulation 1s subjected to strains similar to those described
for the talonavicular arhculation and i many ways the response
1s the same  Exostoses of the dorsal margin may project and cause
imttation as the result of pressure from the shoe.

The symptoms and treatment arc essentmlly the same as those
for arthrasis of the talonavicular articulation

It 15 sometimes necessary to remove the dorsal exostosis This 18
done through a dorsomedml meision The dorsal Iigaments arc 1e
flocted away from the bone sufficenthy to allow removal of the
cxostosis. The hgaments are then carcfully sutured back into place.
The correction 15 directed aganst the static deformity of the foot

ARTIIROSIS OF THI' CALCANEOCUBOID ARTICUI ATION

The calcancocubord articulation occasionally shows cxostoses by
roentgenogram and 1n severe cascs of arthrosis it should be sncluded
m the fusion operation which 1s directed aganst the talocalcaneal
and talenavicular arhiculations
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panful and parcsthesias occur Pressurc front the shoe

pntl]n (ﬂ% 31) Tn:xh'}l;nt consusts mn carcful crposum"::nﬁdc:fi?ntt):é’
cabon of the nerve C RETVC 15 retract:

M e 15 ed while the exostosis 18

EXOTOSES ON THE DORSUM OF TIF FOOT

A common cause of disturbance, particularh le
from static foot troubles 15 an inflamed area on thxprsu:lc{ﬂ;:g
foot over the medsal Jongttudinal arcl. This inflammation s over
the site of a projection of bone which occurs i the region of the
tarsometatarsal articulation (g 92)

Fig 92 A. Rocntgenogram of cvostosts on dorsum of foot with projec
tion of of the ta | articulation and soft tissuc suclling

B Photograph of foot

Ltiology Static changes causc a projection of the margns at the
tarsometatarsal articulation The force of the body weight from
above and counter pressure of the floor from below meet m the
region of the navicular and first cunaiform bones With excessive
weight the head of the talus and the navienlar are depressed The
first cunciform bone 15 tilted so that the posterior part 15 lower than
the wtenter The antenior marga of the cunciform bone projects
dorsally  Counter pressurc from the Roor displaces the first mcta
tarsal bone dorsally at its articulation with the finst cuneiform

Symptoms. I'hese projections give nsc to an clevation that has
the appearance of au cxostosis e counter pressure from the floot
and the friction rub of the shoc over this area set up an nflam
maton, reaction which results i pan swelling and redness s
swelling nay nvolve not onls the skin and subcutancous tisuc
but also the penosteum If the condition persists over a lom;‘pcnod
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TALIPES
(Clubfoot)

TALIPES EQUINOVARUS

Talipes equinovarus 15 the unsightly deformity commonly called

clubfoot.  As the name suggests, there 15 a plantnrflexion deformity
with varus the foot bemg twisted nto an mnverted and plantar
flexed posiion This means that the heelis 1n varus and the antenor
part of the foot 1s supmated and adducted. The foot 1 1n equinus
position so that on weight beaning, only the ball of the foot comes
in contact with the ground When the foot 1s plantarflexed and
mnverted simultancously 1t 1s foreshortened The height of the long
tudinal arch 1s raised and a cavus deformity 1s present Talipes
equinovarus or clubfoot 1s therefore a tnple deformuty a combma
tion of equinus mversion and cavus (g 93)

The degree of alteration duc to cach component part 1s vanable
mn different cases Usually the equinus predominates, sometimes
the varus 1s the most stnking feature The supination may be so
extreme that the medial side of the foot 15 duected upward and
weght beaning occurs on the lateral and dorsal surfaces of the foot.
The intocing due to the adduction of the forepart of the foot may
be exaggerated becausc of an inward rotation of the tibm This
rotation can be measured by drawing a line through the rmdhine of
the patella and the midpoint between the medial and lateral malleols.

Talipes equinovarus may be cither congemital or acquired but 15
most frequently congenital

Congenital Talipes Cqunovarus. I'tiology Ihere are tsvo types of
congenutal talipes equinovarus one 1s a simple contracture, and the
other 15 associated with an anomaly The simple type of deformity
must be regarded as a postural disturbance The foot 15 held in an
abnormal positon i utero Whethier ar nat s 1s due to a small

164
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intra-utennc space, to interlocking of the fect, to pressure agamst
the utenne wall, or to ncreased pressure or loss of amntotic flnd
15 of no great cimeal sigmficance. The chmeal prcture 15 altered
however 1f an anomaly 15 present Whether this defect 1s due toa
developmental arrest, an enaircling of the foot or kmb by the um
bihcal cord or to an ammiotic adhesion will 1n no way alter the
aircumstances with regard to the prognoss In some wnstances there
scems to be a nerve defect.

aation

Fig 93 Components of a clubfoot deformity (Ilauser in JLAMA.)

Interesting to note 15 the presence of anomalies occurnin
simultancously in other parts of the body (Tig 94) The familal
tendeney of congemtal talipes equmovarus has been observed
repeatedly This could ewst for the pressure type as well as for the
anomalous tvpe, masmuch as a utenne alteration could be con
caved of a3 being hicreditary

Symptoms All the structures of the foot are mvolved m the
contracture dCrOHﬂlki The foot 15 usually smaller than normal and
the heel is underdeveloped In extreme cases the foot may be almost
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n a straight line wath the leg so that all the weght

com
ball of the foot or the supmation mas be so m'rcwr:ﬁ: that th?;::::’}r]:
walks on the dorsum of the foot The foot toes in as a result of the

Fig 94 Deformities assocrated sath talipes equinotarus of the feft foot
A, Congenital pes valgoplanus of the nght foot with anomalics of tocs
B Congenital anomalics of Gngers (same patient)  (Hauser in ] AMAY)

adduction of the antenor part and the intemnal rotation of the tibu
and fibula A sccondan genu valgum anses 'lic plantar aponcuross
1s thickened and shortened thus decreasing the length of the foot
mcreasing the height of the arch and gving nise to a cavus deform
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among pl?snmm as to the cact ime to begn treatment. 1t 1s essen
tial that the therapy be camied out through the first year or at least
until the child can walk. Constant obscrvation of 2 child over so
lang a period mas offer difficultics such as great distance and eco-
nomic problems When possible, however treatment should be in
stituted carly and followed through. Delay 1s permussible only when
neeesnity demands 1t

Before starting treatment 1t 15 nceessary to obtam the full co-
operation of the parents The need for carrying out continuous
treatment unti) full correchon 1s obtained and the fact that this 5
not accomplished until the tendency toward recurrence 1s overcome,
must be explamed to them

Treatment can be begun as early as the first day after birth When
the obstetncian calls me in consultation wath regard to a congenital
talipes equinovarus immeduately after birth, 1 mshtute treatment
at once particularly if the dehvery tool place m a hospital that s
accessible. For the treatment of clubfoot in the ncwborn infant and
for the penod until the child walks all other methods have been
supplanted by the cohesive bandage technic, in my practice.

T'his cohesive bandage technie consists first in elcansing the foot
and leg for at least two minutes with 1 4000 aqucous solution of
zepliran chlonde* which has the advantage of cleansing the skin
and reducing the bactenal count to a munmun without imitation,
After the skan 1s dry the foot and Ieg arc pamted with compound
tincture of benzom wath a sterile apphicator When the tincture of
benzomn has ded the cohesive bandage s apphed (T1g 95) The
bandage 15 apphied flat, with no wnnkles and 1s held at ats fall
width while being wrapped.

Anchoning bands are obtamed by enareling the leg just above
the bulge of the gastrocnemius muscle (Tig 95 1) These bands
are neeessany since the cohestve bandage will stick to atself but
not to the skin The second anchonng band 1s applied in the same
manner as the fist overlapping the first by half Tlus 1s done by the
physican wath an assisting narse holding the leg and cutting the
bandage.

To correct the varus deformuty of the heel the cohesite bandage
1s now started from the enaircing anchor bands on the medul side
of the log The phystetan brings the antenior past of the foot mto
abduction pranation and donstflexton thas forcng the beel into
the maximum amount of valgus pasition that can be obtamed Then
the bandage 15 brought along the medal side af the leg anklc and

* \Manufactored ba W inthiop Stearns Inc
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and plantar surfaces of the toes are meluded so that only the very
tips are visible. The entire bandage 15 then molded so that ev
thing 15 smooth and the foot and leg are thus n a soft smoot
well fitted encasement (Fag 95 6)

In order to obtam a support that 1s adequate to hold the foot
aganst the constantly contracting muscles 1t 15 necessary to havea
much stronger bandage. This 1s accomplished by reinforcement with
2mnch waterproof adhiesive tape. The entire techmie as deseribed
for the cohesne bandage 1s now repeated with the adhesive tape,
the foot agam being brought more into valgus position with further
abduction and pronation as the tape 1s applied The entire foot and
leg are encircled with sufficient lavers of the adliesive tape to counter
act the tendency for the foot to resume sts onginal position (Fig,
95 7) These cohesive and adhesive bandages are manually molded
so that there 1s smooth and even pressure throughout the entire
extremity

The interval between changes of bandage 15 vanable, depending
on the age at wlich the correction 1s started and on the seventy of
the deforrity as well as the distance from which the patient 15
brought Usually the ncwborn mfant with clubfoot 1s scen at the
hosprtal a day or so after birth and trcatment 1s started at once.
The techmc for a new born infant 1s the same as previously described,
with the advantage that smce the child can casilbv be seen cach
day at the hosprtal, the bandage 15 reinforeed daily witly more cor
rection m cach treatment This 1s continued for a weck. Correction
15 so rapid at this stage that the bandage becomes 1l fitting and an
entircly now encasement 1s apphied at the end of a week. This 1
again ranforced dailv and a new bandage 15 apphed the day the
mother takes the baby home The cluld 1s then brought to the office
two weeks later when the bandage 1s agam renewed. The treatment
18 followed through at the office at intenals of two to three weeks
because of the rapid change of the foot and the loosemng of the
bandage so that it becomes Jess effectne

Not onls must the deformuts be corrected but any tendency to
recurrence must be prevented lience the correction 1 always 1c
tatncd until the child walks Smec the deformity s corrected rapydly
i the carh stage. it 1s sometimes difficult to make the parents
understand the need far continuous retention of the foot in the aver
corrected posihion oot walking has established muscle balanee tor
this reason it 35 important to cxplamn the plan of treatment to the
parcats at the imeat 15 started At no time s the correction humed
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In older chuldren 1 have found it practical to correct the deformity
by means of manspulation and a cast (Fig 98) It1s frequently best
to do this in two stages under deep ancsthes as desembed under
Mampulatron with the Haglund Footboard page 391

Rctention of the correction until the mherent tendeney toward
recurrence has been overcome (Iag 99) requires exacting care
over a long peniod. The tendency for recurrence 1s varable, Since
the imbalance between the muscles 15 a factor the overcorrection
must be retmined until normal balance has been recstablished Any

1
Fig 97 Rosults of treatment with cohosive bandage 4. Scvere llatera
dubllgoot ;n 2 patient aged 2 months B and C. Appearance of the feet alter
treatment (age 2 years and 4 months) (Iauser in J.AMA

restdue of deformty will tnerease wath rapid growth the foot must
thescfore reman under supervision until the child s through the
adolescent peniod since recurrences are likely dunng these vears

After treatment conststs 1 usc of the foot wath retention of the
avercorrected position Walking can be begun as soon as the foot
1s fully cormected Werght beanng 1s started on the plaster of r‘;lm
cast 1asteung a lieel to the ngid cast s an aid in walking 3 t}cr
removal of the cast the type of Axation used depends wpon the
expected tendency toward recurrence Since this vanes n different
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cases, surgical judgment 15 necessary For the anomalous type the
IIa:;cr bfnloc for nbduction and externa) rotation 18 used {Fag. 96)

Fig. 98 Satnfactory cast for comection of talipes cquinanvaras The east
i well molded at the mallcoll with 2 concanh nuder the transvene arch,
The foot is held in abduction and pronation

The greatest difficulty 1 the correction of talipes equmnovarus,
as well as m retention of the correction 1¢ to overcome the varus

Fig. 99 Sleteh of congerutal clubfoct 1 a bov 13 years of age. A, Before

tor:‘cctm N after manipulatise correctson wath Haglund foothoard and
e

at the heel In simple cases the valgus of the heel and abduction
of the foot mav be held by the corrective shoe alone on which
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the outer sides of the heel and toe are raised The shoc s used
during the dav To retam the posttion while at rest form fitting
splints made of plaster of pans which hold the overcorrection
arcused Lxternal ratation can be retained by means of these splmts
With the feet extemally rotated the hecls are fastened together
b means of a bar

Thus after-treatment 15 discontimued gradually as the foot 15 used
more and more 1n the overcorrected poasition The foot 1s observed
penodically and any tendency toward recurrence 1s counteracted
unmediately  Shght deformibies should be correeted as soon as
recognized since as has been said there 15 a tendeney for the de

Fig. 100 Bilateral neglected congemtal clubfoot in an adult A, Before
com:%wn B after conrection by manipulation wath the 11agland foothoard
and Thomas wrench under anesthesia (JLADAL)

formuty to mercase with the growth of the child Much depends on
the cooperation of the parcats Interference or neglect of treatment
may result i recurrence of the deformihy In some cases the condh
tion will recur 1a spite of even cffort

Recaleitrant and Neglected Talipes Equinovarus, As was seert i
the cxplanation of causative factors there s a type of talipes equine-
varus with defite anomahes wnch offer obstacles to the establish
ment of a normial foot There arc also cases m which recurences
duc to meomplete treatment merease the difficulty m cortection
particularly of such treatment consisted n surgical intenention ot
forceful manspulation e reasons for this are that the contractures
arc more severe scarrng dias been added 1n same cases doplacement
of a joint has been brought about or the equims has been correct
before the correction of the supination and vans In these cases
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as well as in the entirely neglected talipes equinovarus in the adult
the principles of correction are the same as for talipes cquinovarus
w older children but the techmcal difficultics are mcreased. In most
cases the techmic as described 1s adequate to obtam full correction
and good function (Figs 100 and 101)

When the contractures are cxtreme or the mmjury to the articula
tions has been great, surgical mtervention has sometimes been rec
ommended A wedge may be removed the talus may be enucleated,

Fig 101 Unilateral ncglected congenital clubfoot 1n a2 man A, The
deformity antenor aspeet B the deformuty  posterior mspeet C the fool
after correction of the deforrmity by multiple mampulations wath Haglund
footbaard and Thomas wrench  under gencral ancsthesia, antenor aspect;
D comected foot posterior aspeet (JANLAL)

or through an open wound the fasca and all the hgaments may be
separated from ther attachments When the articulations are so
severel myured as to be punful on waght beanng, 1t may be best
to perform arthrodesis of the involved articulations after the foot
has fisst been corrected as much as practical by means of the pro-
cedures described previously

Summary Summanzing we note that the results of treatment
depend on the type of congemital talipes eqminovarus mvolved. In
the presence of an anomah the ostablishment of an absolutcly
nommal foot 15 almost precluded but the corection though difa
cult usually results 1n a foot of good appearance and good function
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the outer sides of the hieel and toc are rased The shoe 15 used
dunng the day To retam the posihon while at rest form fittmg
sphints madc of plaster of pans which hold the ovcroorrection
arcused External rotation can be retaned by means of these sphnts
With the feet externally rotated the heels are fastened together
by mcans of a bar

Tlus after treatment 1s discontinued gradually as the foot 15 used
morc and more 1 the overcorreeted posiion The foot 15 observed
peniodically, and any tendeney toward recurrence 1s counteracted
mmmeduately  Shight deformuties should be corrected as soon as
recognized, since as las been sud there 13 a tendenay for the de-

Fig 100 Bilatcral neglected congemtal clubfoot 1n an adult A, Defore
conclghcm, B after cotrection by manspulation wath the Haglund footboard
and Thomazs wrench under ancsthes. (JLANMAL)

formuty to mcrease with the growth of the cluld Much depends on
the cooperation of the parents Interference or neglect of treatment
may result m recurrence of the deformuty In some cases the condr
tion w1ll recur 1 spite of every cffort

Recalertrant and Neglected Tabpes Equinpvams. As was seen m
the explanation of causative factors there 1s a type of talipes cquino-
varus with defimtc anomalics wlnch offer obstacles to the establish
ment of a nomul foot There arc also cases e winch recurmences
duc to mcomplete treatment mercase the difficulty in correction
particularls tf such treatment consisted m surgical intenention ot
forceful mampulation e reasons for thus arc that the umlmduu‘:
are more severe scamng has been added m some cises dnphmm':d
of a jot has been brought about or the cquinus has been comect
Ixfore the correction of the supmation and vams In thew cases
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as well as 1n the entirely neglected talipes equinovarus in the adult
the principles of correction are the same as for talipes equinovarus
wm older children but the technical difficultics are incrcased In most
cascs the technic as deseribed 15 adequate to obtam full correction
and good function (Figs 100 and 101)

When the contractures arc extreme or the mun to the articula
tions has been great surgical mtervention has sometimes been rec
ommended A wedge may be removed the talus mas be enucleated,

Fig. 101 Unilatem! ncglected congenital clubfoot 1n a man A, The
deformuty anterior aspect, B the deformity  postenior aspect C the foot
after correction of the deformity by multiple manipulations with Haglund
footboard and Thomas wrench under general anesthesia, antenor aspect,
D comected foot, posterior mspect (JLANA )

or through an open wound the fascia and all the hgaments may be
seanated from thar attachments When the articulations are so
severely injured as to be painful on weight beanng 1t may be best
to perform arthrodesis of the mvolved articulations after the foot
las first been corrected as much as practical by means of the pro-
cedures described previoushy

Summan Summanzing we note that the results of treatment
depend on the tpe of congenital talipes equinoyarus molved In
the presence of an 1nomaly the cstabhshment of an absolutch
normal foot 15 almost precluded but the correction though diffi
ault. usualls results m a foot of Zood appearance and good function
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m the plantar part of the foot arc hypertrophied and contracted.
The patient has relativels hittle mnterference n waltking, the chicf
trouble bang a shortening of the foot, which requires a specal
shoe, usually one which has to be made to order Thie tocs gradually
become contracted. Calluses form on the ball of the foot and ma
become very pamnful The dorsa of the contracted toes may mg
aganst the shoc and cause pasnful calluses

Treatment. The condstion 15 frequently not recognized until the
child has been wallang for some time, When first observed, the
deformty 1s usualls so shght that there is apparently no need for
correction but sf st 15 left untreated and 15 then obsened over 2
penod of years, it can be seen to grow progressively warse

In the carly stages the condition should be combated by manipu
lation and stretching The plantar aponcurosss s stretehed by fore
mg the heel backward and banging the anterior part of the foot
mto dorsificion With onc hand holding the heel i valgus, the
other hand brings the antenor part of the foot into supsnation
The techmce for tins mampulation can be taught to the parents,
who can then carny 1t out at home. Turther comrection 15 seeured
through the corrective shoe, The lieel of the shoe s rassed % to %
wich on the outer side, depending on the age of the child and the
amount of valgus present If the pronation deformity ss severc, the
solc of the shoc should be raised on thie inner side. More important
1s the stretclng of the plantar aponcurons and the short plantar
muscles. This 18 accomphshed by a transverse bar on the shoce. This
bar hies immediately belnnd the heads of the metatarsal bones and
may be mised shghtly on the wner side to form an mchined plane
directed laterally If the condition 1s secognized carly and of the
correchions are worn on the shoes for a period of years the deforimty
gradually recedes and further development of serous trouble 13
prevented

I} postadolescence when the defanmty has become more pro-
nounced and has given nisc ta such syinptoms as pamful calluses in
the antenor part of the foot and to apprectablc shortenmg manipy
lative correction under ancsthesta 1s required  Fhis 1s preceded by
subcutancous fasciotomny and tenotomy  Mampulahion consists
forang the foot agunst the Haglund foothoard with a Spansh wind
lass tie techmie beng the same as that m connection with recala
trant and neglected talipes equmosoms  \ Searpa shoc and Lotenz
type of manipulatne osteotorne have also been used 1 urther to cor
rect the contracted great toe and the plantarfiesion of the foat the
extensor hallucrs tendon 1 diaded throngh a donal incision at the
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the condition 15 duc to mfantile parlvsis 1t 1s also considered under
Deformuties of the I'oot Duc to Antenior Poliomyclitis.

Treatment Treatment depends on the sevents of the paralvsis
and also to some extent on the degree of mvolvement of the other
muscles If the posterior group alonc 1s pamlvzed the peroneus
longus and tibuhs postenior may be transplanted to take over the
function of the paralyzed posterior group

Before executing any muscle transplants however 1t 1s necessan
to correct the castent deforiity s 1s accomplished by diasion
of fascia and tendons plus the mantpulative procedures desenbed for
talipes cavus In cases of severe defonmuiby wherein the paralvsis i
more extensive, the deformity 1s first correeted and s followed by
arthrodests of the talocalcancal talonavicular and calcancocuboid
articulabions. Surgen in this mstance consists in a two-stage operz
tion first correction of the deformmty and, second the fusion opera
tron A singlestage operation 1s sometimes preferred ‘Thus consists
1n remonal of a wedge m the dorsum of the foot 1 the region of the
navicular bone, which results m nnprovement i appearance and
function but leaves a definitely shortened foot The same holds true
for astragalectoms as a method of treatment

TALIPLS ADDUCTUS

Talipes adductus 15 a deformuty of the foot in which the fore
part remamns tn the adducted posttion (Irg 102) 1t 15 a retention
of the fctal posttion of the foot. The adduction of the forepart 1s
retained and 1s somchimes assocuated wath an mternal rotation of
the tibia  Talipes 1dductus causes marked intoang,

Symptoms. The symptoms arc the so-called “pigeon toed gt
and a tendency for the child to stumble over tts own fect Hf the
conditzon has cxsted for several vears these 13 wswalh sotabon of
the tibia All the tocs and all the metatarsal bones arc s theadducted
position The condition 15 usualls bilateral onc foot bemng worse
than the other

Treatment Treatment consists in propylaxis wlich requires
catly recogmition of the deformity It must be distinguished from
the normal mnversion of the foot that occurs i very voung cluldren
If there 1s a defimte talipes adductus at two vears of age attempts
must be made to correct the position of the foot If there 15 an
extreme position of adduction 1 carh childhood this st be
considered as talipes adductus unless there 18 a apd spontincots

correction of the position
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nservative measures will usually suffice to correct the deformmty
Hgol]auscr brace permts walling and heeps the foot m abduction
It may also be worn at night, or splnts may be used.

When the conditton docs not respond to ordinary conservative
treatment and persists after five years of age, mampulation under
anesthesta, using the trangular block (Iig 184), will be required.
IMie foot 15 foreed into extreme abduction After overcorrechion has
heen obtamed a cast 1s applied lic position retaned by the cast

Fig 102, Congemtal talipes adductus

has shghtly less correction than was obtamed by means of the
manipulation

The child 15 not allowed to walk i the cast until full comection
has been obtained af 1t 15 not accomphshed wath the first manipula
tion 1t 1 possible to tale ncreased comrection, usually without
ancsthesm and apply a new cast. The child walks with the cast in
the overcorrected position for at least three, preferably s, weeks.
If there 1s any tendency toward recurrence, the cast treatment 15
followed by a shoc so constructed that the antenor part of the foot

tums out into abduction This 1s wom until there 1s no further tend
eney toward recurrence
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MITTATARSUS VARUS

This term 13 imuted to the congemtal defornuty m which there
15 an nward bowang of the metatarsal bones (Fig 103) s forms
a truc varus of the metatarals The deformity 1s the same appear
ance as the talipes adductus and 1s frcqucnd\ included under that
term The four medul metatarsal bones are mvolved the head of
the first being displaced away from the head of the second In all
probability the condition results from a retention of the fetal post

e

;éﬁﬁ
L

e
J

Fig 103 Rocutgenogram of conprmial metatarsus st

tion of the antenar part of the foot Since the bowing of the meta
tassal bones, or the true varus 15 usually seen in older children
1t 15 possible that thus 1s an adaptation of the bone to a congental
talipes adductus deformuty (
Symptoms. The most abvious deformuty 15 the d:sphccmuxl}n
the head of the first metatarsal bone away from the sccond  Fhe
roentgenogram shows the actual bowing wn the sense of a vann
of the metatarsal bones The éunerform bones are ahn mvolied
and the finst cunaaform ss usually underdevelaped and malformed
There 15 a sharp angulation at the juncture between the first mnlt‘
tform and first metatarsal boney Phe deforrmby wsually shonsatse
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1sapphed If the condition 15 diagnosed at the time the child begans
to walk, whuch s usually the case, adequate correction can be ob-
taned by means of the corrective shoe. The mner side of the heel
of the childs shoe 15 raised 4~ to % mch The comma-shaped
transverse bar 1s applied to the shoe, postenor to the licads of the
four medial metatarsal bones and the outer side of the bar 1s rawsed
Y to ¥ inch In cases of longer standing the talipes supimatus has
been overshadowed by the pes valgoplanus deformuty, and corree-
tion of the talipes supmatus will be the same as described for the
contracture and supinated posttion of pes valgoplanus
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warmth there 1s a rush of artenal blood mto the capillines and
the foot becomes vers painful. With this inereased peniphieral con
gestion there 1s exudation into the surrounding tissue. This mav be of
such a degree that the pressure will result i the formation of blebs
and ultimately 10 ulceration As the swelling subsides an inflam
maton reachion takes place along with an nRltation followed
by an merease n fibrous tissue The shin stsclf as well as the sub-
cutancous tissues 15 mvolved in tlns inflammatory reaction

Symptoms, The symptoms of chilblam arc the feeling of extreme
coldness followed by numbness and tingling, and then, perhaps a
short penod durtng wiich sensation 15 lost. With the retum to
warmth the arca assumes 2 cyanotic color and gradually there s a
sensahion of tinghing and the pmn mas be extreme, Swelling mereases
m proportion to the extent of the onginal exposure. There 1s some
ttching of the skin over the area The danger of vesiculahon and
ulceration 15 that these may become mnfected  Ie arca remains
sensitive to changes in emironmental tempertures both heat and
cold

Treatment The trcatinent consists first in prophylaus i
means the weanng of warm clothes and the avoidance of over
exposure to extreme cold Specml care should be taken duning the
cold damp weather of the autumn months Circulation can be im
proved by the use of the Paven boot or some other form of mter
muttent venous occlusion and by massage of the foot and leg
Prolonged use of water on the extremty should be avorded In
addition treatment should be directed agamst the constitutional
deficteney; halver ofl viosterol and calerum are indicated A hagh
calonic and high vitamun diet 1s frequenthy reconmended 1 ndocrine
deficiency mias be corrected. The aurculation will unprove with the
improvement 1n muscle tone, and graduated cxercises arc therefore
prescribed

When the clnlblamn has developed 1t 1s well to put the patient
to bed with the feet clevated and apph heat gradualls At first the
feet arc left uncavered at room temperiture while the st of the
body 15 kept warm  The unmediate appheation of heat mint be
moderate, since too much causes iatense pain The temperature may
be gradually rased to bods temperature Local heat can e apphied
by the infrared lamp  diathermy 15 dangerous since cveessne heat
should be avorded

1€ Dlebs form at 15 well to protect than from mpture 1f the
skan 1s actually broken or if there i danger of breaking it ot should
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Dbe cleansed thoroughly and covered with a sterile dressing. Any
fection should be treated with the appropnate sulfa drug or
antibiotic

['o rehieve the mtense pan caused by the rapid mflow of the
artenal blood the hmb can he elevated or exposed to cold ranging
from 60” to 40° 1 Compression mas then be apphied over the
smolved area to prevent the rapid return of the blood e Unna
paste boot can be used m the same manner as a compression band
age- a compression bandage would consist of shect wadding snugls
enclosed with a gauze bandage. Roentgen ravs have been recom
mended as a means of gving rehef and aceelerting the subsidence
of the symptoms I the wound 13 open silver mitrate may be used
n connection with Talsam of Peru Tor extreme pam the local use
of cthvl chlonde s been recommended

When the condition has easted for a long hime, some have gone
50 far as to suggest bilateral lumbar sympathectomy  especlly of
pamful patches of erythrocyanosis arc also present

TRENCU FOOT

‘Irench foot 1s a circulatory disturbance caused by prolonged ex
posure to wet and cold with infrequent change of foot covening
It was prevalent duning the World \Wars among soldiers who were
m the trenclies m winter Lack of rest and continuous standing
arc also factors increasimg this arculatory disturbance

Symptoms. The first symptom of trench foot may be paresthicsa,
later there 15 g severe burmng pan The foot becomes swollen
and the shin may either be blanched or show an ervthema Cranotic
arcas appear on the toes There 1s hyperesthesia in the erythematous
swollen foot In the late stages penpheral neuntis and all its symp-
toms may be present In most extreme cases the toes are nvolved
with wleeration or gangrene,

Treatment Treatment consists m rest in bed with clevation of
the foot Lead and opium Jotion muy be used n the treatment of
the ervthematous tvpe Aspinn and codeine are used to contro pam
As the arculation 15 gradually reestablished mild heat and gentle
massage mav be apphied In other respects treatment 1s simlar to

that for chilblam
I\INMERSION FOOT

lmmersion foot 1s a arculaton disturbance similar to trench
foot 1t was fint desenbed v World War 1 ocoumng, In men
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sarmth there 18 a rush of artenal bleod nto the capillantes, and
the foot becomes vers panful. With this increased penplieral con
gestion there1s exudation mto the surrounding tissue. This may be of
such a degree that the pressure will result 1n thic formation of hlebs
and vltimatch sn ulecerabion As the swelling subsides an mflam
matory reaction takes place tlong wath an infiltration followed
by an increase mn fibrous hissue The skin atsclf as well as the sub-
cutancous tissucs 18 involved in this inflammatory reaction

Symptoms. The symptoms of chilblam are the fecling of cxtreme
coldness followed by numbness and tingling and then perlups a
short penod dunng which sensation 1s lost. With the retum to
warmth the arca assumes a cyanotic color and gradually there 153
scnsation of tingling and the pamn may be extreme. Swelling inereases
i proportion to the extent of the onginal exposure There 1y some
wtchmg of the skin over the arca The danger of vesiculstion and
ulecration 15 that these may become infected The area remains
sensittve to changes in environmental temperatures both heat and
cold

Treatment The treatment consists first i prophwlaus This
means the weanng of warm clothes and the avodance of over

re to cxtreme cold Spectal eare should be taken dunng the

cold damp weather of the autumn months Crrculation can be im
proved by the use of the Pavex boot or some other form of ster
mittent venous occlusion and by massage of the foot and leg
Prolonged use of water on the cxtrenuty should be avoded in
addition treatment should be directed agawst the constitutional
deficiency; habiver o1l viosterol and calaium are indicated A Jugh
calone and lugh vitanun dict 1s frequently reconinentded | ndocnine
deficiency may be corrected The arreulation will improse wath the
improvement 1n muscle tone, and graduated exererses arc therefore
presenbed

When the chulblan has developed 1t 1s well to put the patient
to bed wath the feet clevated and apply hieat gradually At first the
fect re left uncovered at room temperature while the rest of the
bods 15 kept warm The wamedate apphicition of heat must be
modcrate smcee too niuch canses intense pan The temperatuie may
be gradually raised to bods temperture Locat heat can e apphed
by the nfra red lamp duathermy ts dangerous since exeesne heat
should be avorded

If blebs form 1t 15 well to protect then from supture 1f the
skan 1s actaalls broken or of there 1s danger of breaking it at should
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be cleansed thoroughly and covered with a stenle dressing Am
wmfcetion should be treated wath the appropriate sulfa drug or
antisotic

fo rchese the mteuse pnn caused In the rapid mflown of the
arterial blood the b can be clevated or exposed to cold mnging
from 60 to 40 { Compression may then be applied over the
nnalved arca to prevent the rapid return of the blood e Unna
paste boot i be used n the same manner as a compression band
age; & comprewion bandage would consist of shect wadding snugh
cnclosed with o gaure bandsge. Roentgen rass have been recom
mended as 1 means of guing rchief and acceleriting the subsidence
of the symptoms 1f the wound 15 apen silver mtrate may be used
i1 connection with balsam of Peru 1 ar extreme pain, the local use
of cthsl ehlonde has been recommended

When the condition has cxsted for a long time, somce have gone
s far as to suggest bilateral Jumbar sympathectomy, especally f
pamful patches of ervthrocyanosss arc also present

FRENCIT FOOT

Irench foot 15 a arculaton disturbance caused by prolonged ex
pasure to wet and cold wath wfrequent change of foot covening,
1t was prevalent dunng the World Wars among soldiers who were
m the trenches in wimter Lack of rest and continuous standmg
arc also factors snereasing this arculatory disturbance.

Symptoms. The first ssaptom of trench foot may be paresthesia,
later there 15 a severe burming pain The foot becomes swollen
and the slan may atlier be blanched or show an erytliema Cyanotic
arcas appear on the toes There 1s hivperesthena m the ervthematous
swollen foot fu the late stiges penpheral neuntis and all s symp-
tasns inay be present 1n most extreme cases the toes are mm)l\'cd
with ulceration or gangrene

Treatment. Treatment consists 1 rest 1 bed with clevation of
the foot Lead nd opum latton may be used 1a the treatment of
the enthematous tvpe Aspinn and codane are used to control pam

s the arcutation 15 gradualls reestablished amld lieat and gentle
massage mav be applied In other respects treatment 1s similar to

that for chulblain
IMMERSION FOOT

tnmeraon foot 8 a arculaton disturbsnce similar to trench
foot It was fint desenibed i World War 11 occumng i men
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who were iarooned at sca in Iife mfts after shipwreck. [his pro-
longed mmersion of the extremities in cold or wann water produced

svinptoms similir to those i trench foot

; Treatment The treatment 15 the same as that deseribed for trench
oot

L RYTITROCYANOSIS OF THE 1¥G

F nthrocvanosis may be regarded as a form of chilblun 1t s char
actenzed by a ovanohic discoloration of the skin of the lower part
of the leg. Ihe condition 1s wsually bulateral and affects voune
wontent It 1s also scen however on pohomvelitic extrenuties It i
caused by exposure to cold probabls 1s 1 result of weanng short
skirts and thin stochings

Svmptoms ['he leg ts usually enlarged s the result of an edemat
ous mhltration n the subcutancous tissue. The skin 15 cvanotic
and shiy and mav be infiltrated wath small nodules. [There 1s an
mflammaton reaction around the hair follicles The shin tempera
turc 15 deercased and sensitivity ncreased 1 nchion b may come
pam  Ihe condition 15 duc to dilatation of the small vessels and
an mflammaton reaction of the shin and subcutancous tissue The
pamn dunng cold weather may be mtense 1t 1s incrcased on de
pendeney of the foot and with walkang

Treatment Relief 1s obtained by clevation of the hmb and by
the application of local and general heat Hot packs followed by
general massage rehicve the symptoms and nnprove the arenlation
Protection agawnst cold prevents recurrence  1he appheation of the
Unna paste boot gives relief and pennits the patient to be about
Dbut has the disadvantage of being unsightly wlich may be a source
of objection to voung women Sympatheetomy should be resened
for the severe ulecrating forms of the condition

THROMBO-ANGIITIS OBLITEFRANS
(Bucrger s Discase)

Ihirombo-angntis obhiterans 1s an mflammators dise e imolvns
the peripheral arteries and veins w hich gives nse to svmptoms of pin
and gangrene Intermittent clandieation 1 a characterstic svmptom
and 1s avsocrited wath vasomotor spasm

1 twology  [hie ctiology 1s unknown Predomunant in the male sev
1t oceurs m certan Enlies but o not hereditan It s certamn that
it 1 an mflaminaten process—prohably mfections and perhaps the
result of hactena or toxenna  The frequenay with which o affects
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agarctte smohers and the fact that improvement is obsened wath
cessation of smokng make this scem 2 contributing factor 1t 38
possible that the nicotme may have a temporary cffect on the mlur‘cd
vesscls caumng 2 vasaspasm and thus inereasing the svnptoms Nok
all the changes scen i Buerger s discase are permanent. The vase-
constrctive factor 1s a physiologie change and hence temporarny
rather than a part of the orgamic pathiology Imury to the vessels duc
to exposurc as well as stram has likewise been conndered a causabive
factor

In thus condition there 15 a chromie, relapsing pateln mfamma
tion of the vans Changes occur n the ntima of the vessels and
consist 1 an mercase m hissue which gradualls closes off the vessel
lumen This alteratsion m the Jumen and the change m the flon
of blood gves nse to thrombr which further occlude the vessels
Miese thrombr become organgzed and mav become canahized  The
wuddle and outer wails arc also mvolved in the mBammation
There »n pernvascular inflammatron and the surrounding connce
tive tissue 18 thickened. The inflamimators process mvolves not onls
the artenes but also the vans The nerves sre sometumes also n
volved 1 the process of inflammation, and tins results m neuntis
with degencemtive changes

Svmptoms. The ssmptoms are primarily due to vascular changes
and tlic resultmg msufficent blood supply to the tissues Cireula
tor, falance 1 wewally mamtamed beeanse of the slow progression
of the obhtertive process.

Intcrnuttent claudication 1s a pnman ssmptom It consists 10
an aching, crimphke distress m the calf and 15 brought on by exer
cne and reheved n rest IF wallang 15 continued without rest the
pan beeomed tense Thiere 15 also an alteration m the color of the
skan of the foat W gth the foot clevated there ss pallor wath the foot
dependent there ss cvanosts The temperature of the mvohed ox
tremity 1 lowered and the volume of the pulse 1s decreased Some
fimes the pubic 18 not palpable in the tiburhis antenor and some
tines uot w the tibahs postenar There 15 frequenth a change w
the nath the become thickened and discolored.

When the condition 1 of long standing the airculation becontes
wore anpared cvanoss mereascs, and ultimatel there 1 gangrene
of the toes (Ligs 14 and 105) In advanced cases there s pam
even on standing or at rest m bed so mtense that at s diffienlt to
control with opuates e vews 1nd artenes mav be fclt as hard,
thikened cords The skm over the vessels s red and the area m
sohed s tender When the occlusion s slowds progressive adn type
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Fig 104 Thrombo-angutis obliterans showing cvanosis of the tocs

Twg 105 Fig 1

Figz 10> Dn gangrene of the tocs n thromboangutis obhterans due
to arterrnclermes i a duibetic
Tig 106 \ancoee uleer



Clrculalon DLvIurbanL‘cs 193

of Ngrene oceurs gpg the Mascula, tissye j¢ eradual, dcstroﬂ‘d

lmgt::;g to SPOntancyy, amputation Wien sudden artenal ploep is

duc to thrombosu the Oxtremty becomes Pamnful gpgq the noyst
pe n )

There I vargy, tests for the diagnag and Stimatyg, of the
aenty of the Mvolyemen, A Smple one S to cleyyy, the Iy,

and obser. the paljor The 18 then alloned ¢, drop anqg there
S a graq, ng With py, til the Imp Cviinop
n C 1t tales g 1 1Shinent of Culation
after the | b hae bee cmp bevong ¢ tof ¢
Normal 1y, t ture of the Iy a shin
thermg, cter Roeny ms shoy relatiely hte] crotic
cl
plivige, Tcatmen, Propjy, SIsts 1
MNoiding 4 3 as yel , rolon, dmg and yqjy, g par
hc'ularl} undy Conditiong huch 1, ! ure ¢, Pness ang
oold vy are g pply “amnth anq [{ Port the
v ossels gy Sthiction | Must be o, olled du
ated 5o that e wathin the himygg of yqg lar ability |, order
to some fyney, hang mus be 1nt, Dt ufficienyy,
to aJ, 2blishm f normy) bloog ply cet are
wash, ! Right oy nd wyy, and ¢, od wath 4 soft
clot}, then with 7o cent g) ol 5 T wWinel,
Petrolatyp, applied 00len e bey
The pye of lectn pad gt , 1ght 1 BCTous anq O strop
Medieyy, sh lied the 4 of t} foot IrcqucntI\
he ndition IS comp), ted b VCotie 1, N el ha
deney 4, 1 1€ Creulyg distyr 1€ reog,g must
be tregy, with tation (Sec T, tmen D,
matorm
Locyy ey ! heat of 3 mjg Bpe g frvalye and
he Pplicg the g, f moys cks apng the of the Infrg
ed Janyp, he Pplicag, of } v be fo, Otved by ght Sage
n T my ftbc [n\cd: Pplving heat o, hesy, '
[T s ot tregyyy, bt tmn th
unt} g dity "Mproyeq that ¢, t 1t ey 2B
Ot gy s
1o P Contrag batlys , ind stst
mg of 4 Is of ¢ tarnmg cold Vater ang (’h:o:th
“arm ¢, 1 [N} mbmt'rgcd for 4y t Nutes
ltery gy ! h g h e of Submery, cach pen, ing
on hony g, thakes 1 t to adpysy iself ¢ he b Id



194 Diseases of the 1 oot

water If the vasomotor distusbance 15 so great that the response
to the change m temperature 1s not satisfacton these baths are con
tramndicated Intemttent positive and negative pressure is of benefit
toncrease the airculation and 1sapplied by means of the paves boot.
The 1ddition of 1 moderate amount of hcat mcreases the cffectne
ncss of the macline This heat mav be apphied directhy m the ms
chine or directhy to the body while the machine 15 1n use Ihe
thvthimie emptiing and filling of the vessels mcrcases the collateral
crculation In a smmlar wav the opening and closing of the vessels
by the 1pphication of a blood pressure constnctor tends to allow the
vessels to emphy and fill an exeraise wnch mproves the blood supph
to the hmb Elevation and lowering of the hmb by means of an over
head pulley 1s Mhewsse 1 bencficaal excrerse

In the carls stiges reestablishment of normal gat by means of
the corrective shoe has proved of value as a prophnlactie measure
In casces tn which therapeutic measures have reestablished the foot
so that walking can be resumed  the carrective shoe and normal
gt will tend to hiclp prevent recurrences

General Tregtient General treatment includes the forang of
flmds ten to twelve glasses of water daly being nrged One hundred
and fifty grams of sodwim chlonde a dav mas be givent 1 ket
coated capsules e use of 150 to 300 cc. of sodmm chlonde solu
tion injected sntravenousls has been recommended  These measures
liclp to merease the blood volume and possibl decrease the blood
visconity winch Tas been Ingh n sonie cases

I ocal nfections should be treated  Fobacco is probibited par
ticularh cigarctte smoling W hen there 15 a tendeney toward gan
grene test 1 bed 15 essential T presence of uleeration freguenth
causes extreine pan Such pam has 1 general effect on the palient
mterfering wath cating and sleepmg and increasing the danger of
sccondan infection Control of pan 1s thercfore ymportant 10 m
creasmg general resistance

Good results have been reported wath Tumbar sanpatlicctoms
s s usually preceded by a paravertebral svinpathetic block with
procunc s a therpeutic test If this 1s effective the Tumbar
sumpathectoms 1s done In perfornung a lumbar sympathectonms the
preganghome fibers to the part mvolved are divided shide at the
same tme the postganghome autonomic mnenvation s preencd
Iis gives vasodilatation wathout the accompanying undeurable
effects following 1 postganglionie sympathectomy The first humlur
ganghon » retamed  The \\1llpdfilcflc gangha L2 and 1 3 make
up the autonomic supph to the foot In war of the satic nene
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mas oceur at mght and mterfere with sieep Tingling sensations angd
sensations of cold are frequenth expenienced The feet tend to be
come congested when dependent and blanched when elevated Re
current phlebits occurs  The pulse 15 diminished and often Jost
I'he artenes are palpable, and vascular chunges arc seen i the roent
genogram Owmng to the obstruction by the vascular discase or to
the emboli gangrene may occur

Treatment. Treatment consists pnmarilv 1 prophslavus T vees
sive use of the fect as in prolonged walling nd cxposure to ex

Iig 107 Calafication of the dmmtal arteries

tremels cold and damp weather should be avoided 1 requent hathmg
and the use of cald crem to prevent drmg of the sk are advised
Simall 1brasions are washed wath 1 nilsept or zephirn chlonde
1 1000 or ans of the accepted detergents or wath soup and water
and protected wath astenle bandage Al mfections should be treated
as a senous complicition

If necossan monst packs and rest in bed arc wsed untsl all sign
of mfection have disappeared  The use of altemating suction and
compresston with the Harns macline o of some value 1eat Jl‘l.i])
massage to the hmb are bencfical Postural averenes bhe repeat
clevation of the foot durmg the din are beneficul not onh to pte
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vent the occurrence of intermittent clavdication but also to deerease
the stram placed on the impaired vessels. Exercises wathin the hrmt
of thie vascular capacity arc bencfical this means exeroses fo the
pont before claudication occurs.

Sympathectomy aud fareign pratein injections are not mdicated

Thgh cholesterol increases the ipoid deposit under the intima and
thus Jeads to calafication In case the blood cholesterol 15 lugh a
lowfat dict 1s adwisable. Jodvdes may also Jower the blood cholesterol

When the artenosclerosis 1s complicated by vancose vans, treat
ment of the latter 15 sa1d to show svmptomatic improvement m the
arteniosclerosss Oceasionalls wath pamful gangrene of the toes the
penpheral nerve may be exposed and jected or divided.

DIABETIC ARTERIOSCLEROSIS AND GANGRENE

Penipheral artenosclerosts vohving the foot occurs n relatively
young people 1n cascs of dubctes The blood supply to the penpheral
tissue 15 decreased as a result of the obstruchion of the vessels. In
some cases complete block occurs as a result of thrombosis. These
artenosclerobic changes are not always in direct proportion to the
seventy of the dibetes The devitahzed hissue 15 more susceptible
to infection, and its heabing power s decreased

Complete block of the artenal supply mas cause gangrene This
gangrene, 1 ats carly stages, may be of the dry typer st usually
becomes infected however, and 1s of the masst type.

The wipaired vascular supply makes the tissue more susceptible
to 1mjun and mfection A burn or frosthste, a shght nfection around
the nail or an infechon from tnmiming a com may Jead to a slow
hieahag uleer or to gangrene. Detmatamyeosss of the tocs often
makes a point of cntny for secondary mfection wlich may ultimately
Icad to gangrene.

Treatment. Prophylache treatment consists m control of the
dubetes. Since the use of msulin the oceurrence of gangrene has
decreased. 1 urther propinlaxis consists m avoiding trauma and m
preventng mfection  Ihe fect are washed thoroughly wath seap
md water daily and dacd well, care bemng taken ta provent an abra
sion of the sbin m drang The stan 1s kept soft by rubbing the feet
with nuneral ol The nails are cut with care and strmght across,
aoiding usng pomted sasors near the shin Cla ists arc
warned to be eareful in timming eafluses Friction rub from the
< mnst be prevented

[ fectnie pads hot water bottles or am
contrandrcated orm of ntense heat 1
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may occur at might nd mterfere wath sleep Tinghng sensations and
sensations of cold are frequently expenienced The fect tend to be-
come congested when dependent and blanched when clevated Re-
curtent phlebitis occurs The pulse 15 dimimished and often lost.
The artenes are palpable and vascular changes are seen in the roent
genogram  Owing to the obstruction by the vascular disease, or to
the emboli gangrene mas occur

Treatment. Treatment consists pnmanly i prophvlavs Exces
sive nse of the feet, as m prolonged wallang and exposure to o

Fig. 107 Calaficabion of the digital arteries.

tremels cold and damp w cather should be avorded. Frequent bathing
and the use of cold cream to prevent drving of the skin are advised
Small abrasons 1rc washed with Fmulsept or zepluran chlonde,
1 1000 or any of the accepted detergents or with soap and water
and protccted with a sterile bandage All infections should be treated
as a scnous comphication

If ncoessan monst packs and rest in bed are used until all signs
of mfcction have disappeared  Thie use of alternating suction and
compression with the Hams machme 13 of some value 1lcat and
mavage to the hmb arc benefical Postural exeraises like repeated
clevation of the foot during the dav are benefical not onls to pre
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vent Hic occurrence of mtermuttent claudication, but also to decrease
the stramn placed on the impaired vesscls Exererses wathin the hmit
of the vasculac capaat are beneficial, this means excreses to the
pont before chwdication occurs

Sympatlicctomy and foregn protan mjcctions are not mdicated

1igh cholesterol increases the Iipord depostt under Hie mtsma and
thus leads to calafication In case the blood cholesterol 13 ugh 4
low fat dict s advisable. lodides mav also lower the blood cholesterol.

When the artenoscleross 1s comphicated by vancose vans, treat
ment of the latter 1s smid to show svmptomatic improvement 1n the
artenioscletosts Occasionally, with pamful gangrenc of the tocs the
penpheral nerve may be exposed and mjected or dwided

DIABETIC ARTERIOSCLEROSIS AND GANGRENE

Peniplicral artenoselerosis mvolving the foot occurs i relatively
young people in cases of dibetes The blood supply to the penpheral
bssue 1s deereased as o result of the obstruction of the vesscls. In
some cases complete block occurs as a result of thrombons These
artenosclerotic changes are not always in direct proportion to the
seventy of the dabetes The detalized bissue 18 more susceptible
to infection and ats healing power 1s decreased

Complete block, of the arterial supply mav cause gangrene. This
gangrene, m ity carly stages, may be of the dry type; at usually
becomes infected, bowever and 1s of the moust type

The smpaired vascular supply makes the tissue more susecphible
tompry and mfection A bum or frostbite, a shght mfechon around
the nad or an mfection from tnmming a com may lead to a slow
hieshng uleer or to gangrene. Dermatomveosis of the toes often
makes a pownt of entey for secondan infection wlich may ultimately
lead to gangrene

Treatment Prophylactic treatment consists 1 control of the
dribetes Since the use of msuhn the occurrence of gangrene has
decreased. T urther prophnlaxis consists in avording trauma and n
preventing nfection The feet are washed thoroughly with scap
wd water dails and dred well care beng taken to prevent an abra
swon of the shin m drying The skin s kept soft by rubbimg the fect
with nuncral ail. The nasks are cut with care and stmgﬁt acrass,
amdmg uang pomted scsors ner the skin Chiropodists ane
wimed to be carcful i tnmming calluses. Friction rub from the
sher mnst be prevented.

Fleetne pads, hot water botties or amy form of ntense hreat 1
contramsdicated
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The same measures to improve the arculabion 1 artenosclerons
affecting the foot are used here. Smee infection may be present,
dramnage of the fected area may be necessary Mot heat wath a
baker and one or two lamps 13 of value. This heat should be shghtly
above bods temperature.

It 15 sometymes necessary to amputate on account of the Joel
gAngrene; n most cascs, however 1t 13 best to wat until spontancous
amputation takes place, guarding the arca agamst mfcchon, When
the infection spreads, amputahion may be necessary as o bfesavimg
measure. Amputation 15 usually high and without the use of tour
mquet It may be done under spinal anesthesa

ENDARTERITIS DUE TO SYPHILIS

The penpheral artenes of the legs and feet undergo changes as
a result of syphils. There 15 round cell infiltmtion of the medn
the elastic hissue being replaced by fibrous tissue. There 11 akso an
overgrowth of the inbma Tlus prolferating endartentss s stsocxated
with thrombosis Penartentis 1s also present, and may be pnmary

Obhteration of vessels due to syphiliic endartentis will mamfest
itsclf when advanced n gangrene or perforating ulcer A postve
dmgnoss s made from the blood test or othier cinseal svmptoms

Treatment, Trcatment 15 essentmlhy the treatment for syphils
Local treatment would be the same as for symptoms of vascular
deficiency due to an obstraction This would inclode the avordance
of stram pratection agamst cxtreme cold ind partscotarh protec
tton sgamst secondany mfection

ACUTE ARTERITIS

An acute inflammation of the penpheml vessels m the foot occurs
i acute mfechons such as theumatic and tvphoid fevers The s
over the artery 15 red and swollen There 18 severe pun and the
vessel s tender to pressure The pulse mas be lost and the hmb
below the obstruction becomes pale and cold If the obstruction 1s
extremely rapid, gangrene mas follow  otherwase the collatenl ar
culation becomes establislied to supph the hmb adeguately

Treatment [reatment 1s directed agamst the pomary condition
Monst heat not too mteme relicves the pam and amchiorates the
nflammation

PLRIARTERITIS NODOSA

The small and medm sized artenes of the foot may be mvolved
a3 part of a generahzed Jewt mowm as “perartentis nodosa 7 The
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Nevertheless the opertion s wdicated wlhien the symptoms are
severe and persistent and have a tendeney to become progressivehy
worsc.

ERYTHROMELALGIA

This 15 an wncomunon condihon choractenized by heat redness
and pan 10 the extromties. The cause 15 unknown It 15 often asso-
oated with polyevthemm vem 1t 1s diagnosed by a charactenstic
burming distress when the temperature of the skin 1 elevated to a
entical lesel

VARICOSITIES
A vancostty ot vancose vein 1s a dilated vemn wihuch has become

clongated and follows a tartuous course. It occurs anywhere w the
bods and aften myolves the Jog and foot (g 108)

Fig. 108 Vancoutics

Etwlogy Vancosities are common 1 adulls
occuming most
trequenth between the ages of forty and sists vears Hcredlf\ ts an
unportant factor Ihes mav develop as the result of an occupation
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that requires prolonged standmg Pressure m the vemns causes dis-
tention of the walls because of weakness 1 the vascular structure
or impared tonc of the surrounding muscles An important factor
m bnnging about vancositics 1s the loss of contracture in muscles
of the leg such as occurs 1n the flatfooted gait m which the bod
weight 18 shifted from onc foot to the other without using the foot
as a propulsne agent. Loss of action of the leg muscles results 1n a
loss of contracting power agamst the vens Vancosities are there
forc frequently associated with impawed muscle tone of the leg
and are seen with pes valgoplanus

The veins become dilated dunng pregnancy partly as 2 result of
mechanical block from the enlarged utcrus and partly because of
venous hyperemua in the pelvis A disturbanee m the innenation
of the vesscls may also be a causative factor As the vein s distended
the valves which prevent the retumn flow of the blood are decom
pensated and there s a return flow m the vem which becomes
further distended. The decompensation may be duc to weakness
rupture or destruction of the valves Decp respirators movements
accelerate the venous retumn and deercase the danger of thrombosts,
s0 docs the Trendelenburg posthion after operation A tight arcular
garter may be a factor in obstruching the superfical veins

Symptoms. The symptoms arc a fecling of heaviness 1n the leg
as well as pain after prolonged standmg Large, convoluted vemns
are apparent under the skin when the patient stands The tinchened
bluish enlarged coils of the saphenous vein can be scen through
the skin The penpheral veins are cnlarged and can be palpated
casily A plexus of small veins may be seen around the ankle over
the dorsum of the foot as well as up m the popliteal space and over
the leg. Therc 15 an edema m the regon of the ankle, The skin
gradually becomes thichened and hardened. In cases of mflamed
vems of long standing the skan becomes red or assumes 3 peenliac
browmsh color The disesloration may be the result of rcpeated
wflammatory reactions m wlich the small vessels of the skin break
and cxudates of blood enter the skin For treatment sce Vancose

Ulcers

VARICOSE ULCFRS
Litiology and Symptoms. If a thrombus occurs 1 a vancose vem
there 1s a tendency if the patient s up and about, for it to beeome
localized 10 a penpherol ven and this may account for the sudden
development of a vancose ulcer In the presence of vancote vens
the blood tn the imb docs not enter the heart and ling and become
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vems The increase in mtra abdominal pressure tends to empty the
vews m the abdomen With expiation there 15 a negative intra
abdomunal pressure and the vens of the lower extremity dram
into the ihac vems and vena cava

Compression of Vascular Walls Compression of the vascular
walls by means of an clastic stocking tends to merease the cfiaency
of the valves It s difficult to adapt an lastic stocking to the tlngh
‘The rubber stocking 1s efficient when new but has the disadvantage
that 1t dees not retamn 1ts elashicaty long: 1 addition 1t 15 not porous
Woven stockings are useful mn the milder cases They have the
advantage over rubber ones in that they are porous and allow free
perspiration Elashie bandages may also be used. The Martin bandage
causes too much discomfort, when used for even short penods of
time 1t should be perforated Ordinary woven bandages, such as
Ace or Tctra are more satisfactory The disadvantage of these 1s
that they have a tendency to loasen as the muscles are used 1n walk
ing and they then begin to ship In order to have the bandage on
satisfactorily 1t must be reapplied at Jeast twice a day To apply the
bandage, 1t 18 started over the forepart of the foot, run over the
muddle, then over the anlle, and up over the leg

Strapping When vancosities and vancose uleers occur with foot
stramn and pes valgoplanus, adhesive strappmg may be used to ad
vantage. A Gibney bandage, which nuns well up over the leg and
covers at least the lower two-thirds 15 applied wath the heel held
m varus posthon (Fig 177)

In addition to the elastic support for the vems of the leg, a moist
manne sponge or a rubber sponge may be apphed over the vemn
m the thigh and fastened with a bandage or adhesne tape. This
sponge acts as an arbfical valve. In a similar way, a sponge may be
apphed directly over the devitalized skin or the vancose ulcer in
the 1

Urf%a Paste Boot. In the treatment of vancose vens and also
vaneose uleers, thrombophlebitis of the vemn and edema secondary
to the \-.mcrxs:t¥1 the most important therapeutic measure 1 mjy
expenience, 1s the Unna pastc boot along with correct gait The
skin and uleer must be prepared before the Unna paste boot can
be applied. If the infection 15 extreme and f there 13 generahzed
wnfiltration with obvieus pus the whole area 1s washed wath Lmul
scpt and zephiman chlonde, 1 1000 The foot 1s clevated daily and
warm morst bone dressings and controlled hicat are indicated prefer
ably with hospitalization After the infection has subsided the ulcer
may be treated wath an Unna paste boot
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cantact with the wall and the hmb s then elevated The needle
enters the distended ven pressuse 15 applied distal to the needle.
and the biood 15 then drained out penplierallh. The injection 1s then
made and thrambosis occurs. New vancositics mizs appear m the
vems surrounding the thrombosed von  The thromb are usually
about 5 to 10 am long

It 15 sometimes necessary to give as mans as ten mgections. The
snyection matenal should not be mtroduced around the vam smce
it may gue nse to necrosts of connective trssue In case this oceurs,
the smedate mipectson of the patient s own blood mto the blanched
area 55 useful A necrosed area may be exessed and the wound clased

In mjecting nto the great saphenous vem 1t 1s best to do so just
below thie hace «f the mjection i made m the thigh wt should be
hinted to the small vans

It must be remembered o obhiterating vancositics b surgeny or
an ulcer or of phichitis s treatment s contramdicated m cardio-
viscular disease active tubcereuloss, hvperthwvroidism and acute
mfections

Surgieal Procedures Surgual procedures arc occasionally adi
cated Tigh ligation of the saphenous vein will sometimes cure ven
ous dilatatson Usaally higation of ths v 1 carned out an con
sanction with the ujection treatment of the vans mn the kg, The
vain 1 exposed near the saphene-femoral junction for a distance of
11~ mches All tnbutanies m ths area arc higated and tiss segment
of the vain » removed. Phe ends arc hgated and the hgphires
anchored by tramsfivion sutures e selerosng flwd may then be
myccted snto the semn Phe veins i the Hugh are sometuncs remaoved
wtha stnpper bt this mereases the danges of pylmonan embolism

{t must be remembered = steratmg vancost by surgen or

mijectson that the treatn 7, wmptos ¢ underhang
cauwse which mas bpng cnce of dms must
also be treated When po shons th cchamcal

strun should_be avoided
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rest in bed abdonunal drstention and shallow breatlung and stasis
oceurs 1 the vens of the lower extremities: Changes m the compost
tron of the blood that make for thrombosis are an merease i the
blood platclets and higher viscosih The composition of the bload
1s altered after major operations mfcctions and childbirth Blood
vessels are altered localls as a result of myury or infechion and s
was scen m the case of artenosclerons, as a result of changes m
ther walls

Symptoms. The svmptoms depend on the vemn mvolved Throm
Dosis may occur 1 the saphenous van producing an nflammation
of the vessel with redness and local tendemess e leg 15 painful
patticutarly an watkwg  Fhere 15 usuath a shght mnerease m tem
periture. he symptoms gradualls dssappear, onlf to recur

Tlus condition 15 sumiar to thrombo-angntis obliterans The wall
of the ven may become thickened and the sechion mvolved 15
casily palpable Sowmnctimes a small sechion of the vem 15 involved
and as tlus subsides, the phicbitis may occur m a different part of
the samc limb {phlcbitis migrans)

Phrombosis may occur 1 vancose vems, If it s sudden the ar
culation nay be ipmred so that there s 1 tendency toward uleer
Thrombosis of the vern usualls results 10 a pamful snfammation
The thrombosed section 1s casily palpable The tissues surrounding
thie vesn are also mflamed (penplilebitis} The Iymph channels in
the area are tnvolved n the mfammatony process winch results m
edema The thrombus 1s usually infected. There 15 fever and n
merease m the pulse rate

Thrombophlebrtis may occur m the decp vemr usually with sud
den onsct and a nise m temperature The pain 1s frequenth extreme
and 1s followed by rapid swellmg of the extremity  There s penph
lebitss ind carlt mvolvement of the lymph vessels The swlling has
a tendency to persist gving nise to so-called milk leg.’

Treatment  Prophvlactic Treatment As preventne measnres
agamist thrombophlebitis, carly movement and deep breathing have
been snggested 1 ocal feetion should be cradicated, since 1t 15 a
causate factor In the presence of an acute thrombophlebitis how
ever semoval of the mfcchions m other parts of the body would
havea !gu]:icrm):o mercase the thrombophichitis, and ths 15 dan
cerous nle the patient 1s in the hone
Lty should be ck‘\F:tctL ontal position the Tower

Once thrombophlchitis has accurred the danger of embol must
be hept m nnd. 1t 15 necesswns for the patient to stay 1 bhed at
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contact with the wall and the hunb 15 then clevated The necdle
cnters the distended vem  pressure 15 applied distal to the needle,
and the blood 15 then drammed out penpherallh The injection 18 then
m1de and thrombosis occurs New vancostties mav appear m the
vant surrounding the thrombosed ven  The thrombr are usually
about 5 to 10 em long

It 15 somctimes necessan to give as many as ten injections The
mnjection matenal should not be mtroduced around the ven, sice
1t may gie nsc to necrosis of connective tissue In case this occurs
the mmmediate mjection of the patient s own blood into the blanched
arca 1s uscful A neerosed area may be exersed and the wound closed.

In njecting into the great saphenous vem st 15 best to do so just
below the kneg; of the mjection 1s made m the thigh it should be
Iimited to the small vens

It must be remembered 1 obhiterating vancosities by surgery ot
an ulcer or of plilebitis [us treatment 1s contrmndicated m cardio-
vasculwr discase, active tubereulosis hyperthyroidiom and acute
mfections

Surgical Procedures Surgical procedures are occasionally nd:
cated Thgh higation of the saphenous vemn will sometimes cure ven
ous dilatahon Usually higation of this vein 1s carned out in con
junction with the mjection treatment of the vens m the leg. The
vem 1s exposcd near the saplicno-femoral junction for a distance of
12 inches Al tributartes m this arca are higated and this segment
of the vemn s removed The ends are hgated and the higatures
anchored by transfigon sutures  Ihe sclerosing flurd mas then be
mjected into the ven The vens m the thigh are sometines removed
witha stnpper but this icreases the danger of pulimonan cmbeolism

It must be remembered i obhiterating vancosibies by surgen or
mjection that the treatment 15 only symptomatic e underlymng
causc, wlich may bring about a recurrence of the symptoms must
also be treated When possible occupations that lead to mechamcal
strun should be avorded

TIIROMBOPHLEBITIS

\ thrombus may occur m the vens of the Jower extramhics ft
practically always assocuated with mflammation of the vem—throm
hophlebitis The thrombus 1s usuall infected

1 iology There are three prnapal factors m the chiolom slow
ing of the arculation change m the composition of the blood and
alteration 1n the wall of the vessel 1lic arculatron 1s impeded 1r
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may be safer for him to sit up so that a loose thrombus would tend
to localize m a penphenl van Dunng the acute stage hot applica
trons and rest arc essential

Unna Paste Boot In superficl thrombaphlebitis i the leg the
Unna paste boot may be applied even dunng the active plase,
Walking 15 begun at once. This method has been proved safer than
treatment by rest in bed.

Ligation of Saphenous Vemnn When the vein mn the thigh 15 m-
volved and there 1s rapid spread of the thrombosis 1t may be neces-
sary to tic off the saphenous ven at the sapheno-femoral junction 1o
order to prevent a fragment of a thrombus from escaping and form
mg an cmbolus Such mvolvement 15 sometimes benefited by re-
peated small doses of roentgen rays As soon as the acute inflamma
tion in the Hugh has subsided the Unna paste boot should be
applied and walking 1s encouraged.

General Measures In the treatment of thrombophlcbitis of the
deep vens the pabient 1s hept in bed wath the imb slightly elevated
and mosst heat 1s applied, using the baker To dissolve the thrombus,
anticoagulants are used. Because dicumarol requires approumately
farty-caght hours to merease effectieely the coagulation time of the
blood, hepann may be admunistered concurrentls dunng that first
perniod A prothrombm time 1s always tnken before treatment 15
started Inacute cases, to imncrease immediatcly the coagulation time
of the blood, hiepann m doscs of 100 mg 1s given intravenoush
cvery four hours if the mihal prothrombm time 15 above 70 per
cent. If 1t 15 below 70 per cent, 50 mg every four hours are admins
tered. This same dose may be continued for forty-caght hours of
the prothrombin time remains above 20 per cent By the end of this
forty-cight hour penod the dicumarol wall have become cffective in
increasing the coagulation time. In an averagesized adult 300 mg
arc admmstered the first day; the second das 200 mg are gven
and daily prothrombm tmmes will determine subscquent doses.
Approamately 50mg daily 1s the maintenance dase. The prothrom
bin time should be maintamed at approamately 20 per cent of
normal a standardized scrum 1s used as the normal or 100 pet
cent In chronic cases the hiepann may be omtted.

As the wfected thrombus dissolves bactena are released mto the
blood stream These are combated by the daily admmistration of
sufficient penicilhin to mamtam adequate levels 300 000 wts of
pencillin m procunc peannt o1l combination twice 2 day have

proved to be an adequate dose
After the acute svinptoms have subsided an Unna paste boot may
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be utilived from the toes ta the knee, and 2 compression bandage
rsapplted to the thigh Ihe hmb may be enarcled with two or three
layers of sheet wadding and held by a Tetra bandage 3 inches wide.

Emphasss 1s placed on the use of the Unna paste boot and carly
walking particutarly i cascs of the recurent, chronic and mugrat
mg types of thrombophletntss of the Jeg

LYMPHEDEMA O TIE FOOT AND LOWER EXTREMITY

Lymphedema is a swelhing duc to interference wath the dramage
of Iymph

Euelogy There asc several types of lymphedeoma occastonally 1t
15 congenttal and there 1s a type that occurs dunng the adolescent
penod, particulasdy n fomales. The flow of the hmph may be ob-
structed owng to an mfammation of the lymph channels sccondary
to cellulits, and Jymphedema may hkewise occur as the result of
secondany mfeetions which begn i the foot. 1t may also be the
result of an obstruction near the nodes duc to mahgnancy m the
nodes or to be duc to therr surgcal removal

Symptoms. The congemstal type 15 a lymphedematous swelling
mvolving chicfly the foot and leg. The entire imb may be hyper
trophicd. The tissacs are relatively soft

Adolescent lymphedema so-called  hmphedema praccos, 15 2
symptom complex which occurs m females, usually dunng the age
of pubmumc 18 gradual swelling witliout apparent cause, and
generally both legs arc affected. The swethng may be mited to the
foot aus anblle Theseasa tendeney for the swelling to decrease when
the foot 15 clevated. The chief complamt 15 the unsightly appearance.
The condition scens to be worse before and duning the menstrual

Lymphedema occurnng secondary to an mflammation of the
lomph channels comes on suddenly, with chills and fover 1t 1s the
roult of 3 streptacocaie infection After the acute inflammation
subsides, the lvinph vessels are thrombosed and Hicre s Ivmphostasis
with an increase 1n thie sizc of the hmb

Recusrent attacks of lvmsphedema of the foot and ankle nre somic
times seen 1o the presence of dermiatomveosss It s possible that the
myeotic mfection snay perimt entrance of o secondan, nfechion
through the shin nany case thereate Apparently recument attacks
af alstruction of the fnph channels Obstruction of the Ivmph
channels as 3 result of filarasis winch 1s 2 tropical diseasc 15 not
3 common cause of the hmplicdenma scen m s coumtny

Iyinphostasss mas occur i the lower extrennty as the result of
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obstruction of the hinph nodes This usually occurs in the mgumal
region and frequentls 1s the result of malignaney surgreal treatment
of these nodes or treatment by roentgen rays or radium

When the Iymphedema has persisted a long time, there is swell
mg of the calf and loss of contour at the ankle; the imb assumes
the shape of a column The skan atsclf 15 cdematous and pale. There
1s thickeming of the faser 1nd mfltmbion of fibrous connectne
hssue The hissuc 15 resistant to pressure (Fig 109)
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Fig 109 Lyvmphedema of the lower estremitics, edema duc to obstroc
tion 1n the mgumnal region There 13 enlargement of the osscoms struttures
as uell a3 of the soft trssues

Treatment Early Limphedema In the carly stages of lmph
cdema flud can be mobilized by maximal clevation of the hmb.
The patient 15 put on a salt free and drv dict potassum chlonde
may be used to replace table salt To clinunate flimd ammonun
nitrate "'~ grams three or four times daly 18 preseribed Salvegan
or mercupunin mas be used 1 ampule of 2 cc. mtravenously as re
quired 18 given once ar taice a week depending on the cffect Ihe
witrke of flind 15 himted to abont 1500 ce but not restricted enough
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obstruction of the lvmph nodes This usually occurs i the ingwnal
region and frequentls 1s the result of malignancy surgical treatment
of these nodes or treatment by roentgen ravs or mdim

When the lymphedema has persisted a long tume, there 1s swell
mg of the calf and loss of contour at the ankle; the hmb assumes
the shape of a column The skin stsclf 1s edematous and pale. Mere
1s thuckeming of the fascia nd nkltration of fibrous conncctne
tissuc The tissuc 15 resistant to pressure (Nig 109)

y~

- ki
e

I

/
et * ISP

Fig. 109 Lymphedema of the lawer extreritics, cdema duc to obstrue
tion 1 the inguinal regron. There 1s enlargement of the osseous structares
as well as of the soft tissucs

Treatment [larly Lymphedema In the carly stages of Ivmph
edema fld can be mobilized by maaimal clevation of the hmb
The patient s put on a salt free and dn dict potassium chlonde
mav be used to replace table salt To chinnnate flind  ammonium
mitrate ~- gruns three or four times dahy 15 presenbed Salyrgan
ot mercupunn may be used 1 ampule of 2 cc intravenoushs as 1e
quired 15 gisen once or twiee a week, depending on the cffect The
witake of Aurd 1s limited ta about 1300 cc bit not restrcted enongh
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to cause thist The gurde to effectneness 15 2 decrease in swellng
loss of werght and ncreased unnary output

The longer the lymphedema 15 present, the more difficult it 15
to treat thercfore carly clumination of the lymphostasis 1s impor
tant To permut the patient to be up, and to prevent an merease n
swelhng the limb 1s wrapped wath a bandage made of pure rubber
Tlns bandage 1 3 mches wide and 15 wrapped around the entire
Jength of the lower extrenuty 1t s best to wrap 1t over a stockmg
The bandage must be ncither too tight nor too loose; of 1t 15 too
fight 1t will mterfere with creulation, and sf 1t 15 too loose 1t will
permit edema

Acute lymplangitis should be treated bs means of lot packs,
rest and clovabion of the imb In additon sulfa drugs and pemcibin
are of valuc The mycosis should be treated

In Jvmphedema praccox when the Jvinphedema ss defimtely 1in
ercascd before the menstrual peniod, emmenin may be tred

Chromie Lymphedema A longstanding lymphedema offers a diff
cult problem The Unna paste boot 15 of no value w ths condition
Mustard plasters have been used to soften the skin a thick paste
of mustard flour 15 made with lohewarm water apphed to a bandage,
and fastencd to the shin (Hohmann) Ivperemia follows and the
skin can tolerate the plaster for only about five minutes, Tis treat
ment s repeated each day and the penod of application 1s gradually
wnereased unti] the shin can tolerate it for a half hour After sevenl
weeks a chironte hvperemia mamfests sl The shan becomes soft
and the subcutancous hssue gridually shnnks The hmb s then
wrapped wath a pure rubber bandage, which is Jeft on for a pened of
ten nunutes to a half hour The bandage 15 loosened as soon as
paresthesias develop o obtain results this treatment requires a
period of at feast six months

Surgical Treatment Surgical treatment couswsts in a hondoleon
operation ar preferbly the procedure deseribed by Macey The
prinaiple of these operations 1s the removal of tissue to decrease the
size and to obtaw dramnage through the deep lymph channels

Good results have been reported following Maces s operation
Plus consists m elevation of the extrenuty for two davs before
surgens. The medial and lateral aspects of the leg arc operated on
m two stages Large skin grafts are taken fram the thigh or the
leg af the latter s not mvohved m the discasc process An mcision
15 made from the knee to the forepart of the foot extending 1
depth through the slin subentancous hissuc and fascqa Dissection 55
ared antenorh and postenoth leavaing a thin laver of arcolar tissue
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covenng the muscles, tendons and penosteum The previously pre
pared mtermedate Huckness skin grafts are sutured 1n posttion
beneath the clevated hmiphedematous tissuc Tlis tissue 15 then
closed over the grafts and a compression bandage 15 applied. On the
seventh to ninth postoperative day the Iymphedematous hissuc 15
cxased and the margins are suhm:(f to the edges of the grafted area
Mild compression over the grafts 1s continucd for ten to twele
weeks The second stage of the operation 15 not performed unhl
four months have intervened.
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FRACTURES OF THE FOOT AND ANKLE

FRACTURES OF THE ANKLE JOINT OR OF THE MALLEOLI

A fracturc at the ankle jomt may nvolve either the medul or lateral
mallcolus or both Occasionally a fracture of the medml malleolus
1s assocaated with a fracture of the fibula m s Jower Bfth The
fragments may or mas not be displaced. If they are, there 15 certam
ta be ¢ subluxation of the talus In addition, there may be an asso-
cated separttion between the tibia and fibula with teanng of the
tibsofihular hgament. 1€ the lateral mallcolus 1s fractured and the
wternal lateral ligement tomn, there 1 certam to be subluxation of
the talus If the fibula 15 frictured abovc the level of the ankle jomt
with displacement of the talus, there 15 mevitably a separabion be
tween the tibia and fibula and the igaments will be torm

In sciere mpunes botlt malleoh may be fractured sn addition,
there 15 scparation of a fragment from the postertor surface of the
tibia (1ig 110) Injuncs are usually associated wath a postenior dis-
focahon  The yont surface of the anklc may also be injured with
mvolvement of the anterror tibil surface These fractures may
occur wathout displacement of fragments, ot there may be displace
ment 6 severe as to result sn an upward and postenor duslocation of
the talus Sometimes both malleoh may be fractured and the peaition
of the talus altered, and yet the artieular surface formed by the tibia
and fibula may yeman intact When the tibiofibular hgament 1s torm
aud there 15 a gap between the tiba and fibuls, there 15 distortion
of the upper surface of the ankle joint, Tlus m atsclf 18 a severe
myuny whether assocated wath a fracture or not.

Fractures of the ankle may be accompanied by fractures of the
upper end of the fibula These frequently go unnotieed Onginal
v 13y studies should imctode the entire Yog

1L twlogy Pmctures at the ankle joint usialls occur as the result
of 4 violent sudden twit mn which the bods werght exerts an ab-

23
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normal force at the ankle, either wath the foot i adduction and the
Ieel mn varus or wath the foot m abduction and the heel in valgus
causing fracture ether of the lateral malleolus or of the medual
mallcolus respectively In addition to the foree caused by the body
weight there may be an mereased foree du to falling from a haight

Tig 110 Iracturc of the mallcol: wath displacement of the ankle jont
A, Anteropostertor view N\ote the displacement of fragments and particn
trhy the sltetation of the joint surface B Lateral view  showang the dusloca-
tion and scparation of a frgment from the postenor surface of the tibu
C Antcroposterior view after reduction I Lateral vaew after reduction

If the force 15 extreme, both malleolt wall gwve wan 1f 1t comes from
above as m a fall with the heel ether m varus or i valgus the
additional force tends to fracture the postenor fragment and to
mcrease the displacement of the talus

Svmptoms. Tic injuny usually occurs suddcnI,\ and s assocated
with some shock e symptoms arc pam swelling and tenderness
over the arca of fracture and over the area of the torn hgaments I
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the swelling are gradually pressed upward mto the subcutancous
tissuc. This decreases the size of the ankle until the mallcol arc
visible. General anesthesza may be used n carying out the re
duction

When there 1s displacement of fragments and dislocation reduc
tion must be carned out under ancsthesia either general or Jocal,
depending on the arcumstances under wluch the operator has to
work. In hosmtal practice, where ethylenc 1s easily obtamed at all
hours general ancsthesta s sumple. The dislecation s reduced the
fragments arc brought into alignment and molded wnto position and
the reduction 15 held cither by a plaster of pans cast or by a2 molded
plaster sphnt and mushn bandage. Roentgenograplic camimation
follows the seduction If the reduction is not satrsfactory the pro-
ccdl::ic must be repeated until satisfactory position has been ob-
tamn

A malleolar fracture without displacement s relatively mare and
requires only adequate fixation m the positton of chowce. Extreme
supmation often recommended 15 i1l advised masmuch as st in
creases the tibofibular scparation it 1s this separation that gives
nse to functional disturbance. Iurthermore f the heel 15 brought
mto varus, it must be remembcered that the antenor part of the foot
should not be permitted to go into supination since with fixation
m the tarsal arca o compensatory valgus and pronation of the foot
will result. With a supination contracture of the sntenor part of
the foot the calcancus will be forced mto a valgus position when
the head of the first metatarsal bone s placed on the floor Fhe
position of choice 15 therefore one 1 which the foot 1s at about a
nght angle at the ankle joint wath neither valgus at the heel nor
supination of the antcnor part of the foot. Honever the position
of choice should not be taken at the cxpense of displacement of
fragments

In eversion fracture mvolving the medial mallcolus the patient s
Lnee 15 flexed and the foot held at a nght angle to obtam reduction
this gives the maxunum amount of relaxation While one hand
holds the tibia firmly on the medul side, the other hand presses
the ankle from the lateral side, exerting a force on the foot and talus
n a medal direction This corrects the valgus deformits Tt s not
possible to overcorrect by means of thrs mancuver With the heel
s the nudposition or shght varus the anterior past af the fool 13
brought 1ato pronation until it reaches a normal rlationship to the
heel Tus position 1s then icld wath 1 cast

When only the lateral malleols »s fractnred reduction 15 accotn



Tig 11 Tracture of the medial malleolus and the fibula wath postenor
dislocation at the talocrural articulation A, Lateral view B anteropostenor
view There i a separation between the tibiaa and fibula and an alteration
of the talocrural articulation C Lateral view after reduction taken through
ent D anteropostenior view after reduchon, taken through cast
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phshed by compression of both malleol and the foot 18 put up n
the midposition by means of a plaster of pans cast.

If both malleol: are fractured and there 15 a valgus defonumty gt
the anlle, reduction 15 obtained wath pressure exerted from the
lateral side of the ankle and 2 resistant force exerted medially agnnst
the tibia To retamn the reduction the foot 1s held in the midposition
as before, with the exception that a moderate degree of plantar
flexton may be necessany whnle the cast 15 applied

In bimalleolar and postenor Iip fracture with postenor disloc
tion relaxation 1s obttined with the knee 1 flonon Lxtension 1
applied to the foot and heel and wath pressure from the hand hold
g the tibia on the antenor surface, foree 1s exerted on the heel from
betund in an antenor and plantar direction The talus 15 reduced
and cannot be displaced antenorly If the postenior dislocatron ss
assoctated with lateral displacement, pressure must be exerted from
the lateral surface at the ankle whnle the tibu s held from the medal
side as well {Tig 111) The reduchion can then be obtamed and
the cast applied from the the tocs to above the knee It 15 necessary
m order to facilitate retention of position while the cast 1s being
applied to allow the foot to be n varving degrees of plantarilexion
and thc knee m a flexed position to relax the gastrocnemius

Tpation Lqual m mmportance to complete reduchion 15 absolnte
retention best accomplished by a form fitting plaster of pans cast
applied directly to the skin If the position of the fragments can be
retmned while the cast s being apphied the arcular cast 1s most
cffcetive. A double layer of sheet waddimg may be used to protect the
heel and over the dorsum of the foot to protect agamst swelling
and mterference wath arculation

In severe mjuny or af the cast has been apphed soon after the
mmury the cast should be split on the antenior surface tmmedutely
after application 1 swelling becomes marked and of the arculation
15 mnterfered wath the cast can be separated eastly 1o rehove pressure.
la most cascs suspension of the mb for forty-cight hours will
prevent swelling and the necessiby for sphitting the cast When severe
swelling 15 not cxpeeted the cast need not be sphit butin any cac
precaution should be taken against unforescen swelling s means
that the house surgeon shonld be mstructed to cut the cast if there
1s amy wterference with arculition

In some cases 1t 1s preferable to obtam fisation In means of 2
posteror molded sphnt of plaster apphed directh to the shin The
fold that occurs i the plastes at the ankle josnt may be exered and
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then molded until smooth, or it may be cut through and the upper
flap molded to the skin and the lower flap allowed to overlap and
be molded to the foot Molding of the splint continues until the
plaster 1s ard Tlns splmt 15 held in place with a mushin bandage.
\When the swelhng has subsided, fixation obtamed by the sphnt
may be further remforeed by a plaster bandage, so that the hmb 1s
enclosed 1n a complete cast

Restoration of I unction 1 patient remains m bed until there
15 no s1gn of shock The foot 15 clevated to prevent further swelling
and 15 kept quict until the pain has subsided  Ihe swelling usually
reaches its height m twents four to forty-cight hours it then gradu
ally decreases until the cast becomes loose If the swelling 15 10
stgnificant, a walking caliper may be apphed to the cast and walking
begun mmmeduately after the pan subsides If there 15 much swell
ing and retentian of the fragments 18 sample the cast mav be
changed as soon as the swelling subsides and weight beaning begun
by means of the walling caliper 1f 1t 1s difficult to retain the position
of the fragments 1t mav be well to keep the hmb at rost mn the
onmnal cast until some callus 18 formed, so that there will be no
displacement of fragments at the time the new cast 1s applied

In no casc should weight beanng be permitted on a cast that
allows movement between the fragments

Walling 15 begun as soon as fisation by means of cast 1s certam
The caliper may be apphed and if there 1s some plantarflexion the
caliper should be a hittle higher than that ordinanly used. The walk
g calper 1s molded to the hard cast and attached by micans of
plaster of pans The object of the caliper 1 to make Jocomotion
possible and at the same time to protect the cast ‘The position of
the caliper therefore, should be mn the same axis as the midline of
the leg To prevent the caliper from marnng the floor ot from
shpping a picee of firm rubber 18 usually attached to it

In some cases a heel attaclied to the cast will have the same effect
as the caliper and permit normal walking This heel can be made of
felt Teather, wood or a scction of rubber tire, and it 1s fastened with
plaster of pans bandage

Vixatton by means of the plaster of pans cast 1s retamed for three
totwelve weeks depending on chmeal and roentgenograpliic reports
Ater this an Unna paste boot may be apphied and corrections put
into the shoe- that 15 felt pads arc applied mside the shoc as i the
case of pes valgoplanus  \fter a few weeks the corrective shoc with
the external comrections mav be used With resumption of the nor
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mal rolling gait, functional reestablishment of the foot and ankle
occurs In most cases heat and massage are not neeessary; m certamn
cases, however they arc a valuable adjunct

FRACTURES OF THF CALCANEUS

I'racture of the calcancus presents 2 senous surgical problem Jt
muolves a bone that 15 essential i weght beanng it 1volves the
articular surface of the talocaleaneal articulation, and it affects the
longitudinal arch of the foot and mipairs normal function, There
may be a compression fracture of the bods of the calencus, a frac
ture of the sustentaculum tali or there may be a fragment antenor
to the tendo achilhs socalled “avulsion fracture, Both the method
of h't:ltt‘mcut and the prognosis depend upon the type of fracture
presen

Imcture of the Body of the Caleancus. Ltiology 'acture of the
body of the calcancus usually results from a sudden f1ll in which the
body weight 15 transimtted through the hed The fall 15 generalh
from a great height, although fractures of the calcancus have been
reported from a fall of only 4 feet A sudden erash agamst the foot
board of an automobile or arrplanc may result in compression of
the caleancus

Symptoms The symptoms mclude pam m the hecl, which usu-
ally persists for some hme m spite of any treatment Compression
of the calcancus results in loss of the normal depression beneath the
lateral mallcolus immedsately after the myuny After thrs soft tissue
swelling mvolving the heel 2nkle and tarsal area appears and may

t for scveral weeks A hematoma usualhy develops with dis-
coloration of the skin and rapid bleb formation e compression
results n a broademing and flatteming of the heel wath loss of the
longitudinal arch  The seventy of the symptoms vanes of course,
with the extent of injun

Sometimes the fracture Iine 1s without displaicement or apprecr
able compresston On the other hand there mas be several frag-
ments and a defimte impaction wath alteration of the surface of
the talocalancal arhiculabion Severe compression fractures of the
calcancus may be associated with a compression fracture the last
dorsal or fisst Jumbar vertebra In heakng a cillus torms on the
side of the bone usually under ”IIC Lateral uullm’ﬂm .mt'i}lf com

10n 15 utted to persist this callus interferes sth mose-
mt at thcp?:llc jomt and causes pam Projections that desclop
on the plantar surface of the caleancus of allowed to remam will
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ve tise to pan on weght beanng A lateral or dorsal displacement
‘glf the fmgr{\)amtx tcnd'cslgto bnng the heel mto valgus, an ymportant
factor in bunging about pes valgoplanus

Treatment Larly recognition 15 important i the treatment of
these fractures since many of the bad results occurred m cases
winch the diagnosis was not made until some tume after the mjury
The roentgenagram establishes the diagnosis and the type of frac

Tig 112 Comp type of 8p (Bohkr) nsed for lateral reduction
of the calcancus.

ture It also determimes whether or not the articulation 1s invelved,
whether the planc of the articulation 15 1n normal position, whether
the compresnion 15 appreciable, whether there 1 2 dsplacement of
fragmients, and whethier thic alignment of the calcaneus has been dis-
torted so that the weight beanng transmitted to the foot must of
neeessits be altered

reoucTion: Treatment w5 directed aganst the structuml disturb-
ance. Occasionally the fracture Ine 1 such that no mampulation
 neeessary, w wich case fixation s camed out immediateh In
most cascs an anesthetie 1s necessany 1 a local anesthehic 15 used,
s anjeeted at the site of the fracture hing; should a hematoma be
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present as much blood as possible 1s withdrawn after which 10 to
30 cc. of 1 or 2 per cent novocarn arc mjocted If the reduction s
carmed out under general ancsthesia ctlnlene 15 preferable.

With the knee Rexed extension 1s apphied to the heel, The foot
15 plantarflevon to relax the tendo achillis Traction cn be
applied manually and if the reduction 1s sunple, the extension s
held and the hecl 15 brought nto shght varus wiile the postcnior
splmt 15 apphed and molded The postenor sphint can then be
fastened wath 8 mushn bandage and this i tum covered with en
cucling plaster of pans bandages (Bshler) or a cast may be applied

Fig 113 A, Postero-anterior view of fracture of the calkeanans B after 1c
duction with compression spparatus

directly to the skin wath a small amount of sheet wadding to protect
the dorsum of the foot The cast may start at the tocs and go well
up over the thigh 1€t stops below the knee an clevation splint 15
used to retan the flexion of the knee and lup The hnee 15 Aexed
and the foot held w plantarficvian to keep the tendo achibly relaved
and to hold the corrected position of the calcancus Aftes semaval
of the cast an Unna paste boot 15 applied to prevent swelling Fhe
boat mav be worn for several weeks At the same tune the correctine
shoc with felt pads applied mside 15 wom and normal gat 1
graduall reestablished 1 the heel i sensitive, sponge ubber may
be placed 1n the heel of the shoe of
In mam cascs st 15 necessan to breal down the mterlochang
the fragments This 15 done by means of a Ihomas wrench or the
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Béhler type of compression apparatus (g 112) The compression
apparatus 15 used not onlt to correct the broadening of the fractured
altancus and to prevent the formation of overgrowths on the
lateral side in the form of exostoses but also a5 2 mechamsm to
cexeeute Yeverage in brealung up the compression (Tig. 113} Once
the fragments are loose, they arc extremely mobile, and reduction
may be accomplished The postenor sphnt or cast 15 apphed as de
scribed abme while the lower fragment of the calcancus 15 held

o(?f I{é:{ A Sh:tch‘of m!hv:}i]b t'lhf heet s varus and the antenor part
3 m supination w will ultmately lead t
B comreet posttion of the foat in cast. Eb 0 pes valgoplanus;

;ngtocz&swn '\)smuch g:ésxﬁlmonu taken as can be donc casih {up
° cgrees}  provided the reduction of

to %0 & p the fragment an be

When the fragments cannot be reduced by manipula

manual reduction 1t mas be necessany to uic a Kipr;]ch:grn \:\Trg
through the distal fragment by means of winch direct traction can
be carned out and a cast apphied. The wire may be ncorporated
mthecast A caliper mas be apphied to the lower fragment to obtam
direct estomsion  After the reduction 18 accomplished and the cast
1 sct the tongs mav be removed Thie Bahler appamtus and th
wanous modifications of it are mechameal measures whicl .
uscful s obtammg 1ecurate reduction Riueh are
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In reducing fractures of the calcancus it 1s well to keep n mind
the mmportance of the relative positions of the ealeancus and the
talus 1t 1s at the talocaleancal articulation that the valgus deformity
occurs n cases of pes valgoplanus The heel must be held m shight
vanus so that the normal relationslup of this articulation s reestab
hished For the retention of normal position of the heel it 1s 1m
portant also to see that the antenor part of the foot 1s held m it
proper relationslup namchy, that the head of the fist metatarsal
bonc 15 brought down mto pronation This assures the presence of
;:fjr)n:)) arches and of normal weight beanng through the foot (Fig

risaron  With reduction accomplished and the foot m normal
position fixation 1s the next nnportant measure 1n order that the
functional exercise of walking mav be camed out carly Nation 13
accomphshed by means of the postenor molded sphint wlich 1
tetmned wath an encrcling cast, or by means of a light, form-
fithng plaster of pans cast applied directly to the skin without
paddmng It 1s usually necessary to retain some plantarfleaion of
the foot to hold the calcancal fracture mn position A caliper 8
applicd to the cast so that the foot clears the ground to permit
walking As soon as the fragments arc united sufficiently so that the
foot can safcly be brought to a nght angle a new cast 1s apphed
with the foot n the midposition

RISTORATION OF I'UNCTION After the foot has been brought up
to or ncar a nght angled posittion a heel can be applicd to the cast
to permut normal walking wathout the use of the caliper It 1 pos-
sible for a paticnt wath bilateral fracturc of the calcancus to walk
i this type of cast wathout the use of crutches The cast 15 wom
for six to twelve weeks When removed the position of the hed 8
retaued by means of adhesive strapping and felt pads m the shoe.
The adhcsive strapping runs from the outer side of the heel ovet
the plantar surface of the foot to the medul side of the leg A
shght varus position of the heel is retaned m ths way  The antenor
part of the foot s then brought mnto pronation by runming two
strips of adhesive tape, cach ! incl wide, from the dorsum of the
licad of the first metatarsal bone over the medial margin of the
foot across the plantar surface of the antenor arch and over the
lateral margin up to the medml side of the ankle Scveral lavers of
sheet wadding protect the medial and lateral margms as well as the
dorsum of the foot so that crculation 1s not Inndered e felt pads
mn the shoc are designed wath an mchined planc to the Literal side =
the longttudinal pad and an inclimed plane medualhy i the antene?



Fractures of the I'oot and Ankle 225

pad, to help retan the normal position of the foot. Walking 1s then
resumed wath this type of support

After ten days to three weeks the foot 1s held corrected posibon
with alterations on the outside of the shoe The heel 15 rased He
inch on the inner side, and the antenor bar 1s rased %6 1nch on the
outer side Normal gait 1s then taught. The amount of exercise 15
limited at first and mcreased gradually until normal capacity has been
estabhished

DIRECT CXTENSION In scvere compressions it may be ncccssnr¥1t0
obtawn reduction by means of direct extension Tlus 1s accomphshed
with a Steanmann pin drven through the posterior part of the cal
cancus With the knce at a nght angle, trachon 15 apphed Screw
tractton with measurement of force by means of the spnng scale,
can be used after the manacr of Bdhler Traction 15 applied through

Tig. 115 Fracture of the calcancus wathout displacement.

a2 caliper attachment to the Stainmann pn in the calcancus With
the himb 1n a Braun frame, 8 to 10 pounds of traction are applied so
that the pull 1s downward and pastetiorly The broadened calcancus
1s compressed and the valgus deforrmtby altered into shight varus
position by means of the B8hler tvpe of compression apparatus

After the reduction a cast which mcludes the Stemmann pmn 1s
applied Fixation 13 held by means of the cast for a peniod of three
months The pin may be removed at the end of three weeks and
a plaster of pans cast applicd dircethy to the skin A walking caliper
can be attached to the cast and weight beanng begun at this time.
After the st 1s removed. the Unna paste boot 15 used and felt
pads are apphicd m the shoc, followed b corrections on the outside
of the shoc and reestablishment of the normal gait. Strength 1s 1c
established gradually and 1t may take three months or longer before
normal function can be camned out

Old I'mctures of the Body of the Caleancus. Treatment Ocea

sionally a fracture of the caleancus goes unrecogmzed A compres
ston fracture wath malposition at the talocalneal articulation may
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be present which causes pam on weight beanng Lven wath
reduction of the fragments of the body of the caleaneus umgrz:?
be an alterahion in weight beanng at the talocalaancal artieulation

A

Tig. 116 Healed fracture of the calcancus with supination of the sntenor
part of the foot causing pes valgus result of mcorreet position n treatment
There was persistent pain an the heed which was rehaed with comection of
the deformity A, Roentgenommam of healed fracture B supination of the
anterior patt of the foot C valgus defornnby of the heel

with continuous pan (Fig 1155 IThere may be a compresaan wath
valgus position and cxastases beneath the Lateral malleolus which
result m pam Usually the mechancal imntation at the talicalcaneal
articulation will gave ise to traumatic arthntis e alteration may
melude the talonavicular articulation which also wall show asthnhic
changes
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515 must be made of the cause of the disabality In most
m;: tﬂl?:r]c) 1 a valgus position with altered weight beanng at the
talocaleaneal articulation and a resultant pes valgoplanus The
altered position 15 corrected erther by conscrvabive or mampulative
mc\n::tfbunox Sametimes the heel can be brought mto varus and
tlic antenor part of the foot mto pronation by mamipulation without
ancsthetic (g 116) Thus 1s usnally done under anesthesia Tion
ever and the Thomas wrench 1s uscd gradually to bnng the heel

t

!

i

A B }

Fig. 117 1 acture of the os calers with A, valgus deformuty B fractuce mnto
the talocaneal jmnt

mto varus winle the speeul Jover 15 used to bung the antensor part
of the foot into pranation The foot 1s brought mto a position of
overcorrechion and the cast can then be applied wath the foot in
mudposition without danger of pressure W eight bearng 1s assumed
s soon as the pan subsides usualh n one to four days Walking
n then carmied out with a caliper os heel attached to the cast The
€15t ss wom for three to sis weeks after wiuch the corrective shoce
» utdized and normal gt reestablished.

TALOCALCANT 31 antnonrsss: When it s impossible to reestablish
normal position at the talocalcancal articulation b mampulation
and when thny seticulation continues to be the source of pamful
untation talocilcancal arthrodests 15 mdicated  Before fusion 1
carned out the nonnal position must be reestablished betwcen the



228 Duseases of the }oot

talus and the calcancus 1f the altermbion at the talocaleancal artie
ulation 1s assocuated with a disturbance at the caleancocuboid articu-
lation, the latter should also be fused In tus case the talonavicular
articulation 15 alse anvolved and subjected to additional stram so
that thus arheulation too must be fused.

An exostosis which mterferes with the lateral malleolus should be
removed at the sanie bine the fusion operation 1s performed 1f the
cxostosts alone 15 the source of complamt changing the valgus post
ton of the heel mto a vasus position will be adequate to rehieve the
mtatron and symptoms The problem becomies mare complicated if
the talocalcaneal articulation s fused with the heel in valgus post
tion (g 117)

Tractures of the Sustentaculum Tali Fracture of the sustentacu
lum tah 1s rare It 15 the result of a sudden downward force on the
faot with the lieel i varus posttion  IMe talocalcancal articulabion
15 usually wyalved

Symptoms The pnnapal ssinptom is a sharp pam on the medial
stde of the foot which 1s increased with an attempt at waght bear
ing or on lateral motion of the heel There 1s usually some swelhng
aver the medul side of the antenor part of the heel wath an aren
of tenderniess below the medial malleolus The dugnosis s made by
rocntgenogram  Sometimes the fracture occurs withont displace-
ment, 10 which case 1t 1s difficult to recognize unless the roentgeno-
gram 1s taken to show the sustentaculom talt

Treatment 1f there 18 displacement of the fragment treatment
consists tn mampulabion to assure a normal relationship between
the caleancus and the talus The beel s held m varus position
+ lule the antenor part of the foot 15 brought nto pronation at the
same time the foot 1s brought nto shght plantarllcxion Pressare
may be excrted domally just antenior to the heel Wath the foot
hield 1 this pasition a plaster of pans cast is apphed from the tocs
to below the kmee. A walking cahper may be attached and weiht
beartng begun after about seven davs The cast 13 wemeved after
about six weeks and the corrective shoc 1s worn wath the heel
suptnated and the transverse bar rased on the outer wide

In cases without displacement the hicel ss hicld in shight vanss “'ll\h
the antestor patt of the foot m supmation and the foot at 3 vg it
angle A plaster of pans cast s then apphed and the walking cﬂ\;;ﬁ
utilized so that walking mas be begun at once e cast Jeft on far

snoweeks
If the mpun to the talocalcneal arhienlation & sovete and pan
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persits despite consenvative treatment fusion of this arhiculation
15 indicated

Avulsion Fractures of the Caleancus. An avulsion fracture of the
caleancus 15 usually caused by a fall from a height wath the foot m
plantarficaon the weight striking the antenor part of the foot. A
duck-bil} shaped fragment may be scparated from the caleancus
just antenor to the mscrtion of the tendo achiths

Symptoms There 15 tendemess over the area of the msertion
of the tendo achillis The patient 1s unable to stand on the toes of
the foot invelved Plantarficxion usually causes pamn

Treatment If the fracture 1s shght and there 1s httle displacement,
protection l? means of a plaster of pans cast 1s sufficent 1f the
fmgment 15 displaced, reduction or removal 15 necessary, under gen
cral ancsthesia With the knee flexed and the foot m plantarfiexion,
the fragment frequently falls into posiion However, it may be neees-
sary to exert pressure by manual mampulation, just antenior to the
tendo achilhs Occasonally when there 18 a large fragment and re
duction cannot be obtamned by manspulabion 1t s advisable to
replace the fragment by an open operation and fasten it by means
of a small nall

It 15 often better to remove the fragment to prevent the occur
rence of an enlargement m the region of the attachment of the
tendo achulhis into the caleancus Tins 15 done through a long
tudinal incision yust antenor to the tendo actullis After reduction
the Joner extrommty 15 put m a cast and plantarfieaion of the foot
13 retaned as well as flevion at the knee to keep the fmgment n
place e plaster of pans cast runs from the toes to well above the
knee  The positwn of the fragmient 18 retained for a penod of ten
daws to three weehs A new cast can then be applied with the foot
at a night angle to prevent contracture of the tendo aclulhs, the
cast extendmyg from the toes to befow the kuee A walkung caliper
» attached and weight beanng 1 started immeduately This cast
n removed after a penod of about three to four weeks

TRACTURES Q' THF TALUS

Eractures of the talus mm be classified chimscalls as fractures of
the bads of the neck. and of the pastenor process [hese fractures
arc rlatneh rare and oceur 1 a result of foree transmutted wath a
torsion twast through the hieel, 15 m falhng Occasionally, extreme

..I'Ild \l]ld(]t‘ll plntarficnon will fracture the postertor projection of
e talus
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talus and the calcancus 1f the alteration at the talocaleaneal arhic
ulation 15 assocuated with a disturbance at the caleaneocubord arh-
lation, the latter should also be fused. In this case the talonavicular
articulation 1s also mvolved and subjected to additional stram so
that this articulation too must be fused.

An exostosts which interfercs wath the lateral malleolus should be
removed at the same time the fusion operation 18 performed. If the
cxostas:s alone 1s the source of complamt, changing the valgus pos-
tion of the becl nto a varus position will be adeguate to relieve the
intation and symptoms. The problem becomes more comphicated if
the talocalcaneal arhenlabion 15 fused with the heel 1n valgus pou
tion (Fig 117)

Fractures of the Sustentaculum Tal. Fracture of the sustentacy-
lum talt 1s rare. It 1s the result of a sudden downward force on the
foot with the heel in varus positton The talocalcancal arhiculation
15 usnally mvolved

Symptoms The pnncipal symptom 18 a sharp pun on the mednl
side of the foot which 1s increased wath an attempt at weight bear
mg or on lateral mobion of the heel There 15 usimlly some swellmg
over the medial side of the antenor part of the heel, wath an area
of tenderness below the medial malicolus The diagnosis 1s made by
roentgenogram  Sometimes the fracture occurs without displace-
ment, i which case 1t 15 difficult to recognize unless the roentgeno-
gram 1s taken to show the sustentaculum tah

Treatment If there 1s displacement of the fragment, treatment
consists i mampulabion to assure a normal relabonship between
the calcancus and the talus The heel 13 held o varus posiban
while the antenior part of the foot s brought mto pronation at the
same bme the foot 1s brought into shght plantarfiexion Pressure
may be exerted domsally qust antenor to the heel With the foot
Lield mn this position, a plaster of pans cast 1 applied from the toes
to below the knee. A walking caliper may, be attached and weight
beanng begun after about seven days The cast 15 removed nftcdﬂ
about st weeks and the comective shoc 15 wom wath the b
supinated and the transverse bar ratsed on the outer side. b

In cases without displacement the heel s held in shght varus w "
the antenor part of the foot mn supmation and the foot ata Egh
angle A plaster of pans cast 1s then applied and the watking @ ;P;
utihized so that walking may be begun at once The cast 13 Jeft on
sioweehs 3 pamn

If the injuns to the talocalcancal articulation 1s severc ant pa
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persists despite conservatve treatment fusion of this achiculation
15 indicated

Avulsion Tractures of the Calcancns. An avulsion fracture of the
calcancus 13 usually caused by » fall from a height with the foot m
plantarficvion, the weght strilang the anterior part of the foot. A
duck bill shaped fragment may be separated from the calcaneus
just antentor to the snscrhon of the tendo achilhs

Symptoms There 18 tendemess over the area of the mserton
of the tendo achills The pabient 15 unable to stand on the toes of
the foot involhied Plantarficxion usually causes pam

Treatment If the fracture 1s shight and there is httle displacement,
protection by means of a plaster of pans cast 15 sufficient. 1f the
fragment 1s displaced reduction or semoval 15 necessary under gen
cral anesthesia Wiath the knec fiexed and the foot m plantarfiexon,
the fragment frequently falls into pasition However 1t may be neces
sary to cxcrt pressure by manunl mampulation, just antenor to the
tendo achillis Oceasionally, when there 1s a large fragment and re
duction cannot be obtamned by mampulation, 1t 15 advisable to
replace the fragment In an open operation and fasten it by means
of a small nail

It 15 often better to remove the fragment to prevent the occur
rence of an enlargement in the region of the attachment of the
tendo achilhs into the alencus This 15 done through a long
tudinal mesion just anterior to the tendo aclnths After reduction
the lower extrenusty 1 put m a cast and plantarflexion of the foot
s retaned as well as flexaon at the knee to heep the fragment m
place Tlic plaster of pans cast runs from the tocs to well above the
knce Ihe postion of the fragment 15 retamed for a penod of ten
dns to three weeks A new east can then be applied with the foot
at a nzht angle to prevent contracture of the tendo achilhs the
cast extendmg from the toes to below the knee A walking caliper
w attached and woight beanng 1s started immediateh  1Tos cast
s removed after 1 pentad of about thiee to four weeks

FRACTURLS OF THF TALUS

Fractures of the talus may be classified climeally as fractures of
the boch - of the neck, and of the postenor procoss Thicse fractures
are relatrvely rare and oceur w 4 result of foree transnutted wath a
torion twast through the heel a6 n falling Occanonally, extremie

and sudden plantarfiexton wall fraclure the pastenior projection of
the tatus
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Fractures of the Body of the Talus. Symptoms The symptoms
of this condition arc pan on weight beanng pain on movement
at the anklc joint and pam at the tilocalcancal articulaion There
1s imitation of motion and usually some swelling 1n front of and
to the side of the ankle, more on the lateral than on the medal
side The roentyenogram cstablishes the dmgnosis

Treatment sipLE FRACTURLS. In g simple fracture of tus type,
that 15 one without compression there 1s no need for reduction
The leg 1s put m an unpadded plaster of pans cast and a walking
caliper 1s applied As soon as the pan and swelling have subsided
sufficiently to penmit weight bearmg walking 1s begun The cast 13
womn for 2 penod of si weeks and 1s followed bh the apphcaton
of an Unna paste boot and the usc of the correctne shoc. After
removal of the Unna paste boat, physical therapy 15 camed out This
consists m moast heat followed by massage m order further to
mobilize the articulation and relas. the muscles of they have become
stramed

COMPRESSION TRACTURES Int a compresston fracture of the bod
of the talas when there 15 a great deal of displacement there 1
also an alteration of the articular surfaces which would ultimatels
gie nise to a vers pawful jamt. Reduckon can sometunes be ob-
taned by direct estension A Stemmann pin 1s passed through the
calcancus and traction 1 applied The foat 15 held in plantarfleston,
and traction 18 1n a line 45 degrees postenior to the aws of the tibn
A movable cabiper 1s then fasteued to the Stanmann pin and pul
leys and waights are utilized for traction The leg 15 elevated on a
splint with the knee hicld m flemon Traction 15 contmued for a
peniod of four to six weeks After the extension 1s removed the imb
15 held m position for weight beanng by means of a cast extending
up over the knee. This cast should be form-fitting and apphed
directly ta the skin A caliper should be apphed to the cast and
weight beanng started gradually Aftr anotiter s weeks perod the
cast may be removed and an Unna paste boot apphied Felt supports
atc put m the shoc, and normal walking 15 gradually reestabhshed
wath the corrective shoc as an addinonal ard In spite of the best
trcatment however arthritic changes mas occur as a result of m
n of the articulation

Unreduced compression fractures of the body of the talus may
aive nisc to severe disability Weight beanng and motion are powful

Astragalectomy or removal of the talus, leaves a scverely impatred
foot Occasionally an open operation mav be mdicated to remove
1 disturbing fragment at which timre an attempt should b made
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the posttion of the other fragments This operabion should
ac‘;ﬂrﬁdcd outp?rsnmcdmtc]) after 1t has been established that satus
factory reduction 1s not obtminable by any other means This opeta
tion docs not apply for ncglected cases The pam may be m the
talocrural arhculabon with hmitation of domsiflexion or 1t may
be in the taloalancal articulibion with initation of lateral mohon
at the heel If the pamn 1s limited to the talocalcanea) arheulation,
thus jomt should be fused The fusion however should not be
amed out until sufficient bme has clapsed to be certam that con
servative measures such as were described for fracture of the cal

Fig. 118 Heaked fracturc of the neck of the talus

cancus wath myolvement of this articulstion will not be effective.
If the roentgenogram shows some changes m the talonavicular or
alcancocuboid articulations, these should be fused at the tme of
the talocalcancal arthrodests If the talocrural artieulation 15 1
volved cven attempt should be made to attam proper alignment
between the caleanns the talus and the weight beanng line of the
tibz In this way stam s avorded and 1imtation s reduced to a
mmmun he heel of the shoc 1 mised to permit rolling off the
affected foot with greater case and to compensate for hrtaton
of motion that mas have accurred at the talocrural articulation

If the condition canuot be relieved by amy of these conscrnvahive

measures and af the pam s severe fusion of the articulation or
Awtrazaloctoms mas be rnorted fo
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Fractures of the Body of the Talus. Symptoms The symptoms
of this condition are pan on weight beanng pain on movement
at the ankle jomt and pam at the talocalcancal acticutation There
1s Imutation of motion and usuall some swelling 1 frant of and
to the side of the ankle, more on the lateral than on the medwl
side. The roentgenogram establishes the diagnosis

Treatment siveLr rracturts In a simple fracture of this tepe,
that 13 one withont compression there 18 no need for reduction
The leg 15 put 1n an unpadded plaster of pans cast and a walking
caliper 1s apphed As scon as the pan and snelling have subsided
sufficienth to perimt weight beanng, walking 1s begun The cast 15
wom for 2 penod of six weeks and 15 followed by the application
of an Unna paste boot and the use of the correchive shoe. After
removal of the Unna paste boat physical therapy 15 camed out. This
consists 1 moist heat followed by massage 1 order further to
mobilize the articulation and relas the muscles if they lave become
stramed

COMPRESSION TRACTURES In a compression fracture of the bods
of the talus when there 1s a great deal of displacement these 1s
also an alteration of the articular surfaces which would ultmateh
give nise to a very pamful jont Reduction can sometines be ob-
tamned bn dircet extension A Stemmann pin s passed through the
calcancus and traction 18 apphed The foot 1s held n plantarficuen
and traction 15 1n 2 hne 45 degrees postenor to the axs of the tibu
A movable caliper 15 then fastened to the Stemmann pin and pul
Ievs and weights are utilized for traction The leg 15 clevated on 2
sphnt wath the knee held in flewon Tracton 15 continued for a
peniod of four to stx weeks After the extension 18 removed the lmb
15 held 1 position for wexght bearing by means of a cast extendmg
up over the knee This cast should be form fithmg and apphicd
direethy to the skin A caliper should be apphed to the cast and
weight beaning started gradualls \fter another six weeks penod the
st mav be removed and an Unna paste boot applied Felt supperts
are put n the shoc and normal walking 1s graduath reestablished
wath the commechive shoe as an additional md In spite of the best
treatment hawever arthntic changes may occur as o result of m
n of the articulation

Unreduced compression Eractures of the body of the talus ‘;m
gne nse to severe dusabilitn Weight beanng and motion are pain \;d

Astragalectomy or removal of the talus leaves a severelv impart
foot Occasionalls an open operation mav be indicated to n‘ﬂ“‘:\“
a diturbing fragment at wlch tme an attempt diould be made
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t the posihon of the other fragments This operation should
az“nﬁccd oul});x.:\lmcdmtcly after 1t has been cstablished that sabis
factory reduchion 13 not obtainable by any other means This opera
tron docs not apply for neglected cases The pam may be mn the
talocrural arbculation with bmitathon of domflecon or it may
be m the talocalcaneal arheulation with limitation of lateral motion
at the heel If the pamn 1s inited to the talocalcaneal arbiculation,
this jont should be fused The fusion, however, should not be
camed out until soficient hime has elapsed to be certamn that con
servative measures such as wete described for fracture of the cal

Tig 118 ealed facture of the neck of the talug

cancus with imvolvemnent of thus arbeulahion will not be effective
If the roentgenogram shows some changes m the talonavicular or
calcancocubord arbiculations these should be fused at the hme of
the talocaleancal arthrodesis 1f the talocrural articulahon 1s an
volved cven attempt should be made to attam proper alignment
between the caleanus the talus and the weight beanng line of the
tibm In this way stran 1s avorded and imtation 1 reduced to a
mmmmum The heel of the shoc 15 rased to permat rolling off the
affected foot wath greater case, and to compensate for Ismitation
of mottan that may have occurred at the talocrural arhicolation
If the condition cannot be relieved by anv of these conservahive

measutes and of the pam 15 severe, fusion of Hic articulation or
astragalectomy may be resorted to
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Tractures of the Body of the Talus. Symptoms The symptoms
of this condition are pam on weight beanng pam on movenent
at the ankle jomnt and pain at the talocaleancal articulation Mhete
1s imitation of motion and usualls some swelling 1n front of and
to the side of the anlle, more on the lateral than on the mednl
side. The roentgenogram cstablishes the dizgnosts

Treatment stvpLe rracTURES In 2 simple fracture of this tpe,
that 15 onc wathout compression there 1s no need for reduction.
The leg 15 put 1n an unpadded plaster of pans cast, 1nd a walking
caliper 15 apphed As soon as the pam and swelling have subsided
sufficiently to penmit weight beanng walking 1s begun The cast 1s
wom for a period of six weeks and 1 followed by the application
of an Unna paste boot and the use of the corrective shoe, After
removal of the Unna paste boot physical therapy 1s carned out. This
consists in moist heat followed by massage 1n order further to
mobilize the arbiculation and relax the muscles if they have become
stramed

CONMPRESSION TRACTURES In a compression fracturc of the body
of the talus when there 15 a great deal of displacoment, there
also an alteration of the articular surfaces s hich would ulhmateh
give nise to a very panful joint. Reduchion can sometimes be ob-
tamned by direct extension A Stesnmann pin 15 passed through the
calaancus and traction 1s applied The foot 15 held i plantarfleaon
and traction 18 in a line 45 degrees postenor to the axis of the tibu
A movable cahiper 15 then fastened to the Sternmann pin, and pul
levs and weights are ublized for traction The leg 15 clevated on a
sphint with the knee held mn fievion Traction 13 continued for 3
peniod of four to six weeks. After the extension 1s emoved the hmb
15 held m position for weight beanng by means of a cast extendmg
up over the knee Tlus cast should be form fittmg and apphed
direetly to the skin A caliper should be apphed to the cast and
woight beaning started gradually After another six weeks penod the
cast mav be removed and an Unna paste boot applied Felt supports
arc put 1 the shoc and normal walking 1s gradually reestabhished
with the corrective shoe as an additional md In spate of the best
treatment however arthntic changes may occur as a result of m
juns of the articulation

Unreduced compression fractures of the body of the talus mﬂ]‘:
gne nisc to severe disabihity. Weight beanng and motion are pnmr:d
Astragalectoms or remanal of the talus Ieaves a severels impa
foot Occasionall an open operition may be indicated to remme
a duturbing fragment at wlich time an attempt should be made
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cct the position of the other fragments Tius operation shoutd
act::ncd mltp:);lmcdmtcl) after 1t has been established that sahs-
factory reduction 18 not obtamable by any other means This opera
tion docs not apply for neglected cases The pam may be n the
talocrural articulation with hmitation of domflenon er it may
be tn the talocalcancal articulation wath lamitation of Interel motion
at the heet If the pan 15 imited to the talocalcancal articulahion,
tlus jomt should be fused. The funion, however should not be
crmed out until sufficient tune has clapsed te be certam that con
servative measures such as were described for fracture of the cal

Fig 18 Healed fracture of the neel of the talus

cancus with mnvolvement of this articulahion wall not be effective
if the roentgenogram shows some changes i the talonavicular ot
calcancocubard articulations, these should be fused at the time of
the talocaleancal arthrodess 1E the talocrurt) arbscnlation 1s an
volved cven attempt should be made to attam proper ahgnment
between the caleanus the talus and the weight-beanmg Ime of the
tiba In tles was stran 18 avorded and imntabon 15 reduced to a
wummum  fhe heel of the shoc 15 rised to permut roliing off the
affected foot wath greater ease and to compensate for himitahon
of motion that may have occurred at the talocrural articulation

If the conditian cannot be telieved b amy of these conservative

maasures and +f the pain 1 severe, fusion of the arhenlation or
astrazalectormy man be resorted to



232 Diseases of the Foot

Fractures of the Neck of the Talns. Symptoms In this condition
there 1s usually o deformity just antenor to the lower ¢nd of the tiba,
The tarsal area secms to project upward. Swelling and tendemess
are present ust anterior to the ankle The roentgenogram cstablishes
the diagnosis The fracture, as scen by roentgenogram, may be 2
simple oblique hine wathout displacement, or 1t may be 2 transverse
line with upward displacement of the antenor fragment. Occasion-
ally the fracture Ime runs sbliquely and postenordsy, and the antenor
fragment 15 depressed while the postenor fragment 15 rotated.

Treatment NO DISPLACEMENT Or FrACMENTS If there 18 no dis
placement of the fragments all that 1s necessary 15 :immobilization
by means of a plaster of pans cast up to the knee. Weght beanng
can be begun as soon as swelling and pamn have subsided sufficently
so that 1t can be carmed out comfortably (Mg 118)

DISPLACEMENT OF ANTERIOR TRAGMENT If there 1s displacement
of the antenor fragment, 1t 15 corrected by brnging the foot into
extreme plantarflcaon over a wooden wedge and exertmg trachion to
the toes dircet pressure 13 then exerted against the anterior frag-
ment from above to obtain reduction The Thomas wrench may also
be used to force the fmgment mte posttion onc arm should extend
below the postenor part of the calcancus while the other lics on the
dorsal surface, over the displaced antenor fragment Tlus gnes m
creased power to force the fragment back sto position \When the
fracture 1$ reduced 1t usually 18 pessible to bring the foot up to 2
nght angle without displicement and a plaster of pans cast can
then beapplied ‘The cast 1s sphit 1f necessary on account of swelling
The foot 1s then clevated, and no weight beaning 15 permitted for a
peniod of two to four wecks, after which a plaster of pans c’n“hﬁ
applied directly to the skin and a walking caliper 1s attachied Weight
bearmg 1t then started gradually and the cast 11 womn for four to
s weeks

DISPLACLMENT OF FOSTERIOR TRAGMENT If the postertor fragment
15 displaced reduction 1s more difficult With the knee fiexed the
foot 18 forced into plantarficaon and traction 15 apphed to the .
Pressure 15 cxerted agamst the talus by means of the thumb }icd
finger forang 1t antenorls and being carcful not to allow the ;
ta go mto a pasition of valgus A plaster of pans cist s app to
with the foot 1n plantarBexion and 15 wom for a penod of two '
three weeks before boing changed The foot 1 brought to a ng
angle and a new cast is apphied dircethy to the skin A walkmz c:lhp“l'
ma be attached ind wewght beaning 1s begun gradually after “bg“
four weeks  1he cast 1s womn for another two to four weeks and B
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fallowed by an Unna paste boot, which 1s worn for ten days to two
weeks

Fractures of the Posterior Process of the Talns Symptoms The
symptoms are pain just posterior to the ankle, and swellmg and ten
demness over this area Pain 18 increased with extrerne motion at the
ankle. The roentgenogram shows the fracture of the postenor proc
ess. This must be differentated from the normal os tngonum which
occurs 1n the same area

Treatment The foot should be immobilized 1n a plaster of pans
cast. The cast should be apphed directly to the skin and a heel or
walking caliper attached as soon as 1t 1s hard. Weight beanng may be
begun at once, and fixation should be camed out for a penod of
about four weeks

A clup fracture of the talus may occur 1n connection with the tear
ng of the lateral hgament. If adequate treatment s directed agamst
the spram, a sahisfactory result will be obtained No additional treat
ment 15 necessary for ths type of fracture

Occasionally a fracture occurs along the antenor margin of the
tibna a3 a result of extreme foreeful domsifleion Thas injury 15 fol
lowed by an overgrowth along the antenor margin of the ankle on
the upper surface of the nech of the talus 1n the same arca These
cxostoses prevent normal domsifienon Imtation may anse with
motion and cause pmn Treatment consists in removal of the mar
gmal overgrowth and the exostotic ndge on the talus

FRACTURES OF THE TARSAL BONES

Fractwres of the Navicular Bone, A fracture of the navicular bone
occurs as the result of a fall wath the foot in plantarficion, as when
weanng Ingh heeled pumps 1t may be assomated with a fracture of
the talus Sudden hyperextension wath the foot in cquinus position
has o tendency to displace the navicnlar bone dorsally The liga
ments may tear and the displicement may be accompanied by chip
fractures of the cuneiform bones and talus This 1s 2 compression
type of fracture 1 winch the force 15 transmitted along the first
metatarsal bone from below and along the head of the talus from
above. There may be a fracture line through the body of the navicu
Lar bone a domal fragment may be broken off or the bone may be
compressed (g 119)

Symptoms The svmptoms are pain swelling and tendemess over
the navicular bone. The pam 15 incrcased on weight bearing and
motion n the tarsal arca There s a tendency to pronate the foot.
Occasionally a fragment 15 separated and displaced medully and
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downward to form 2 pamful protuberance The duagnosts 15 made
by means of rocntgenogmins

Treatment ~O DISPLACEMINT or rRacarEsTs If there 18 no dis
placement the foot 15 brought into the midpositon wlnch means
shght varus of the heel and supmation of the antenor part of the

A

Fig 119 Fracturc of the navicular with dusplacement of fragment A, Lat
cral vicw B antetopostenor vicw

foot with the foot at a night angle ar with same plintarflexion
ITis position 15 fived by means of a plaster of pans cast which &
tends from the tocs to Ielow the knee W eght beanng may be
begun by means of a walkmg caliper or 1 heel attached to the cost
as soon as the pan has subuded Tlus cast 1s wom for a peniod of
three to six wecks depending upou the saenty of the fractare.
After the Gt 18 removed the foot 1s held m posttion i rasing the
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mner side of the heel and the outer side of a transverse bar on the
shoc.

DISPLACEMENT OF FRAGMENTS If there 15 displacement reduction
15 accomplished under general anesthesia. With the heel lield m
shght varus etension 1s applied to the first, second and third meta
tarsal bones The antertor part of the foot 1s plantarficxed ncreasing
the height of the arch and simphifyving reduction While this traction
1s mamtmned the fragments arc molded into pesition by manual
manipulation Traction 15 continued until a cast has been applied
e cast 15 molded continuously until 1t has sct. Tlus position 1s
checked by roentgenogram and if sabisfactory 15 retamed for a
period of two to three weeks The cast 1s then changed a wallng
cabiper apphied and weight beanng started Tlus new cast 15 womn
for three weeks or more. If there are signs of structural weakness
of the hgaments 1 the mjured area support 1s obtamned by means
of waterproof adhesive, this 15 run from the outer side of the hecl
over the plantar surface of the foot and then over the area of the
navicular bone and attached on the lower leg

If there are multiple fragments and reduction ss not possible and
if there 15 mterference with motion an open operation 18 carmed
out and any loose pieces arc removed If the mjury 1s to severe that
itas likely to causc jont imtation m the future, or if there 1s an old
fracture with arthnitic changes arthrodesis should be donc.

T'ractures of the navicular bone of the foot n children must be
differentiated from kohiler s discase (sec Chap 17)

Tractures of the Cunexform Bones. Fracture of a cunciform bone
15 aften associated wath fracture of a metatarsal bong; at 15 generally
commmuted and there s Little displacement. Occasionalls there 1s
An associated dislocation Usually such a fracture oceurs as the result
of a dircet imjury or of a forcible twishing of the foot i which case
1t 15 aysocated with dislocation at the tarsometatarsal arhculation

Treatment Treatment consists in the apphication of a plaster of
Pans cast to protect the foot aganst stran and the development of
Pes valgoplanus The heel 1s held m shght varus the antenor part
of the foot m shight pronation and with the foot at a nght angle,
A cast 1s applied from the tocs to just below the knee. Weght bear
Ing 15 begun as soon as the pain has subsided sufficiently to permut
. Turther protection 15 assured by means of adhesive strapping
and felt pads in the shoc
W g“ﬁmﬁ of the Cuboid Bone. I racture of the cuboid bone 1s rare

1¢ usualh oceurs as the result of direct trauma or a crushing injuns
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the knee. The banjo splmt 1s then attached to the side of the cast.
A stamless steel ware 15 foreed throngh the bip of the toe invohed,
cither through the soft tissuc or bone dependmg on how heavy
the traction 1s to be Tlus wire 1s formed 1n a loop resembling a
safety pin to prevent compression of the tissucs wath trachion.
Traction 15 then obtmined by means of rubber bands The banjo
sphnt 15 bent so that the pull of the elastic bands 15 1n the axs of
the shaft of the involsed bone. Traction 1s continued until sabis
facton reduction has been obtained and until sufficient callus has
formed to permut fixation by means of a plaster of pans cast. This
ts determimed by the roentgenogram The entire penod of fixation
must be at Jeast six to caght weeks Weight beanmg mav be begun
soon after the cast has been apphed.

When the cast las been removed, supportive treatment 1s cssen
tral a stff shanhed shoc with a felt arch support should be wom
for three to six weeks followed v the gradual use of the corrective
shoe to recstablish normal strength 1n the foot

FRACTURES OI' THE TOLS

T'ractures of the toes usuillh result from diect tranma They
frequently occur when the bare foot strikes against a solid object

Fig 121 A, Transierse fracture of the proumal phialan of the great toc. B
Oblique fracture of the proumal phalanx of the Efth toe

such as 2 prece of furmture or are the result of a heay objeet
falling on the toes I ractures of the nuddle and termmal phalanges
of the sccond and fifth tocs rarcly give trouble 1 ractures of the
proximal phalanges frequenths gwe mrec to an angular donsal dis-
placement tlus 15 most pronounced i the prouimat phatam of the
great toe (g 121) N
Symptoms. The prncipal symptom 1s sharp painan the toc wlncl
1s usualls swollen and fender  ITis pam K anercased b notion
by pressure of the shoe and In weight beanng Crepitus ma fre
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If the injury 15 severe, there will be devitalization of tissue. Thys
devitahized tissue 1s carefully removed by sharp dissechion under anes
thesia (débndement) The tendons, nerves and blood vessels of
the foot are carcfully preserved If a flap of skin has been tumned
back, the under surface 15 cleansed and all devitalzed tissue lying
underncath carefully removed Hemorrhage 18 controlled accurately
and all the pulsating vesscls are tied. After thorough cleansing, the
wound may be closed. Divided tendons should be drawn together
and held with fine sutures When divided nerves are large enough
these should also be sutured.

The fracture and doslocation re reduced, and the wound is closed
and a cast applied A window may be cut in the cast over the
wound so that the wound can be dressed and observed Sterile
dressings are held m place by a compression bandage consisting of
scveral Jayers of shect wadding tied down wath a gauze bandage.
1f no nfection occurs the problem 1s that of a simple fracture. i
the wound 15 infected 1t may be necessary to remove one or more
of the stay sutures to assure satisfactory dramage. At the same time,
the foot 15 elevated and hot appheations are made.

The tume elapsed between mjury and the time the patient s
scen by the surgeon determmes the method of treatment timt s,
whether or not the fracture should be reduced and the wound
closed If the patient 1s scen wathun six hours after the tnjury surg:
cal cleansing reduction and closure are advisable; if cighteen hours
or more have elapsed the wound must be treated as infected and
should thercfore not be closed.

Whether or not to reduce the fracture inmediately after thor
oughly cleansing the wound 1 these late cases depends on surgical
judgment The possibility of the reductron of an cxposed fragment
carrying the infection deeper must be kept 1n mind

Lanergency Ireatment. Lmergency treatment of compound frac
turcs of the foot consists, first of all m covenng the wound with a
stenile dressing or f this is not possible at least wath a clean dioss-
wg nd n mmmobiltzing the foot aither with a pillow splint ot
Dlanket sphnt If there 15 artenal bleeding a tourniquet should be
applicd The patient should be taken to a hosprtal as soon 15 pos
stble Antitetanic serum 1s mjected (1500 units subeutancoush )
to avord anaphslasss @ small prehmmans dose may be gnen The
wound 1s then cleansed and a roentgenogrim made

Treatment of Infeeted Iractures. When the wound b seen eaght
cen hours or more after the mpuny s treated as an miccted frac
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15 that of an ostcomyehtis and the treatment 1s the same as that for
ostcomychitis of the foot In cases in wlich an abscess forms under
theskn adequate dramnage should be obtamed The most important
part of the treatment m these cases 15 to keep the foat at rest and
to assurc adequate dramnage. When the infection becomes walled
off the wound 15 packed with a petrolatum pacl to assure satisfac
tory drinage without mntation As the flammatory reaction sub-
sides the direct extension can be replaced by a cast and the petro-
latum pack 15 conbinued.

Gas Gangrene Infection The possibihity of infection b) gas baalli
must be kept in mind  Carly dmgnosis of gas gangrenc infection 15
dufficult although carly recogmition 1s most important for treatment.

The symptoms mclude a peculiar  mousy” smell tenseness 2
singular copper-colored appearance of the skin and a rapid pulse.
The general condition of the patient 15 usually much worsce than
the local condition would account for \ smear and culture should
be made of the pus, and the presenec of a short tlick baaillus would
suggest the possibiity of Clostridum welchu (Becdlus perfringens)
infection The presence of gas m the wound should be looked for
carcfully If there 15 a large amount of gas, the roentgenogram will
show a shadow Palpation of the bissucs will reveal a dishinctne

pe of crepitus If there 1s a sinall area of gas or air in the trssuc,

15 released after a penod of an hour or so the wound 1s reex
amined and if the area agam contams gas a diagnosts must be made
of gas gangrene.

In the treatment of gas gangrene all mfected and devitalized
tissuc must be removed and the wound laid wide open at once. The
polyvalent antigis-gangrene serum should be utihized soon after the
diagnosis 18 made or 15 scnously suspected, cven though its benfit
18 not established This 15 combined wath nnmct:\m;: scrﬁlm ;T;!:
exposed hissucs arc ingated with hydrogen perovide. Roen
therapy may be apphed to the arca mvolved Increased oxygen
systermucally 15 of benefit, and the oxygen mask should be wsed
In rarc cases the nfection spreads so rapidly that surgical measures
arc futile; severe gencral toxema develops and death usually oc
curs withm forty-eight hours )

I'requently 1t 18 necessary to ampuatate In these casces the ;.:ml
lotine type of amputation should be donc carly and should be Tugh
cnough so as to be absolutely sure to get beyond the mvolved ar&;[
However there should be no unnccessary sactifice of the hmb
amputation 15 begun at a certain Yerel and it 1s found that tlrere 18
some gas present the level of amputation sheuld be lugher
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DISLOCATIONS

DISLOCATIONS AT THL TALOCRURAL ARTICULATION

Bimalleolar and postenor hip fractures with a posterior disfocation
of the talus have been desenbed A forward dislocation of the talus
1s rare and 15 usually associated wath a fracture of the antenior lip
of the tibia It 1s brought on as the result of hyperestension of the
foot. The head of the talus can be palpated under the skin on the
anterior surface of the foot If 1t 1s scen soon after the mjuny redue
tion can be accomplished casily under general ancsthesaa Ihe foot
1 then held i midposition by a plaster of parts cast Walking can
be begun as soon as the pain and swelling have subsided

Without 'racture. Dislocation at the talocrural acticulation wath-
out fracture 18 extremely rare The postertor dislocation occurs more
frequently than the antenor Treatment consists i immeduate re-
duction under ancsthiesia and fixation by means of a plaster of pans
cast. Waght beanng 15 started soon after reduction The cast 15
worn far three weeks after which heat and massage arc utilized
to recstablish nonmal motion

With T'rcture. Complete dislocation of the talus is usualh asso-
cuted with fracture, and frequently the fracture 1s compound It
occurs as a result of falling from a height or of a sudden twist of
the ankie while runmng The displicement 1s usually postenor and
lateral The ligament attaching the talus to the b and filula
as well as thosc attaclung 1t to the tarsal bones, 1s tom  I'ic bone
1s forced out of its socket Swelling 15 severe and the talus can
etther be scen protruding through the wound or palpated through
the skin Motion at the ankle jomnt 1s lost and attempty at move-
ment cause increased pain [e relationshp of the foot to the tiba
1s altered enther forward or backward dependmg on the tpe of
dislocation The roentgenogram shows the displaced tahn

Tf 1t 15 seen soon after the imun reduction under general anes
thesta can be accontplished I means of traction and manual mamp

44
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ulation The knee s ficxed to a night angle, and the foot 15 m plantar
flexion to relax the tendo achilhs Traction 1s apphed to the el
cancus and the gap 15 extended so that the talus can be replaced
to 1ts normal position

In 5 compound dislocation the surroundmeg skin 1s first washed
for at least ten minutes with scap and water The wound 15 then
washed for an equal length of tme. Toreign particles and devital
1zed tissuc are removed  Under genceral anesthesia the talus 1s re
placed m 1ts normal position and the wound 15 closed A cast 15
applicd, with a window over the wound to permit daily dressing and
observahon When the wound has healed a form-fithng cast may
be applied and weight beanng begun

When 1t 15 not possible to reduce the talus by traction and
mampulation open operation 18 sesorted to Wath replacement of
the bone the wound s closed and immobilization 15 camed out by
means of a plaster of pans cast for a penod of two or three weeks
after wlich time the cast 1s changed A cahiper 18 apphied to the new
cast and weight beanng 1 statted. Tins cast s then wom for a penod
of about six weeks

DISLOCATIONS AT TIIL TALOCALCANEAL ARTICULATION
(SUBASTRAGALOID)

Symptoms. Dislocations at the talocalcaneal arhculation are asso-
cuted with dislocations at the talonavicular articulation They are
caused by a fall from a height with the foot plantarflexed (Tig 122)

There 15 pain, and weight beanng 15 not possible. The deformity
1 apparent The calcancus 15 displaced and there 15 projection of
the hicad of the talus on the medial side of the foot. Motion 1s
passible at the talocrural arhculation but lateral motion at the talo-
caleancal arbiculation 18 impossible Any attempt to mvert or evert
the foot causes mereased pun The roentgenogram showa the type
of dislocation

Treatment Immediate reduction 1s obtamed under general ancs-
thesia by means of trction and mampulation The knee 1s held i
flcaion Traction 18 apphied to the aicancus with one hand the
other hand on the anterior part of the foot pulls 1t mto plantar
flesion and extension While an assistant holds the leg the antenor
part of the foot 1s forced laterally and the caleancus 1s foreed beneath
the talus a snap 1s felt as the reduchon 1 accomplished T'ixahon
15 maintamed by a plaster cast for four to six weeks After the cast

15 removed heat and massage arc used and
e o used and motion 15 gradually
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As an altermatwve, the ongmal cast mas be womn for ten days and
then replaced by a form Ftting cast with 2 watking caliper attached.
This cast 15 worn for about six weeks An Unna paste boot 15 then
wom for a penod of about ten davs and physical theraps 5 utilized
until normal funchion has been reestablished.

DISLOCATIONS AT THE CALCANEOCUBOID AND TALO-
NAVICULAR ARTICULATIONS
Dislocation or subluxation may occur at the calcaneocubord and
talonavicular arbiculations, so-called tarsal” dislocations, These are
rarc and are usually assocated with fractures of the banes of the

Fig 122 Rocntgenogram of dulocation of talocaleancal and talona wculas
atticulations A, Before reduction B after reduthion

foot They oceur as the result of a sudden mpun with the foot in
phntarflexion

Symptems. There 1s swelling over the tarsal arca The foot scems
shorter The navieular bone may be displaced anterorh and felt
on the dorsal surface of the foot \ote frequently the cubud and
navicnlar bones are displaced downward  Fhe tvpe of lesion s 1¢
vealed 1n the roentgenogram Mavements of the anterior part of the
foot are lost and amy attemnpt at motion 15 pamful

Treatment. Treatinent consists m reduction under general anes
thesia as spon as possible after mjury e antenor part of the lc;ol
1s drawn 1 extension While the assistant mamtans traction llv-‘
surgeon manipulates and forees the bones back mto position . n
dislocation with fracturc t mas not be possible to obtam 2 :’:]
facton reduction sn winch case an apen operation mun be cal
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out When satisfactory reduction bas been obtaned, it 15 held by a
plaster of pans cast, which 15 kept on for ten days to three weeks,
then replaced by a new cast, and waight beanng may be started.
This second cast 18 womn for five or sic weeks.

DISLOCATIONS AT THL TARSOMETATARSAL ARTICULATION

Dislocation at the tarsometatarsal articulation may mvolve one
or all of the metatarsal bones the first and fifth being most fre
quently mvolved. The displacement may be complete or mcomplete
and 15 usunlly the result of falling from a height or alighting from
a moving vehicle.

Symptoms, The symptoms are shortening of the antenor part
of t?nc oot swelling on the dorsum of the foot and a projection of
the base of the ivolved metatarsal bone, which can be palpated
under the skin Pronation and supinition are mhibited, and pam 18
fclt when the mjured bone 1s moved The roentgenogram estabhshes
the dagnosis

Treatment Treatment conwmsts 1 mmediate reduction under
ancsthesia When all the metatarsal bones are dislocated the heel
15 held w fixabion while traction 1s applied to the antenor part of
the foot. By direct pressure the bones are molded back mto their
normal posihons. If but onc mectatarsal bone 1s involved, the trac
tion can be limited to this bone while the replacement 15 carned
out. After reduction has been obtamed a form fittmg plaster of
pans cast 15 applied dircetly to the shin Weight beanng can be
started as soon as the pamn and swelling will pest The cast s
wor for three weeks

DISLOCATIONS OF THL TOLS

Occasionally a dislocation oceurs at a metatarsophalangeal arhicu
lation Thic great toe 15 most often s olved, and frequent)y, 1t 15 dis-
located as a result of tnpping while descending stairs (Frg, 123)

Treatment Reduction 15 usually carned out casily under gen
cral anesthesm Extension 15 apphied to the toe, and the proamal
end of the first phalanx 1s forced downward and into normal post
tion The position 15 held by means of 2 cast which 15 wom for a
penod of three to four wecks.

DISLOCATIONS AT THE ARTICULATIONS OF THE TOES
(INTERPHALANGLAL)

Dislocations of the plalanges of the foot occur as a result of
trauma

Treatment. Reduction 15 usually accomplished casib by direct
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traction The position 15 retained by means of stnps of frm-backed,
waterproof adhesive tape, run Jengthwase on the dorsal and plantar
surfaces of the tac, as well as on the sides leaving the tip free. The
toc 15 not encircled so that circulatron 1s not hindered.

SEPARATION OF THE LOWER TISIAL EPIPHYS]S

Occasionally the lower tribial epiphysis 15 separated and fractured
as the result of a forceful torsion or sudden foreeful cversion of
the foot.

Fip. 123 Cracture dnlocation of the epiphyns of the proumal phalanx of
the fifth toc

Treatment Reduction should be camed out as sfoon nff]crl the
myury as possible Ixtension should be apphied to the foot winlean
attempt 1 madc to retrace the movements that caused the displace-
ment of the cpiphysis If the cpiphvsss s markedhy displaced and
not reduced an open operation must be considered to obtam satis
factory reduction

DISLOCATION BETWEEN TIIF LOWFR ENDS OF THE TIBIA
AND FIRULA

A spread of the syndesmoss between the lower ends of the hina
and fibuls may occur wath fracture of the malicok or with ap :nUhc
sprait The hizaments between the lower ends of the tibu and 5ln.;
arc tom This s 2 sertous mjuny that if not properh treated n';n;:
n 2 panful dialihty A displicement between the b and fiba
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alters the contour of the mlocraral articulabion in such a way that
strains oceur and mflammatory reaction 18 set up, ultimately gving
nsc to arthnhc changes

The spread of the tibiofibular syndesmosis must be hept m mimnd
 every casc of serious sprawn of the snkle It 15 the most frequent
cause of a persistent, painful ankle after mnjory Early recogmton
and treatment arc essental.

Symptoms. There 13 extreme swelling after the iy Woght
bearmg 1s pamful The roentgenogram shows a gap between the
lower ends of the tibia and Aibula with an alteration m the contour
of the talocrural arheulation The displacement between the lower
ends of the tibia and fibula may be seen more readily n the roent
genogram with the heed i extreme varus or valgus posibon since
thns caggerates the gap

Treatment Reduction 15 accomplished by direct extension to
the foot and hecl. While traction 1s mamntained the Hbra and fibula
arc compressed A plaster of pans cast 13 apphed with the foot in the
position of choice. The cast 15 split antenotly to allow for ineveased
swelling. The bmb 1 clevated on a Braun splint As scon as the
swelling and pain have subsided a new cast is applied The heel and
foot arc held m extension and the tibia and fibula arc compressed.
Waeght beaning may be begun on about the tenth day The cast
is worn for approxmately three to four months After removal of
the cast, an Unna pastc boot 15 utihzed to prevent swelling, more
than onc boot may be necessary The boot 15 worn for a penod of
about three weeks

A thoc that bungs the heel mto varus and the antenor part of
the foot into supmation 1s uscful m reestablishing normal funchon
of the foot. Mot heat followed by massage 1s ogmd in decreasing
the swelling relaxing muscle sposm and in reestablishiag mobon
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SPRAINS

SPRAINS OF THEL ANKLE OR LIGAMENTOUS INJURY AT THF
TALOCRURAL ARTICULATION

The most common mjury to the ankle 5 sprain or teanng of the
saft parts Lygaments are prmctically ahsavs tom and the capsule
and muscles e occasionally msolved 1 the tear The small vessels
arc ruptured causing a subcutancous hemorrhage If the apsule o
mjured an cffusion mto the ankle joint results

Etiology The higaments are tomn as the result of a sudden twut
of the foot at theankle jomt. An unguarded movement wath the foct
m nverston or eversion as the body weight 1s suddenly foreed upon
the ankle jomt will result 1 a displacement either medeal or Literal
at the jomt with teanng of the higaments Such imuncs occur frc
quently 1n competiive sports A ugh percentage occur as the result
of a sudden slip or musstep

Symptoms. e sudden distortion usually results m a sharp pun
as thic tissucs are torn Tis 1s followed by swelling, localized at first
aver the myured area but gradually increasing unhil the entire ankle
zone 35 mvolved e patn may nat be severe at fint but the m
ercased swelhng s usually accompanied by throbbmg and mtense
pam 1 requently 1t 1s possible to walk on the mjured ankle nnneds
ately after the ijuny but as the swelling mereases weght beanng
and movement cruse ntense pam

If the lateral hignments are tom myersion of the foot meteases
the pan hkewse, of the medml hgaments are miohed the pan
1 mercased by evenion of the foot

Pressure on the mjured part chats tendemess and at might the
pain 15 often miense The mble is fovensh and Jocal discoloration
15 nated tlus gradually ~orcads over the foot and up the I A
the anklc heals the diffuse swelling graduafh subsides and the ingun
may then be definnteh loclized the locabsed swelling hovene

2%0
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usuall 1sts for several davs In severe sprasns the hematoma,
winch tc.Pr:?s to become firm after four ot five days, 1s palpable under
he shn
' 1f the inpury 35 estremc, 1n addstion to the teanng of the liga
ments themsclves a fragment of bone may be torn from the tibia ot
the clcancus at the hgamentat attichment ot the tibua and fibula
may be so distorted that the hibofibular higament 1 torn (Fig 124)
These mjunes can be recogmzed 1o the roentgenogram, and such
a study should be made of all severe spramns

Treatment Tmmediate test 13 of primary importance. 1t 15 often
difficult for the myured person to reahize the seriousncss of the mjun

Fig 124 Rocotpenogram showing small fragment tomn from the talus in a
cne of sprain.

at once, since the symptoms are relatively shight and he 15 able to
continue with lus normal activities. The swelling can be curbed
bt cold compresses \Warm applications are probably of more value,
however since the swellng 15 2 normal reachion to the injury; local
heat will increase the blood supply and make for more diffuse
swelling but will tend to encournge more rapid healing. Consider
able rehef of pam may be obtained by local vasoconstnetion (cald
applieations) to curb the swelling <ince some of the throbbing s
duc to loc! tenwon

In severe mpunies where hemorthage occurs a compression band
agew of value This bandage conssts m wmpping tw o rolls of 6anch
sheet wadding from the toes to just below the knee. A 3 inch gauze
bandage 15 then wrapped snugly over Yus and fastened with the foot
m the nudposition  The position 1s held and some fixation obtamed
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by mcans of adhesive strapping Thie foot 15 elevated wath one or
plows and woight beanng 1s prolubsted The pan can us
be controlled by means of codeme and aspinn

In }ess severe mpunes 1 plaster of pans cast may be utilre
obtmn fiation If the patient 15 hospitalized overnight the
are watched to see if there 1s interference with arculabion, and
necessary the cast 1s spht If the patient 1s not under close obsc
tion the cast must be spht immediatch If the cast s not spl
cabiper ot @ heel may be fastened to 1t the patient 15 pennitter
be up and about 1nd weght beanng can be begun at once, If
swellmg necessitates an antenor operting of the cast sufficrent we
beanng 1s possible to enable the patient to retum home but ¢l
tion of the foot must be carned out for several hours durmg
day to prevent an mcreasc of the swelling

I'he object of treatment 15 fiation of the tom structure and
turn of normal funchion as carly as possible. As soon as the sweli
decreases, or at once m the cases of less severe mjunes, fisat
of the torn hgaments can be obtained by adhesive strapping (1
177) As far as possible, the foot 15 held s mydposition I
latcral higament 1s torn the heel 15 brought mto valgus sufficicr
so that it 15 possible to bring the torn edges mnto apposihion cxtre
valgus should be avoided The bandage 15 applied and alioned
remain for about three weeks. As healing t1kes place the hieel sho
gradually be braught nto slight varus and the antenor part of
foot nto pronation [he treatment for pes valgoplanus 13 instity
as a prophylactic measure to prevent deforrty and the devel
ment of a weak foot after the spram

If the medial hgament 15 tom a less frequent wyun the fi
1s brought mto slight varus and the antensor part of the foot 1t
pronation which 1s the position of choice: waaght beanng may
encouraged at once with this posttion and normal walking v
follon automatically

In many cases both medial and lateral hgaments are tom nec
sitating rctention of the midposition or shght varis cither Iy €
or by adhesive strapping 1f the distortion 1s so great as to caust
spread between the tibs and fibuby tlus must be reduced unc
anesthesia 1f necessan Correction of the deformuty ss selained
means of a plaster of pans cast Comprossion over both malle
aids in holding the apposition If 1n addition to injun to the Iu
ments, 2 fgment s tam from ather of the malleoh or from
caleancal attachment this condition wall respond to the treatme
described for severe sprams
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1leat and massage are uscful in njunes m which there has been
effuion or extreme swelhing The hematoma will absorb more
rapidly 1f diffused. The greater the area of absorption, the more
raprdly the swelling wall decrease. Prolonged physica) therpy after
sprains 13 usually unnecessary 1f carly weight beanng 15 made pos-
sible by means of sahsfactory fixation

In some mstances the treatment includes the ose of a compres-
sion bandage followed by the applicabion of a form fitting cast
dircetly to the skin and then an Unna paste boot A Gibney bandage
may then be required, after winch heat and massage are used and
the corrective shoe 13 worn

CHRONIC SPRAINS OT' THIE ANKLE

Chronic spram 1s a wealhened condition of the igaments i which
there 15 a recurrence of the mjury on the slightest provocation It
15 usually the result of a poorly treated acute sprain There gencrally
18 a supination or varus deformity—in other words an clongation
of the latcral ignment of the anlle. The looseness of the anlle joint
gives nisc to a subluxation of the talus This repehition of sub-
luxation at the ankle jont results 1n an instabihty

Symptoms. The prumary symptom 1s a sprawn, recurnng frequently,
without much provection There 1s shight mstability and uncer
tanty n walking, and the foot 15 usually weal. As a nule, the
muscles are poorly devcloped

Treatment The treatment of chrome sprains consists 1n retain
g the foot m the corrected postion and carrying out functional
exerase this 13 done by means of the correchive shoe to bnng about
normal gait. In the more severe types where the igament 15 stretchied,
cortection may be obtained by surgical mtervenhion Tlns consists
n renforcement and shortemung of the lateral igament and can be
done by reflecting a flap of the penosteumn from the fibula and
attacling 1t to the tamal bones In a similar way the tendon of the
peroncus brevis or fascia lata may be utilized to remforce the
weakened hgament

Some of the pam 1 duc to spasm of the muscles of the leg, par
teularly the peroncal muscles Tlus 15 a reflex spasm due to imta
tion and the injured higament 1s stretehed. The spasm tends to Leep
the higament under tension and to continue the wntahon Injec
tion of the ligament with 1 or 2 per cent procame bangs about
telaxation of the muscle spasm and relicf of the symptoms (Lenche)
The myection may have to be repeated to prevent recurrence of
the muscle spasm” The snjection of procaine 1n the acute stage e
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sults i rclaxation of the muscle spasm and permits the foot to be
brought mto the position of choice. Unprotected weight bearmg
15 not advisable at tins stage. The injured structures should be pro-
tected until they have had time to heal
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ACUTE BONE ATROPHY
(SUDECKS ATROPHY)

Acute bone atrophy 15 a svmptom complex charactenzed by an
osteoporosis which cannot be accounted for by disuse alone. This
atrophy occurs as a complication of mjury to the foot or anlle.
It 15 assocated with pamn and stiffness 1n the foot and with trophic
changes m the skin and nails The predomnant symptom 15 pan
The pecubiar picture seen i the roentgenogram 15 charactenstic.

Etwlogy The condition 1s beheved to be due to a neurotrophic
distarbance. There 15 a simulus along the refles arc which results
n a loca} hyperemia This causes osteoclashic absorphon of bone
and results 1n a depletion of muneral salts

Symptoms A rclatively mimor mnjury near the ankle or foot may
be followed by pmn and swelling distal to the site of mmury In
some mstances one 1s unable to obtam a hustory of trauma, often
one finds the extreme pamn and loss of funchon occurnng some
wecks after a relabively tnvial mjury At first there are defimte but
shght symptoms, then there 15 an interval dunng which there 1s
1o scrious complamt; this 1s followed by a thurd stage in wiich the
symptoms beeome acute. The pam 13 extreme on weight beanng
and prolubits the usc of the foot, any attempt at motion causing
excructating paim The pam 1s reheved while the foot 1s at rest

The foot becomes swollen and the skin becomes smooth and
glossy There 15 discoloration and the foot takes on a cyanotic
color There 15 an increase m mtershtal tension The swelling de
ereases only after prolonged clevation There 1s some atrophy of the
small muscles of the foot as well as of the ligaments Motion 15
hmtted, and there 1s a tendencs toward rapid ankylosis The roent
genogram shows a charactenstic  patchy  type of atrophy n the
region of and distal to the site of the onginal mpun (Mg 125)

‘Treatment. The condition docs not respond well to local heat

255
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massage or passive motion Unprotected active motion acts as an
wntant, and immobilization usually leads to increased anlylons

In the acute stage 1t 15 generalls well to allow the pain and swell-
ing to subside beforc apphang a cast The patient as put to bed for s
days to three weeks wath the hmb elevated A shcet wadding com
pression bandage may be of value dunng thus perrod.

Fration that will permit the patient to walk 1s the treatment of
choice. A form fitting plaster of pans cast with a walking cahiper

P
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Fig. 125 Roentgenogram ta a casc of acute bone atrophy of the foot fol
lovang nunor njury at the ankle

or heel attached 15 most satsfactors Tlus permints walkng a shl:}
distance and gradually the distance 1s inereased  The foot » clovat
between the wallung penods [n view of the etreme pan cxpc;';)
cnced on weight beanny, i 15 impottant to reassure the paticnt »3
an explination of the condition in order to obtan s meg;hg?c
Ilie more rapidhy function can be reestablished the more rapidls

condition subsides
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In extreme cases where the vascular disturbance does not respond,
sympathectomy has been performed wath good results

The condition 15 stubbom but will respond to persistent conserva
tive treatment. Usually the symptoms subside Jong before the roent
genogram shows reestablishment of normal calaum deposit.
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KOHLER'S DISEASE OF THL NAVICULAR
BONE

Kéhler s discase 15 charactenized by a dectease in the size and by a
change n the shape of the nmvicular bone of the foot It 1s a self
limiting duscase the final result of wincl 1s complete restoration of

Tig 126 Rochler s drscasc of the navicular bone Rocntgenogramy show
wng charactenstic changes of the nxvacular bone A Anteropostenor view
nate the wregular distribution of calciurn B Lateral view note the decrease
in width and incremse 0 density (T'rom Ilzuser Am | Dis Cluld )

the navicular bone It usually occurs m children cight to ten vears
of age- the youngest patient on record was two and a half years old,
the oldest ten It oceurs more frequenthy 1n bovs than m guls (Tig
126)

I tolagy The ctiology 15 unknown It has been pomted out that
the pavacular bane which i late in essifving 15 subject to letxcs!r.m;
and to repeated trauma Injunes to the soft bone may hrnt abou

255
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the changes scen in Hus disease, It has been thought that trauma n
terferes with the blood supply and scts up natntional dusturbances,
the pathelogic changes, however are not those of a nutntonal ne-
crosis

Symptoms. Usually only onc foot 15 mnvolied although in about
25 per cent of cases hilateral involvement has been deseribed. Lamp
1s the most common symptom The area over the navicular bone 15
sennitive to pressure. The foot 15 often weal, and there may be wn
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Tig. 127 hochlers ducase, healing stage.

paument of muscle tone Waight beanng may cause pan i the
region of the longitudmal arch At bmes acute symptoms mandfest
themselves and there may even be swelling and redness over the
azveular area Remissions oceur so that the condition may be pres-
ont without symptoms

Theroentgenogram shows the tvpical chianges The navicular bone
alone 1 mvolved its form 1s wregular and 1ts density has been n
creased. It projects above the normal contour of the foot In the
dorsoplantar direction ats sizc 13 greater but from front to back, 1t 1s
much shorter (11g 127)

Treatment In the acute phase, when there 1s pam and swelling,
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mmobilization with a plaster of pans cast fora penod of three tosr
weeks 15 advised In most cases the ssmptoms are relatnvely tmasl
and subside wath relief of the strain on the longtudinal arch, This
can be accomplished by throwing the weight on the outside of the
foot by means of the corrective shoe. The heel of the shoc 1s raned
on the mnner side to obtam vamus, and the commashaped transverse
bar 15 raised on the outer side to assure pronation of the antenor
part of the foot In this way the Jongitudinal arch is raised and the
stramn at the navicular area 18 rehieved

With reestabhishment of nonnal gait the symptoms are relicved,
the foot becomes stronger and the structure of the nasicular bone s
gradually reestablished. After a period of onc to three vears the sue,
contour, arclutecture and calcium content of the navieular bone are
completely restored
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FREIBERG’S DISEASE OR KOHLER 11

T'reiberg s diseasc 18 charactenzed by an enlargement of the heads of
the second and third metatarsal bones and, rarely, of the fourth.
Usually only one bone 1s affected at a time.

Enology The condition 15 behenved to be the result of mechanical
stram and abnormal repcated traumas that occur at the heads of the
second and thurd metatarsal bones It 18 usually seen n cases of pes
valgoplanus assocated with metatarus latus

Since the second metatarsal bone 15 generally the longest, 1t 15
axposed to mncreased weight beanng and trauma Cases have been
deseribed 1n which the condition developed after the radical opera
tion for hallux valgus When radical opemtion was performed and
the weight beanng surface of the first metatarsal bone was lost, m
creased stramn was placed on the head of the second

Acute symptoms are sometimes brought on as the result of direct
trauma or sudden strawn as in jumping. The alteration of the head
of the metatarsal bone 13 believed to be sccondary to the mereased
demand on 1t

Symptoms. Pain 15 usually present on weight beaning, particularly
n walking There 15 tenderness and swelling over the dorsal area In
the acute phase, pam ma persist while the foot 1s at rest. Movement
of the toes 1s hmited There 15 a tendency toward dorsiflexon and
contraction  Attempts to flex the toes m a plantar direchion with
Passive motion cause severe pan An anflammation oceurs at the
metatarsophalangeal articulation with contracture of the collateral
ligaments At times the enlarged head of the mvolved metatarsal
bone 1s palpable.

In the carly stages Little change 15 scen 1n the 1oentgenogram

Yere may be a shght decrease in the calaium deposit of the head of

the affected metatarsal bone Gradually its shape alters The convex

articular surface becomes flattened and the arhicular space appears

widet The head may show a fragmentation stage assocated wath a
261
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loose fragment at the articular space The donsal part of the head
seems to be involved to a greater degree than the plantar part.

In the later stages the deaalafication 15 replaced by an mereased
calaum deposit, and there may be an overgrowth or projechion of
callus m the dorsal area of the hicad of the metatarsal bone, A de
formuty of the head usually persists and sccondary arthntis mas
develap (L1g 128)

Trcatment Treatment conssts first w relieving woght bea
g on the heads of the sccond and thied metatarsal bones Larly
recognition 1s important to prevent the development of advanced
osscous changes Dunng the acute phase clevabion and hot pacls,
with gentle massage, are bencfieril i relieving the symptoms. A
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Tig. 128 Froberp s disease (hocliler I1) of the second metatarsal bone Note
® thcbsrc%omut) of the head and the secondan arthnts

)

hieavy soled shoc may be padded n the region of the Jonptudinal
arch with a sccond pad immedmately provimal to the heads of the
second thurd and fourth metatarsal bones This latter pad removes
the pressure from the imvolved head The rolling gat should be dla'ri
cotraged and the patient should walk wath the feot shehthy rotab
axternally toprcwntshctc]mtthcmchtamp]n:hngmlammhim

After the inflammation at the inctatarsophalangeal articulation
has subsided, the corrective shoe 15 presenbed to comect the p‘t“:
valgoplanus and at the same time, to relieie the excewne “m'ln
bearng on the heads of the second and third metatarsal lmmlm
carmng out normal gait wath the correetn e shoe the tunm;r\‘; d
tends to force the toes m a plantar direction strcteh the w ftf:t
ligaments and carrect the dorsal contracture: The comeetne lolf!u'
should bx apphcd graduall otherwise forecful stectclnz ©
hgaments will cnse pain and mav cven set up imtstion
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T"or tlus rcason 1t 1s advised that the shoc be worn at first for short
penods of but five to ten minutes at a ttme Gradually, as the Iiga
ments are stretched and the patient can bning the foot mto more
normal position, he 1s able to tolerate the correction for a longer
time, and the duration of the exercise peniod may be lengthened ac
cordingly Ultimately all symptoms are relicved by weanng the cor
rective shoe 1t s usually continued thereafter because it 1s most com
fortable.

In most cases the conscrvative treatment just described has made
operatre procedures unnecessary However wn advanced cases with
marked altcration of the head of the metatarsal bone and loose bodics
m the jomnt, correchion by operation has been suggested Through a
small dorsal incision the loose bodies are removed and the rough
iregular head 1s made smooth by means of a small curved chusel Re
moval of the licad of the metatarsal bone 1s not advised, siee this
wnereases the stramn on the heads of the others

REFERENCES
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MARCH 10OT
(Deutschlacnder s Discase  Pred orey )

March foot 15 a hnear fracture through the middle of the shaft of s
metatarsal bone appeanng wathout the lustory of a severc injury It
may occur m the sceond or thud metatarsal bones The condition
denved its name from the fact that it was first noted in am recnats
after prolonged marclng. Chnically 1t 15 charactenzed bh swelling
of the soft tissue m the dorsal arca with pan and tenderness over
the involved bone

Ltrology The condition 15 usually associated with metatarsus latus
and pes valgoplanus and 15 somctimes secondary to the adical opena
tion for hallux valgus 1t s believed to be cavsed by a mechanieal in
suffiieney 1 the antenor part of the foot which results man
crcased load on the metatarsal bone In addition 1t may be the reult
of a strain and may occur in cvihans as well as in mihtan recnnts

Aurl, Jansen noted spasm of the 1nterosser muscles and
the opmion that 1t led to vascular obstructson which myvolved the
bone as well as the soft tissuc 1Tus mterference with circulation was
conducive, i lus opinion to atrophs of the bone wiich ultimately
resulted in fracture

Svinptoms, The patient compluns of pam n the regiom of the
sccond or third metatarsal bone He favors the affected foot ond
walks with o hmp There 15 a palpable edematons swellug on the
dorsum of the foat Tendemnens 1s present over the shaft usually at
the junction of the middle and distal thrds of the pamiul melstarsal
bonc I paticnt sometimes complaws of cramps tn the small muy
cles of thic antenor part of the foot

In the carh vtages the roentgenogranm mas show ao change Aftet
rbout ten davs penosteal changes are seen \fter fonr weels the
rocntgenogram reveals a hncar fracture Subpeaostead hmmﬂlus:n:
arc snd to seeur e penosteat callus 1 acessasc and plpablea
mdhcates that the condition his been prosent for soinc e 2

6
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Trcatment must alwavs include removal of thie underlving canse,
which 1s strun of the antenior part of the foot. Metatarsus latus and
pes valgoplanus are treated by means of the corrective shoe The
transverse bar correets the spread of the antenor part of the foot and
ratses the middle metatarsal bones so that the strun of weight bear
g 1s decreased on the heads of these three bones While this treat
ment 18 being camned out heat and massage can be utilzed to ad-
vantage to deercase the muscle spasn in tIns arca and to improve the
carculation

The symptoms are relieved by these corrective measures and nor
mal function 15 gradually recstablished in the foot The fracture
heals with callus but the callus gradually decreases so that the bone
ultimatels assumes a normal contour

REFERENCLS
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TENDON RUPTURE AND DISLOCATION

RUPTURE OF TIIE GASTROCNEMIUS MUSCLE

This condition usually occurs m athlctes particularly tennss plavers
sprnters, hurdlers and ball plavers It may, howeier occur spon
tancously with shght or even no exertion

Symptoms The maost importnnt symptom 15 a sharp pan 1n the
calf winch comes on after sudden exerbon This 15 followed b
severe muscle spasm Depending on the seventy of the myury the
calf may show sweling hematoma with discoloration and permist
ence of the spasm. The tear may be 50 great that a gap s palpable
between the muscle fibers. The retraction of the proximal muscle
belhy leaves a gap 1n which a finger can be placed Relativels fen
strands or muscle fibers may be torn and the result 13 a sharp pam
without objechive findings except the muscle spasm which subsides
after a few munntes Occanionally with sudden forceful excrtion of
the postenior group of muscles an acute pain 15 suddenly felt n the
calf. There s loss of power and a fechng that something has snapped.
This condition was beheved to be due to a teanng of the plantans
muscle but 1t 15 more likely duc to a teanng of the fibers of the soleus
o gastrocnemuus muscles

Sudden cxertion should be avorded when there 1s mereased danger
of teanng fibers—for nstance 1f a hmb has been kept m a cast and
the muscle fibers have become weakened.

Treatment. In complete tear of the gastroencmius muscle 1t ss best
1o expose 1t and suture the Fbers m order to assure the reestablish
ment of normal strength In a partzal tear the foot should be held in
Plantarflcaon wath the knee flesed In this way rclaxation of the
muscle 15 obtamed The hmb 13 hept quet until the muscle has

lod, 2 matter of tn o to three weeks In some cases 1t may be neees-

=n, to discontinue all weight beanng: n others, strapping of the foot

and onbe, holding the plantarflexion with a rsc of the licel may be
267
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Treatment must always include removal of the underlymg cause,
which 1s strun of the antenor part of the foot. Metatarsus Yatus and
pes valgoplanus arc treated by mcans of the corrective shoe. The
transverse bar corrects the spread of the antenor part of the foot and
raises the middle metatarsal bones so that the strain of weight bear
mg 15 decteased on the heads of these three bones While thus treat
ment 18 being carned out, heat and massage can be utilized to ad-
vantage to decrease the muscle spasm in this area and to improve the
circulation

‘The symptoms are relicved by these corrective measurcs, and nor
mal function 1s graduslly recstablished in the foot. The fracture
heals with callus but the callus gradually decreases so that the bone
ultimatels assumes a normal contour

REFERENCES
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268 Diseases of the Foot
sufficient treatment. In any case, sufficient time should be allowed for
the muscle fibers to heal completely before they are subjected to
strun otherwise, they may remam weal.

RUPTURE OF THE TENDO ACIIILLIS

The tendo achillis may rupture 15 the result of a violent contrac
ture. This usually occurs at the junction of the muscle belly and the
tendon The tendon may be tom from 1ts snsertion into the calcaneus

— e

Tig 150 Calcarcous deposits i the tendo achills.

ora short distance above it Cases have been reported 1 whnch there
was spontancous rupture The torn cnds become attached to the
tibia in the process of healing .

Symptoms. The first ssmptom of traumatic rupture ss a fccl:m,’(?1
something having grven way a sudden snap may be assocrated with
sharp pan Pam 15 Jocalized over the area of rupture, and thﬂ'clﬁ
tenderness swelling and discoloration A gap can be felt between t_\lc
tendon ends There 1s loss of power but the foot can be voluntanly
brought mto plantarficaon by virtue of the ummparred posterfor
tibial peroneal and plantins muscles
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Treatment If rupture of the tendon 1s recognized at once, ex
posure and tepatr will give eacellent results If the condition 15 un
recognized lowever, and scar tissue forms i the gap, sahisfactory
repair by operation 1s much more difficult.

In mcomplete tear at the junction of the muscle and the tendon
conscrvative treatment may give satisfactory results This consists in
fixation of the ankle mn plantarficxion with the heel elevated and the
knee fesed 1f the tear in this regon 15 complete or so severe that
there 15 defimte weakness or if there s a gap early surgical repair 18
mdscated

In severe cases when treatment has not been carried out, or
cases of spontancous rupture, there may be a disabihty which re
quires surgrcal repatr The tendon 15 exposed, the scar removed the
vicarrous attachments are released and the tendon 1s repaired with
chromic catgut The plantans tendon may be used as a suture to close
the gap m the injured tendo achillis

Myositis Ossificans of the Tendo Achilhs. The tendo achilhs oc
casionally shows calcarcous deposits w hich may grve nise to symptoms
of discomfort Tlus 15 a relatively rare occurrence and usually does
not require any treatment (Tig 130)

TRAUMATIC DIVISION OF THE TENDO ACHILLIS

Traumate diviston of the tendo achillis 15 usually the result of an
acadent and most frequently occurs among sheet metal workers
Striking the back of the leg agamst the sharp margins of scraps of
sheet inctal may result in an masion of the sk and tendon

Treatment Treatment consists m washing the wound wath spap
and water for ten minutes sutuning the tendon and closing the
wound e tendon 1s fived 1 a relaved position by holding the foot
n plantarfiexon the knee betng flexed by means of a plaster of pans
cast or a sphnt Although the tendon usually heals with some scar
tissue, the prognoss for recovery 1s satisfacton, the power of healing
of the tendo aclnlls bemng extraordimarily good or this reason
smple closure of the tendon sheath followed by fixahon with the

tendon relaxed will result in healing and the reestablishment of
normal function

RECURRENT DISLOCATION OU TIE PERONEAL TENDONS

The coune of the peroneal tendons from the leg to the foot runs
atanght angle in the region of theankle joint Thes are held in post
ton b the supenor retinaculum  which prevents them from shpping
anterior to the fibula In severe imun the fibers of the retinaculum

10
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do not tear but its attachment 1s tom frec from the Abala thus per
mitting anterior displacement of the peroneal tendons

The condition 15 usually the result of trauma occurring m com-
petitive sparts m which the foot 15 brought mnto extreme adduction
with a sharp varus twist at the ankle and a consequent sharp con
trachon of the peroneal muscles to prevent the acaident

Symptoms. There 15 sudden displacement of the peroneal tendons
anteniorly whenever the foot 1s actively everted.

Treatment. If the patient 15 scen immeduately after mjury con
servahive treatment 1s the treatment of choice, The foot 1s fixed i the
midposttion or with the heel 1o shight valgus by means of a plaster
of pans cast applicd direct)y to the skin The cast extends from the
toes to the knec and s accurately molded particularly 1o the regron
of the lateral malleolus In casc of a mmnor tear fisnbion may be held
with adhesive tape.

If the retinaculum has not been permtted to heal and of the dis
locations secur surgical intervention 15 necessary  under genesal
ancsthesra and with a bloodless ficld a curved inasion 15 made
around the lateral malleolus The peroncal tendons are then ex
posed and replaced m therr normal grooves Through the same in
aston the lateral margin of the tendo achiliis 1s exposed, and a seetion
1 sphit from 1ts lateral side, 1llowing an attachment to remain at the
lower end. The free end of the attached shp 15 then placed 1n front
of the peroncal tendons drawn through a hole drilled m the fibula
and brought aronnd antenorly to be sutured npomitself Thus finn
loop 15 made to hold the tendons  place A prece of fascra lata may
be utilized to make a new rehipaculum to hold the peroneal tendons
m place

'})‘hls condition 13 nearly always assocuated with extreme valgus.
Since displacement 1s mare lable to occur i this pesition, bnngmg
the heel into varus may deerease the frequency of its occurtence,
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DISEASES OF THE NERVES

TRAUMATIC DIVISION OI' NERVES THAT SUPPLY TIIE FOOT

Division of or mjury te the satic nenve or 1ts branches, cither the
tibul or peroneal nerves will give nse to disorders i the foot.

Ltwology The nerve may be partally or completely diided, or
there may be complete or mcomplete physiologic interruption
When there 1s actual anatomic divasion, the nerve fibers are severed,
when there s physiologic interruption only the power of conduching
impulses 15 lost. In physiologic mterruption, therefore, spontaneous
tecovery may oceur; in anatomic division the mjury must be reparred.

Actual division may be the result of a cut or bullet wound The
nerve may be mjured as the sesult of pressure; the peroncal nerve as
exposed to pressure from a splint that 1s too tight, a brace strap that
bmds ora tight cast Scvere fractures may actually tear the nerve, or
newly formed callus may exert pressure on the nerve, The nerve may
Iikewise be myured by overstretchimg, as in mampulative correction
of an old ficxion deformity of the knee- 1t may, on the other hand be
caught m scar tissuc which constncts the nernve fibers and causes
panalysnis

If a nerve 1s divided and the cnds arc not i contact new fibers
grow from the proumal part and coil up to form a ncuroma To ob-
tain growtl m the distal scetion of the nerve it 1s necessary to resect
this bulbous end and bring the two scgments together

Symptoms. If the scatic nerve 1s mjured the symptoms wall be
those of mjury to aither the tibal or common peroneal nerves, or
both I the injury 1 ngh m the pophitcal space, both the common
peronaal and tibial nerves will be nvolved below the pophteal space
where the seatic branches are separated either nenve may be i
volved alone,

With a peroneal nenve muny sensibility 15 lost over the dorsal
sutface of the foot and the antenor and lateral surfaces of the leg.
In the most central part of the wmvolved arca pressure pin pnck

N
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and temperature scnsabions are absent, sensation to hght touch 18
Jost over a larger area If there 1s a partial lesion, several of the mus
cles may be active, whereas others are paralyzed and only part of
the arca supplied th the sensorv nerve would be involved. The bor
ders of the area supphed by the paralyzed nerve are sensitive to pm
prick and to extreme temperatures The muscles supplied by the
common peroneal nerve are paralyzed the dorsifiexors of the foot
mncluding the extensors of the toes and the peroncal group Paralysis
of these muscles results 1 plantarflexion or equinus deformuty of the
foot with a plantarflexion contracturc of the toes and a shght ten
dency toward mversion due to the action of the tibulis postenior
The foot cannot be brought nto dorsiflexion nor can the proximal
phalanx of the toes be dorsiflexed, and the ability to evert the foot 18
lost The patient walks wath the drop foot gait. There 1s some ten
dency toward trophic disturbances the skin 1s dry  shiny and cold
and the nails may lose therr gloss and show ndges.

With a tibial nerve myury there 1s a sensory disturbance of the
skin on the sole. When the tibal nerve 1s diided  the muscles
paralyzed are the mverters and plantarflaors of the foot. The plantar
flexor muscles of the foot supplied by the tibual nerve arc the gas
troenemius and soleus Owang to the paralysis of the plantarfiexors
there wall be a tendency toward talipes calcaneus. The tibualis pos-
terior which 1s a strong nverter of the foot, 15 also supplied by this
nerve As a result of the paralvsis of the posteror tibial muscle, the
hecl will go into valgus The power to flex and scparate the tocs 15
lost since the long and short plantarflexors of the tocs as well as the
Tumbneal muscles and the abductor hatlucis arc all supphed by the
tibial nerve. Trophic disturbances may occur 1nd result i uleers
particularly 1f unequal pressure 15 exerted on the foot The musculr
atrophy 15 rapid and extensive, and the clectncal test shows the pres-
ence of the reaction of degencration

Treatment. In tmumatic division of the nerve the wound 15 &
plored and the nerve sutured unless infection 18 present. If the nene
1s caught n a scar 1t 1s dissected free, the scar tissac is removed and
the nerve may be transplanted. When the nerve is njured as there
sult of 1 fracture 1t may undergo spontancous recovery 1f it 1s caught
m a callus however the paralyss usually becomes progressively
worse In this case the callus is cxposed at the sitc of fracturc and the
nerve 1s freed It 1s somehimes neeessary to transplant the nenve to
prevent its bang caught mn the formation of now callus o

When a large gap results from destruction and retraction t; e
nerve, 1 nerve transplant mav be considered. After suture of then
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yured nesve, of 1IN €ase SPOntancous recovery 1 expected, the paralyzed
limb 15 sphinted to rehere tension on the nerve and to prevent con
tracture of the active muscles The first sign of recovery usually be
gns at the proxmal part of the hmb and spreads toward the per
iphery Tins may be noted as carh as six weeks after mjury or opera
tion, 1t may take up to two vears to obtan the maximum yecovery

Dunng the peniod of recovery, muscle tone and arculabion are
mamtained by means of moist heat and hight massage; physieal
therapy may e begun three or four weeks after the operation Ix
Lreme care must be taken 1 the apphication of heat not to cause a
bum A single lamp 1n a cradle, whch will create a temperature of
about 99° 1 1s nsually sufhoent.

With 1 complete or even partial lesion of the tibal nerve, when
there 15 nesthesin of the sole and poor trophuc supply, the danger
of trophic uleer 18 great. Care must be talen to provent pressure,
as pressure from a sphint or plaster can result m a trophic uleer within
thurty six hours A rough pomt m 2 shoc, or even wninkles in hose,
may result m a bhister and an uleer difficult to heal The wleer may
become deep and reach the tendon sheath Infechion s a senous
comphation owng to the poor blood supply

The foot st be hicld m the position of chaice, by meauns of a
hght, form fiting splint made of plaster of pans plashic matenal,
or mefal Rest sn bed 1s not neeessary dunng the cntire penod of
recovery Adequate protection of the paralyzed muscles can be ob-
tamed on wught beanng by a plaster of pans cast wath a walking
caliper attached

Ambulant treatment 15 recommended  sinee it improves the ar
culation strengthens muscles that are not paralyzed and permuts
the paralyzed ones to resume thesr fanction as they recover

It scuatic mvolvement the knee as well as the foot 15 mcluded in
the cast. The form fitting cast can be replaced by a leather and steel
brace wath an anlle catch to prevent the foot from dropping. The
brace 15 attached ta a metal foot plate wiueh will help support the
weakened foot

In a peroneal nerve lesion the brace 15 used to prevent foot drop
and any tendency toward nversion of the foot. A single outside
iron wath an ankie catch and spng to prevent the foot drop 15 used

In a tibwal nerve leston when the foat tends to go mto dors:
flevion and valgus, 3 foot plate and bilateral wron 1s nsed to hold the
foat 1 position

In cases of wreparable myun to the scuatic nenve the maxamum
amount of function 1 restored by means of arthrodess mcluding
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fusion of the talocalcancal talonavicular and calcancocubosd arhen
Iations which stabilizes the foot To prevent foot drop pastenior
bane block 15 the most effective type of operation 1n cases of rep-
arable mjurs to the peroneal nerve where there 1 no deformity the
same surgical procedure is indicated 1f a deformity 15 present manp-
ulatine correction must precede surgen

METATARSATGIA
{Morton s Discase)

Metatarsalga 1s a pamnful condition which is usually 1o the regron
of the head of the fourth metatarsal bonc but 15 somctimes localzed
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Fig 151 Photomicrograph of section taken through enlargerment of
= Qigtal nerve, thowng bross of penncunal and endoncural tissue

to the sccond or thud There are two types One 1 charactenzed
by a referred pai to the fourth toe 1t s an excruciating ntermuttent
pam wluch occurs while weanng a tight shoc It i rehieved on ;lfc
moval of the shoe and gentle massage of the antenor part of thc
foot Thas pamm 15 behieved ta be the result of compression of thc
mterdigital nenve  The other tvpe of metatarsalga is hinnted h‘z Id
metatarsaphalangeal acticulation of the fourth or sccond orLt] ure !
toe. There 18 wsualls a contracture of the capsule and col lcf::]
Trigaments wath a dorsiflcvion deformity of the provm] phalany ant



Discases of the Nerves 275

a tendency toward claw toc The plantar surface of the head of the
metatarsal bone mvolved 15 panful and tender, and there s an m
flammatory reaction m this aren Usually a plantar callus denotes
excossive pressure over the head of the metatarsal bone.

Itology In those cases n ninch the pan 15 in the toe, displace
ment of the head of the metatarsal bone 1 the causatwe factor
It lcads to 2 neuntss m wlich the mterdigital nenve 1s com
between the displaced heads of the metatarsal bones (g 131)
Ongmally an mflammatory process occurs w the mterdigital space,
mvolving the penmeurtl tissue Somctunes an adventitious bursa
1s formed Later this mlammation may result n varying degrees of
degencrative change, from persistent mild inflammation to advanced
degenerative change. With increase 1n fibrosis and the deposihion of
hyahn and collagenous materal an cnlargement of the interdigmtal
nerve at its bifureation occurs I some cases the head of the meta
tarsal presses upon the interdigital nerve from above If the head
of the metttarsal 15 displaced m 2 plantar duection there s a
spread of the antenior part of the foat and loss of the acch, or there
may cven be a plantar convexity mstead of an arch An additiomat
factor 1s a tight shoc wiuch forees the heads of the metatarsal bones
agamst cach other thus cansing compression of the nerve. Occasion
ally an overgrowth of bone mn thus region will cause compression
of the nerve. The Ingh hecled shoc 15 also a factor masmuch as 1t
throws unduc strmn upon the antenor part of the foot. Pes valgo-
planus and foot strun are usually associated wath this condition

In those cases n which the metatarsalma 1s misted to the head of
the mctatarsophalangeat articulation, there s a definite sign of the
abnarmal pressure The stress of the body waight results 1 an i
flamimation on the plantar surface of the head of the metatarsal
bone as welj as at the metatorsophalangeal articulabion Metatarsus
latus and pes valgoplanus may be the underlying causes of this kpe
of metatarsalgma It 1s also scen secondany to chromic mfections
arthnbis of the foot The abnonmal position of the foot results i an
alterabion n weight beanng and causes abnormal pressure upon
the head of the metatarsal bane

Symptoms. The metatarsalgi charactenzed by a referred pan
the toe 15 often preceded by a feching of subluxation of the head of
the metatarsal bone. It usuall occurs while walking 1n hagh heeled
shoes and 15 reheved by removing the shoe and rubbing the tocs
or Iy massaging the hicads of the metatarsals The attack of pam 1s
somctimes followed by a fechng of numbness or tightniess wn the
toe. The condition 1s more frequentls unilateral when it 15 bilateral
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fuston of the talocalcancal talonavicular and caleancocuboid articy-
lations wluch stabilizes the foot To prevent foot drop, pastenor
bone block 15 the most effective type of operation In cases of imep-
arable njun to the peroncal nerve where there 1s no deformity the
samc surgical procedure s indicated 1£a deformuty 1s present mamp-
ulative correction must precede surgen

METATARSALGIA

(Morton s Discasc)

Mectatarsalgia ts a pamnful condition wlich 1s usually m the region
of the head of the fourth mctatarsal bone but 1s somehmes localzed
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Tig 131 Thotomicrograph of scction taken through colapement of the
* digrtal nene shawing fibrosis of penmeunn! and cndoneural tissue

1o the second or third There are two types One 1 charactenzed
by a referred pam to the fourth toe. It 15 an excruciating mtermttent
pamn wluch occurs while weanng a hght shoe It 1 relicved an hn:
moval of the shoc and gentle massage of the antesor part of thc
foot TIns pam 1s behieved ta be the result of compresion of ‘l c
mterdipital nenve  The other type of metatarsalgma 1 himuted to téc
metatarsophatangeal articnlation of the fourth or sccond ot tlue |
toe. There 18 wsually a contracture of the capsule and co)hlmd
Iigaments with 2 dastflecion deformuty of the proxmal phalamx an
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a tendency toward claw toe. The plantar surface of the head of the
metatarsal bone mvolved 15 panful and tender, and there 18 an 1
flammatory reachon n this arca Usually a plantar callus denotes
excessive pressure over the head of the metatarsal bone.

Etiology In those cases in which the pam 15 1n the toe, displace
ment of the head of the metatarsal bone 15 the causative factor
It leads to a neuntis m which the mterdigital nerve 1s compressed
between the displaced heads of the metatarsal bones (Fig 131)
Ongmally an inflammatory process occurs i the mterdigital space,
mvolving the penincural hissue Sometimes an adventihous bursa
15 formed Later this nflammation may result in varying degrees of
degenerative change, from persistent mild mflammation to advanced
degenerative change, Wath increase i fibrosis and the deposition of
hyalin and collagenous matenal, an enlargement of the mterdigital
nerve at its bifurcabion occurs In some cases the head of the meta
tarsal presses upon the interdigital nerve from above If the head
of the metatarsal 15 displaced m a plantar direction, there 1s a
spread of the antenor part of the foot and loss of the arch, or there
may even be a plantar convexity mstead of an arch An additional
factor 1s a tight shoe wluch forees the hieads of the metatarsal bones
against cach other, thus causing compression of the nerve. Occasion
ally an overgrowth of bone i this region will cause compression
of the nerve The lugh-heeled shoe 18 also a factor masmuch as 1t
throws unduc strain upon tlie antenor part of the foot Pes valgo-
planus and foot stramn are usually assomated wath this condition

In those cases in which the metatarsalga 1t hmited to the head of
the metatarsophalangeal articulahon therc 13 a defimte sign of the
abnotmal pressure. [he stress of the body weight results tn an 1n
flammation on the plantar surface of the head of the metatamsal
bone as well as at the metatonophalangeal arhculabon  Metatarsus
Iatus and pes valgoplanus mav be the underlying causes of this type
of metatarsalgia It 18 also scen sccondan to chronic fectious
arthnbs of the foot The abnormal position of the foot results 1n an
alteration 10 weight beanng and causes abnormal pressure upon
the head of the metatarsal bone,

Symptoms. Iic metatarsalga charactenized by a referred paUn m
the toe 15 often preceded bn 4 fecling of sablaxation of the licad of
the metatanal bone. It usually occurs while walking m high heeled
shoes and 15 refieved by removing the shoc and rubbing the toes
or ;v massaging the heads of the metatarsals The attack of pamn 1s
sometimes followed b a fecling of numbness or tightness 1n the
toe. The conditron 1< more frequenth unilateral whenat 1s bilatera!
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usually one foot 15 morc scverchh nvolved than the other The
antenior part of the foot may be loose, and the head of the meta
tarsal bone can readily be dusplaced 1n a plantar direction With the
head of the metatarsal bone n this position compression of the
antenor part of the foot may reproduce the acute pam m the toe,
This pamn 1s mtermittent and between attacks the paticnt may be
symptom free Sometimes there 15 a constant pain 1n the region of
the metatarsophalangeal articulation and head of the metatarsal
bone

Pain wlich 1s imited to the metatarsophalangeal arhiculation and
head of the metatarsal bone 1s burning and crampmg The objectne
findings include a plantar callus under the head of the metatarsal.
These 15 tendemess over the plantar surface and domiflenon con
tracture at the articulation Tlicre may also be a depression on the
dorsum over the head of the metatarsal bone Al the toes are con
tracted forming @ modcrate degree of claw toe The antersor part
of the foot 1s n supination so that 1f the heel were placed in normal
position the head of the fist metatarsal bone would not touch the
ground There 1s some Imitation of motion 1n the tarsal area

Treatment Treatment consists first in removing the imtation
from the affected mterdigital nerve This can be accomplished by
placing a felt pad just provumal to the hieads of the metatarsal bones,
wath the snchned plane directed medially to reestablish ther nommal
positions Repeated injections of 2 to 5 cc of 2 per cent procamne
solution between the heads of the third and fourth metatarsal bones,
or over the point of greatest tendemess will give immediate symp-
tomatc relicf and aid in the resolution of the infammatory process.
The skin 15 punctured and the procane soluhion mjected wlile the
needle1s being mserted toits full depth \When the pam is very acute,
this can be repeated datly uatil control of the pam 15 obtaned. In
most 1nstances however imjechions at weekly mtenals have been
found satisfactory, Frequently onc mjechon gnes immediate and
permanent relief provided corrective treatment 1s camed out When
1t takes longer to obtam correction the mjections must be repeated,
and mn these patients weekly ntenvals are best

When thic imtation has been present for 2 long time an cnlarge
ment of the digital nerve at its hifurcahon results Betts described
this as 4 neurora and adwised surgical remeral Ml henm ealled
1t a neurofibroma and also advised surgenn When the pasm 8 et
sistent and does not respond to conservative treatment surpeal 1e
moval should be camed out 4 transverse bar applied ta the outside
of the sole of the shoe will bring about the same cffect In the most
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acute phases of metatarsalgia, and when the condstion has been of
long standing, rest 1 bed, elevation of the foot and the applica
tion of warm most packs may be necessan to relieve the acute
svmptoms A metal arch support shaped to fit the arch and with
an antenior raise belund the heads of the metatarsal bones, 15 of
benefit Strapping the antenior part of the foot so that the heads of
the nuddle metatarsals are hugher than the first and fifth decreases
the pamn

In order to obtmmn a cure, 1t 1s neeessary not only to get symp-
tomatic relief but also to climmate the causative factor, namly,
the altcred weight beanng of the feot Tu the street and dress shoces
womn by the paticat the antenor felt pad 1s m the shape of an
mehned planc and 1s placed postenor to the head of the fourth
metatarsal bone, wath the meline directly medually whereas the felt
padn the region of the langitudmnal arch 1s directed laterally to hold
the heel 1 the varus position Later, the comective shoe 15 used
The comma shaped transverse bar has an mchned pline m the
medial diection, and the hieel 1s brought into vanny Thus treatment
1s sdenbical wath that dirccted agminst pes valgoplanus, parhculary
when the antenior part of the foot 18 m supinabion It restores not
only the Jongitudmal arch but also the transverse arch and relieves
the compression at the heads of the metatarsal bones Symptomatic
rehief 15 obtaned and the causative factors are eimnated.

When the heel of the shoe generally worn 15 obviously too Ingh
and has too small a wesght beanng surface and when the antenor
part of the shoc 1s too narrow  the shoe must be discarded If the
tendo achillis 5s short as from weanng Ingh-heeled shoes, 1t must be
stretehed Thus can be done gradually with Tow hiecled shocs or by
a plaster of pans cast. Tendon Jengthening may somebmes be
necessan

If changes 1n the nerve are so advanced that relicf 15 not obtained
by climinating altered wesght beanng, surgeny 18 indicated A small
donal wewsion 15 made m the web between the wvalved toes, and

the entire enlarged part of the digital nenve, including its bifurea
ton 15 excised

CAUSALGIA

Causalgea 15 2 peeniliar post traumatic symptom complex wlich
frequentl follows bullet wounds 1t s relatieh tate, however, and
usualls comes onls to the attention of the neurologist or anmy
surgeon

Svmploms. Charactenistic of causalga 1s a sensation of burming
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usually continuous with parovysmal cxacerbations Pam 15 expen
enced 1n the ball of the foot associated wath a feching of dryness of
the skin [lis 15 mereased by imtation and by sudden movement
or jamng Touching a dny object, or even the thought of dryness,
mercases the burnmg

A defimte emotional and nervous disturbance 15 assocuted with
the condition Nervous shocl, of any type will mncrease the sensatron
of burning The pam 15 not hmited to the nerve supply of the mypured
nerve but has a more diffuse distribution In causalgu the lesion
will usually be found to be a parhal one, incomplcte anatomeally
or partially mvaded by surrounding scar tissuc. It 1 found more com-
monly in the median and peroneal than n other nerves

Once the symptoms of causalga are present they may be con
tinued or increased 1n sevenity by an increase i afferent impulses
(I'g 39 p 72) The arca of mjuny s the first and most frequent
stte for the ongin of these impulses Owing to the mjury, fiber inter
achon or crosstalk  exates pam fibers directls These impulses
may stimulate the antertor horn cells of the same segment, causmg
muscle spastm which exaites parn tors that are the second
source of more pain stmuli The preganghemic sympathetic neurone
may also be shmulated, causing vasomotor alterations which will be
the tlurd source of additronal painful stemull. Cutancous hyper
algesia may develop The nercased sensivaty of the pan receptors
1s a fourth source. With the constant bombardment of the inter
nuncual neurones n the gray matter of the spinal cord from these
peniphicral stunuly, and mercased cerebral excitation an mteruncnl
pool 1s formed Tlns acts as the ffth source of mcrcased impulse
activity These multiple foct of mereased pamn stmult form a vicons

cle
C)Truhm:nl. Treatment consists i rest wath the foot m a sphnt.
Passive motion should not be attempted. Elevation and the ap-
plication of monst packs offer some relicf The disturbance as has
been indicated scems to be connected wath the autonomic nervous
system 1t has thercfore been suggested that svmpathectoms might
be of some value General hygiemie measures and the use of vita
muns By and Bz arc of some valuc i combating the nenve fﬂ“&"}"-
The disorder usually reaches sts height about four to five m]oﬂi l]‘
after the mjury and then gradually clears up spontancoush 2
though slow]y Scdatives mas be necessar to control the pan dunng
the heght of the attack.

It :ﬁflcn treated successfullt cither by neurolisis or by rosection
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of the area of the tesson, 1f ths con be determmed, and by suture
of the freshencd nenve ends

NEURITIS OF AN ISOLATED DIGITAL NERVE

A pecutir vasomotor disturbancy mvolvng the fifth toc 15 occa
stomally secn The chiology 1s probably a compression of the toc
reswiting m ymitation of the digital nerve Mycosss 1s an assocated
ﬁn(Il'llrrlcgfcmsct is chametenzed by cute sharp burming pam which
ocenrs penodically aither wath weight beanng or at rest The pamn
15 aggravated by cold damp weather

hg 132 Neuntn of small toe, showing typeal ndgang sud dscoloration

Clincally there s 2 tender sharp ndge slong the dorsomedual
sutface of the toe (Frg 132) The enture toe 18 crythematous

Treatment Relief can be obtained by ingecting procaine at the
base of the toc In some cases o single injection 15 sufficient, but
usualhy a half dozen are necessany Pressure 15 rlieved by padding
with lamib s wool between the toes and weanng a sufficiently wide
shoe The foot 15 treated for mveosis 1F the symptoms persist, cra
sion of a part of the nerve to the toc may be required

NFURITIS OF AN ISOLATED SENSORY NERVF IN TIIG FOOT

Neuntis of an solated sensony nerve m the foot 13 2 rare condi-
tion There 15 4 chromie nflammation of the pennennum without
mioliement of the nerve fibers The superfical peroneal nerve or
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the distal end of the saphenous nerve may be mvolved wath ths
condihon The disturbance 1s almost always assoctated wath foot
stran and pes valgoplanus

Svmptoms. When the superficial peroncal nerve 1s involved there
15 2 burnimg and tingling pamn over the lateral side of the foot The
most common symptom however 1s numbness duc to decreased
sensibiiby There 15 a decrease n the sensihaty of the skm both
to touch and temperatore The sensation of pam and burming usually
comes on after prolonged standing If the saphenous nerve 15 1
volved symptoms are cxpenenced over the medul side of the leg
and the mner side of the foot and ankle Pressurc on the nerve chats
pain and the thickened nerve may be palpated.

Treatment. When the foot strain 1s relicved and the pes vaigo-
planus defornity corrected the nerve svmptoms subside. In some
cases there 1s apparently spontancous recovers A fen cases hae
been reported mn which exposure of the nerve and resechion of 2
segment was followed by rehief of symptoms

Tlus condition ts stmilar to meralgu paresthetica which mvolves
the lateral cutancous nerve.

PLANTAR NEURITIS

Medml and Latem] Plantar Nerves, Inflammation of the medol
and lateral plantar nerves of the foot 1s somctimes observed second
ars to mury of the postenor tibml nerve. Tt 18 also scen 1n cases of
extreme pos valgoplanus In the latter type of case the nenve has
suppascdly been stretclied as a result of the valgus position of the
heel or m extreme pes valgoplanus by the clongation and lowenng
of the longitudinal arch

Symptoms There 15 tendemess over the plantar surface of the
foot and pressure on the nerve below the medial malleolus causes
pam There 1s hlentse atrophy of the small muscles of the foat
and the toes assume a dorsiflexed position

Treatment Treatment consists w keeping the foot at rest until
the imtation of the nerve subsides This ts followed by correction
of the valgoplanus

Tibmﬁnd %’ocgonml Nerves. Another form of plantar nounts
mvolves the tibual nerve, and sometimes the peroncal nene below
the malleols, with a locahzed mflammators Iesion 3 ganghon m:::
be present winch includes the nerve and causes a frie neurntis. Tl:c
condition has been obscrved fallowing twisting of the ankle
cause s believed to be an inflammatory change around the nene
after hematoma
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Symptoms When the tbmal nerve s mvolved, there 15 an
creased sensttvaty over the plantar surface of the foot The nene
can be palpated below the medual malleolus, where it 15 felt to be
smuch thicker than normal. Pressure on the nerve at thus site causes
mereased pan m the foot.

Treatment The treatment s surgical  exposure of the nene
under local ancsthesia and removal of the cyst.

Plantar ncuntis must be differentiated from an mflammation of
the plantar aponcurosit A contracture sumilar to Dupuytren s con
tracture of the hand may occur m the plantar aponcurosis There 1s
tincheming and shortening of the plantar aponcurosis with an
crease of the longitudinal arch and some contraction of the toes
It may oceur m association wath a typical contracture of the hand
or 1t may occur glone. In the few cascs that T have observed no cor
rective trcatment was indicated except i one case where rapid
growth with pain on weight beanng necessitated removal

SCIATIC INVOLVEMENT OF FOOT

Symptoms. If the scatic nerve is inflamed  true ncuntis 1 present
Tlus mAammation causes pan on the plantar and lateral surfaces
of the foot. The pamn 15 assocated with hypersensitivity of the shin
which may show tropluc changes the small muscles of the foot
become weak and tend to atrophy, and there 1s diminution or ab-
sence of reflexes

More common than the true neunitis however 15 a referred pam,
sometunes called ncuralgna, which mvolves the lateral side of the
foot and extends qlong the muscles of the calf and thugh Tlus pain
15 duc to contracture of the muscles and 1s frequently assocrted
with functional decompensation of the bach, sacroiliac and lumbo-
sakclml imtation spasm of the tensor fascrac latac, and pes valgo-
planus

To differentate scatica and muscular stram, the Bragard sign
15 an md. With the knee shff the lower extremity 1s fiexed at the
Yup until the patient complains of pan The foot 15 then brought
from plantarfiexion to domiflexion An mcrease of pam ndicates
that the nerve 1s involved and that a truc neunts 1s present since
the distal branches of the nerve are stretched as the foot 1s brought
mto dorsificaon if however this procedure produces no pam the
tronble 15 due Yo mvelvement of the muscles on the postenior or
Literal surface of the tugh (Tlus test 1s not seluble if the tendo
aclullis i short )

Treatment Treatment must be directed agamst the mfamma
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bion and the changes n the jonts and muscles of the hacl and
thigh although correction of the pes valgoplanus 13 of defintte
value m reheving the neumlga Fius correehion a5 camned out as
described under Pes Valgoplanus

MUSCLL, SPASMS AND CONTRACTURES IN THE FOOT AND
LOWER EXTRCMITY

A panful muscle spasm followed by contracture of the muscle
occurs 1n the foot, leg, thigh or lower part of the back s 1 result
of functional decompensation or stabe stran This type of con
tracture has been observed n assocation with Jow back pan and
referred pan m the region of the scuatic nerve (scabica)

Ltwology The causc 15 2o acute stram such as from prolonged
standing, spasm occurs when there 15 an accumalation of the
mctabohe products m the muscle. Conbinuous use causes the forma
tion of lactic acid and carbon dioxide, wlich arc not removed
rapudly enough by the arculation In the presence of a functional
decompensation there s an alteration of the position of the foot
and knec expressed as pes valgaplanus and genu valgum The spasm
occurs dunng the peried m which the deformmuty 1s developing The
spasmodic condition may become constnt, and a contracture of the
muscle may result

Certain muscles are morc subject to this type of contracture than
others In the leg the peroncal muscles, the tibmhis antenor the
medual head of the gastrocnemius, and the tibubs postenior arc most
frequently affected by these contractures. Around the knee the sac
tonus and around the hip the gluteal muscles frequently show
spasm Tl tensor fascac ltac 15 frequently myolved both wath
spasm and with contructure With statie changes mn the lumbo-
sacral and sacroiliac artriculations, the lumbar muscles of the spine
arc prone to chrome muscle spasm

Occasionally an 1ctual rupture of an mten crtebral dnk may give
nse to pan wath muscle spasm and contracture In such mstances
objective findings such as scusory changes motor changes or atroply
wall be present

Symptoms. In the carh stage of muscle spasm and contracture
due to functional decompensation there 15 myvoluntan spasmodic
contracture, or a cramp which lasts for a fow minutes. Vam may
oceur dunng the peniod of steun or at night and mtcrmpt skeep
These attacks of pam occur peniodically and are rehaved n rost
and licat with hight massage  There may be cramps i the foot g
thigh or lower part of the back In the later stage, pes walgoplinus
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wiration The bizarre picture that results 15 charactenstic of an
tenior pohiomyelitis The paralysis m onc foot mav be complete,
whercas m the other there may be only partial paralyss or even no
pariysis at all In one foot the antenor group of museles gy be
paralyzed, whereas an the other the postenor group may be ‘par
alyzed Thus there may be entirely different deformities in cach foot

Despite these vanations m involvement, however, certamn types of
deformuty usually develop. The development of the deformity de
pends not only on the paralvsis but to some extent also on the
contracture of the opposing museles and on the mfuence of gravib
If alf muscles that control the foot are paralyzed the foot will not
remain 1 the midposition weight beanng forces the heel into
valgus, and gravity causcs the antenor part of the foot to drop
This condition 15 known as  dangle foot. If the domsiflexors are
active and if the postenor group of muscles 1s paralvzed, the heel
15 drawn forward, the height of the longitudinal arch 15 mercased,
the toes arc contracted, and there 15 a tendeney toward talipes
caleaneus 1f the domsificxors arc paralyzed and the postenior group
of muscles 1s active, the foree of gravity and contracture of the pos
tenior group cause an equnus deformty When the peroncal group
of muscles 15 paralyzed, the foot will assume a supiated and sarus
position If the tibalis antenor and tibuls posterior muscles are
mvolved a valgus deformity with pes valgoplanus as well as {oot
drop 18 Likely to develop These deformitics are the residuc of
antenior poliomyelitis

I'hc progress of antenior poliomychtis 1s as follows [t there
ts a short mcubation penod thougﬁt to be onh three or four days
Dunng the penod of imtial infection acute symptoms anse head
ache, drowsiness Iistlessness nausca vormting Ingh fever and oc
castonally symptomns suggestive of acute upper resprratory nfection
Rigidity of the muscles of the neck mdreates menngeal imitation
the spinal flwd shows an ncreased cell count (l\'mphoc"tmn} and
ancrease of the globulin content Ihere 13 flacead paralysss wath Joss
of reflexes and gradual atrophy of the imolved muscles At first the
muscles are sensitiwe and movement causes pan The parahisis 15
usually most cxtensive at the onsct owng to an inflammaton 1€
~ctron aronnd the nerve cells As the edema subsides the paralysis
decreases Destruction of cells by the virus however results i
residual antenior poliomyelitis Nevertheless  smprovement doc;
take place dunng this residuat stage  There i recstabhishment ©
same powet m the mvohed museles, the remaiming muscle fibers
Inpertrophy and further function may be gamed throngh everenes
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Treatment The treatment in the carly stages, for this reason, 15
complete test After the mfammation has subsided, the recovery
stage sets m and phvsical themps may bestarted Rest for the foot 15
obtamed by means of a postenor splint helding the foot at a nght
angle To tecstabhsh strength i the parhally pamlyzed muscles,
funchional everaise 15 the wnost vatuable. Under water exercises i a
Tlubbard tank, and swimmung m a heated pool are excellent physio-
logic exerasses The psychologic cffect of voluntary movement 15
also of valuc,

The foat 1s used mamly to stand and walk. To permut weight
beating 1t 13 therefore neeessany to protect the weakened muscles
v means of a form fithng plastes of pans cast The muscles are
m this way protected agamst strain dunng the normal exercises of
standing and walking

Astounding results are frequenth obtmned by the application of
a cast and reeducation i waltking and standing 1n cases in wiuch
patients Iave been treated by massage and muscle reeducation for
months without noticeable improvement. The cast 15 replaced wath
m six weeks to three months by a Jeather and steel brace Fune
tional exercises are continued until the maxmum amount of power
has been obtamed i the muscles

The limb must be protected at all bmes to prevent contracture
of the muscles with resultant deformties Braces are wom i the
davtime, and sphnts are utthzed at mght. Despite treatment there
15 usually a ressdue of the pamlysis and there will be a tendency
toward a speafic type of deformit The most frequent of these
deformutics 13 tohpes cqunus next tahipes equinovarus, then the
talipes eqmnovalgus and finalh the dangle foot.

‘Tahpes Equinus, Talipes equnus mav occur as a result of an
tenior pohomyelitis, 1f the domfiexors of the foot are paralyzed,
contmction of the healthy postenor group of muscles of the calf
wall result in @ defornmts Lven 1f the postenor group of muscles 15
paraivzed the foot wall fall snto an cquinus position as 2 result of
oravihy

Svmptoms The fint simptom noted 1s the charactenstic post
tion of the foot i plantacfiexion thic antenor part of the foot touches
the floor while the heel 1s clevated e heads of the metatarsal

& recone imercased pressure: and usually the sk of the plantar
surfaee over thus area shows calluses Oceastonally a small pereentage
of power remains 1n the dorsiflexors, but 1s not adequate to Iift the
foot m normal wallme o those cases over a long peniod of time
gravits mav cause stretching of the doriflexors and result 1 a loss
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of this remaining function The foot 1s short and the plantar apo-
neuros:s 15 contracted and thickened. There 15 usually some msta
bility of the foot and strain 1n the region of the ankle, The entire
hmb s often short as a result of the paralytic mvolvement, m which
case a certamn omount of equinus deformtty results m compensatory
lengthemng 1f the length of both imbs 1s the same, the lengthening
duc to the deformuts 15 compensated fot by fisaan of the knee ora
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Fig 153 A, Tahpos cquinus duc to mtmorlziolho?\yd:m Noate the con-

tracture of the great toe and the increased her of the arch B The oot

after correction by the author s method

pelvic tlt. The foot 18 usually extemnally rotated ultimatel tlus
results 1n rotation of the tibia and valgus at the knee.

Treatment Treatment consists fist m prevention of the
deformity When the anterior group of muscles 13 parahzed
foot drop should be prevented by the apphication of a poslcnu;
splnt at mght and by a brace which has 2 block at the ankle }olln
to prevent cxcessne plantarfleaon dunng the da Dunnx:h‘hf
residual stage walking mas be started m a fonm fiting cast ]Hr
tlus 1s replaced by the brace dunng the dan and the posterior sphn
at night
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Once a defornnty has developed 1t 13 necessary to correct at. In
young paticnts manual mampulation may be sufficient to obtamn
correction, this 15 retamed br 8 plaster of pans cast. Walking s
penmtted on the cast, winch 1 Titer replaced by & brace. Correction
should be obtamed as carly as possible m order to permit functional
exeresse, that is wallang m the corrected position wath the protec
tion of the brace In this way the maximum amount of muscular
development can be attamned The carlier normal exerase can be
camed out wathout stran the better the result.

n older patients correction of the deformity presents a more
difficult problem The short foot wath 2 cavus deforrmity 15 corrected
first by multiple fasciotomies and tenotormes The antenor part of
the foot 15 forced nto dorsificaon with the tendo achills aching as
a resistant foree. The cavus s further corrected by means of the
Ilaglund footboard and Spanish windlass After this deformaty has
been comected Hhe tendo achillis may be lengthened subcutaneously
so that the foot can be brouglt up to a nght angle posshon (g
133) The foot 15 held mn the cast m the midposition, and weight
beanng i begun as soon as the pasn subsides, wlich may bein onc to
five days ‘The cast may be replaced by a brace with a lock at the
ankle jomnt whieh aflows the foot te drop cnough to permut the
weanng of 8 heel on the shoc

After the age of might vears 1t 1s possible to obtam stabilization
of the foot v means of an operation 5o that 2 brace 15 no longer
neeessary This 18 accomphished by arthrodesis of the talocaleancal
talonavicular and caleancocuboid articulations (g 133) With the
foot held in the nndposition fusion of these arhiculations will ob-
Iterate amy tendeney toward lateral displacement wnd resultant
mstabihity

Complete foot drop can be corrected by means of postenor bone
block an mesion 1s made on the lateral side of the tendo achilhs
and the tendon 15 diided, as in tendon lengthening The Jower end
of the tibia the postenior tip of the talus and the postenor surface
of the caleancus are then exposed A small fragment 1s remos ed from
the postenor end of the talus A large, flat block of bone 1s then
emoved from the caleancus and tamed up so that it comes in con
tact with the surface of the talus just below the tiia thus formmg
2 mechamical block ta prevent the foot drop.

stonalhy 1t may be preferable to prevent foot drop by utihiz
mg the tendons of the paralized antenor muscles to suspend the
foot w domficnion Tlus 1 accomplished by an antenor waision
aver the tiba Several hioles are dnlled through the tibu and con
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nected by means of a clusel to make a large window throngh the
tibia The tendons of the anterior muscles are then exposed dnaded,
run through tlus window and sutured onto cach other Sufficient
tension 1s applied to the tendons to allon for a shght strctchung. The
foot 13 usually suspended at about a nght anglh

1f there 15 an extreme equinus and cavus deformuty with shorten
g of the foot correchion of the deformuty 15 frequenth camed out
at the same tune as the arthrodesis of the three arhiculations This
correction conststs 1 removal of part of the head and neck of the
talus resulting e a shortened foot

I have found 1t of great value m all cases arrespective of the dur
tion of the deformty or of the extent of the osscous changes, to
carry out the manipulative correction before the fusion operation
In the adult and n fixed cuses where there are bony changes, cor
rection of the defonmity may be obtamed by mult:pgc fascrotomics
and tenotomies and the use of the 1aglund mampulative boards
After correction 4 cast 1s applied and the comected position 55
retmned until wesght beanng has been camed out for at least two
weeks The open operation 15 then carned ot This consists m
fusion of the talocaleancal klonmicnlar and ealeancocuboid artity
lations and removal of the articular carblages with the mmmum
sacrifice of bone and mutilation of the foot.

Talipes Equnovarus. It 1s not uncommon to sce some degree
of varus associated with the equnus deformits 1n the foot sinet
the peroneal muscles as well as the domiflesors of the foot are
marnalized [he heel goes nto varus and there i adduction and
supwnation of the antenior part of the foot m the region of the tarsal
area With varus present there s nsualh some power m ather the
antenior or postertar bibial musches

Svinptoms \n cyumus deformity 15 present with the heelin vanss
and the antenor patt of the foot n adduction and supmation The
foot 1 snverted so that the sole faces upward and weght beanng
comes on the cuter side or evem on gart of the dorsum of the foot
Callus forms over these arcas after prolonged weight beanng There
1 wstabiity and a tendency toward mtemal rotation of the foot
\ algus deformuty as welt as flevon deformity may occur rit
at the hnee

Ircatment [ reatment consists mn correction of the cyuinus and
caviss defornutics as described previoush The varus adduchian and
supination deformutics are akso corrected by manipulibion

Vhe varus deformaty 1 comeeted with the Thomas wreneh The
foot 1» placed over 3 tnangular block to conrect the adduchion The
wmttion s corrected by means of the mechameal lever which
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forces the foot mto pronation After comrection of the deformities
the nuidposition 1s hield by a plaster of pans cast and then by 1 brace.
In older children or adults the correction 15 abtamed first and 1s
followed by retention of the position by arthrodesis of the three
articulabions as deseribed The talocalcaneal arthrodesis prevents
recurrence of the varus arthrodests of the talonavicular and cal
cancocubord arhiculabions preyvents the supination and adduchon In
tIns way stabilization 15 accomplished

1f there 1s an extreme pull of the tibwalhs antenor with a tendency
toward a recurrence of deformity this muscle can be transplnted
from 1ts mscrtion on the moer side of the foot to the dorsum of the
middie cunaaform bone, so that the muscle will exert a pull directly
upward mstead of upward and mward.

Talpes Equunovalgus, With paralysis of the dorsifiexors and with
the postenor group of imuscles mtact, an equinus deformity occurs
Smce the tibals antenor, which 1s a domsifiexor, also has a supmat
ing achon with paralysis of tlns muscle and with the peroncal
muscles intact pronation results and a valgus 1s present at the heel.
1f the tibialis postenior 18 also pamaivzed the valgus deformity 1s more
severe.

Symptoms In addshion to the cquinus deformty, there 1¢ external
rotation of the foot, abduction and valgus at the heel so that the
patient walks with the flatfooted gait Thus type of gart gradually
causes external rotabion of the tiba

Tredatment Treatment consists in correction of both the equinus
and valgus deformitics accomphshed by bringing the heel into varus
with the Thomas wrench At the same time the antenor part of the
foot must be brought mnto pronation sf there 1s to be reestablishment
of the longitudinal arch With the heel held 1n varus the head of
the first metatarsal bone 1s forced 1n a plantar direchion and a cast
1s applied to hald the foot m the midpositton The patient 1s then
allowed to wall on the cast retmnming the corrected position 1f
Asthrodests of the talocalcancal articulation 1s to be carned out the
hieel must be brought mto midposition or slight varus Before the
talonavicular and calcancocubord articulations are fused the antenior
part must be brought wto the midposition or mnto shight pronation
2 If there 15 cnough power w the perancal muscles so that a ten

ety toward deformity persists in spite of the fuston 1t 1s best ta
tmnsplant these muscles The tendon of the peroncus longus may
be transplanted fram its externl attachmicnt to the medial side of
to the dorsum of the foot

Tabpes Cavus. Tahipes cavus secondan to anterior peliomyehitss

1 a sesult of paralvis of the posterior group of muscles The heel
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ts drawn forward and downward so that the postenior surface of the
foot which ordmarily projects backward 15 tumed mto a wegght
beanng surface. The result 15 a caleancus deformity; therefore 1n
prachcally all these cases onc can speal of a  talipes calcaneus.”
The paralysis of the postenor group of muscles and the contractare
of the domiflexors predispose ta the deformuts 1n the dorsiflexed
position The ability to plantarflex the foot s gradually lost entuch
1f there 15 complete pamlysis of the postenior group wath retention
of the dorsifliexors the caleancus deformity 1 more pronounced and
the cavus deformity less severe. On the other hand if the gastroe
nemius and soleus are paralyzed and the other postenor muscles are
still active, there 185 an mereased cavus deformts

Svmptoms Inaddihon to the deformity, there 15 loss of function
The foot appears to be shortened there 18 no projection of the hicel
postenorly, the arch is mcreased there 15 a loss of ability to plantas
flex at the heel the anteror part of the foot scems smaller than
normal, and the toes are contracted There 15 contraction of the
plantar aponcurosts and an adaptahion of the bones to ther new
positions The patient walks wath a stomping gait, and there 1
frequently instabihty This mstability 1s severe if the tibulis pastenor
and peroncal muscles are paralvzed

Treatment Prevention of contracture 1s of pnman importance
n the carly stage. Fixatton m normal posttion must be retamed untit
ample tume has elapsed to permit maamum recovery from the an
tenor poliomyelitis This can be done by a hight plaster cast wlich
holds the normal pasiion Weight beanng can be started dunng
the peniod of recovery provided adequate protection of the Limb
1s retaned by a plaster of pans cast To facilitate walking @ heel 18
applhied to the cast When recoven 1s mot expected in the postenor
group of muscles, the cavus deformits may be prevented by means
of a double rron brace with a form fitting foot plate and an ankle
block to prevent dorsiflexion

If there 15 alreads a cavus defonmits correction must be carmed
out before a satisfactory brace can be applied Correction of the
dcfornuty consists 1 mampulative stretehimg of the plantar apo-
neurosis and contracted dorsificxors of the foot In some nstances
1t 15 neeessany to perform subcutancous fascotomn before this can
be accomplished f

In talipes cavas in which there 1s no posubilite of recoven ©
the postenior group of muscles the most common type of (oncdmg
has been astragalectonns TIns consists 1o remonal of the tahrs an
fresheming of the articular surface on the mner side of cagly mallcolus
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followed by postenor displacement of the foot after the manner of
Whitman It makes for defimte inprovement.

Fusion of the pretatus and calconcocubod articulations, or the
Dunn type of operation, has also been cammed ont. The necl. of the
talus 18 dvaded and its head and all the navicular bone are removed
The cunerform bones are denuded to recewve the neck of the talus,
and the foot 15 displaced backward Tlus decreases the deformity

Fig. 131 Rocntgenogram showing fusion of the talomvicular talocak
caneal and caleaneocuberd articulations for stabilization of the foot 1 1c
sidaa! antenor policmyclitis

and mcreases the stabshity bat, as i astragalectoms there is cxpen
sihe structural loss o bt ¥ ’

T use correction of the deformity followed by fusion of the talo-
clanel talonavicular and calcancocubord arbeulations In cases
of long standing this requires 1 twostage operation The first pro-
cedure consists m mampulation with the Haglund footbaard As
much stretching as possible 15 taken by means of the Spanish wand

After the trssues have been thoroughly stretclied a subcutancous
fasciotomy 15 exccuted at thie msertion of the plantar aponeurosis
Into the calcneus Multiple fasciotomies are camied out if con-
tracted strands still cast [t mav be necessan to tenotormize some
of the plantar tendons of they are firmh contracted fter the fas-
ciotomies and tenotomics the mampulative board  1zam applied
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and screwed down until the foot 1s flat and the calcaneus s foreed
posteniorhy Thus position 15 held by a cast, and the patient 15 allowed
to wall. on the cast as soon as the pam has subsided which usumlly
takes one to threc days After correction of the deformity an ar
throdesss of the talocalcancal calcanconavicular and calcancocubard
articulations 15 carned out through a small obhique nasion over the
dorsolateral arca Fusion of these articulations i the corrected

tion prevents the recurrence of the deformity and results n a
stabilized foot wathout structural loss and wath a relativels notmal
appecarance.

Dangle Foot. Dangle foot following antenor paliomvchitis 1
caused by paralysis of all the muscles that control the foot. Gravits
causcs complete foot drap and weight beanng forees the heelato
valgus and pronation This valgus may be so severe that mn addition
to the deformity at the talocalcanaal articulation there 15 actwal
stretching of the igaments at the ankle jomt.

Symptoms The deformity usually consists i valgoplanus with
foot drop and therc 15 external rotation on weight beanng Ap-
precable atrophy and usually some shortenmg of the hmb are also
present. The disturbance 1n function and the mstability of the foot
are severe If there 1s paresis of the muscles of the knee and the power
of the femoral quadnceps muscle 1s madequate the patient forees
the knee nto cxtenston wath lis hand In some cases dangle foot
permuts better function than when retention of power i a group of
muscles causes contracture.

Treatment At an carh age, before arthrodests can be carned out
pratection and weight beanng are made possible lg a brace tlns
conssts of bilateral 1rons with a lock at the ankle and a form fitting
foot plate. \t the mmmum age of cight vears but preferably 1t
the agc of twelve to fourteen a stahilization operation may be per
formed Thus consists 1 correction af ant deformits. that may be
prosent wathout sacnfice of bone When there 1s no deformity
fusion of the talocaleancal talonavicular and calcancocuboid articu
lations 15 carned out producing a stable foot 1o preent foot drop.
a postenior bone block 15 formed A block of bone 15 ransed fro)m
the calcancus to ft bekund the ankle joint under the dedge of the
uibia If the tenda actullis 1s contracted this 15 lengthened at the
same tme (g 135

in r:mn\ msl%s it u) necessan to correet fiot anh the deformty
of the foot but also the defornuts which mav et at the knee

before domg the stabiliztion operition This may require '"’“‘P“’l
lation or gradual correction by means of casts and wedges of
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valgus and 1f there 1s weakuess of the postenor group of muscls
after the arthrodesis has been carned out the peroncals are trans
planted from ther lateral insertion mto the tendo achillis to ard the
postenor group Likewse 1f the bibualis antenior 1s normal and the
peroncalsare paralyzed the tendency toward further vasus deformih
can be obliterated by transplanting the tibmls antenor nto the
mdline on the dorsvm of the foot,
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Fig. 136 Tendon suture used 1n c:sri: of parshsis of the antenor tibul
muscle

More frequenth the tibuhs antenor 15 paralyred and Hu:;c i
strength n the extensors of the tocs and the peroneals in 11:6‘1:
wnstances 1 use a2 procedure after the manner of Harlood whie
presenes the itended function of the tendons and at the same l‘n;:
acts through the parth zed tibuhs antenor A Jongitudinal |r‘m l "
35 made to cxpose the tibulis antenor the extensor hollues m'\:':l\l!c
and the extemsor digitorum longus With the foot m dorsificuon e
distal part of the paralsed tibialis anteror 15 drawn up and sutur e
to the tendons of the vital nmuscles M three mnscles act as a sing!

]
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umit to dorsiflex. This gives the maximum amount of power and
prevents deformity (g 136)

In foot drop the cxtcusor hallucs longus often retams its power
This unopposed extensor causes flenion of the great toe (hammer
toc) and increase the cavus deformity of the foot

After the correction of the deformuty and the fusion operation
it 15 frequently adwisable to transplant the msertion of the cxtensor
Talluas longus mto the head of the first metatarsal bone. Tlus 1s
accomphshed through a small dorsal masion A hole 15 drilled
through the shaft of the bone immediately postenor to the head
and the tendon 1s drawn through and fastened upon itself If desired
the distal end of the extensor hallucis longus may be fastened to
the common extensor tendon The power exerted on the head of
the first mctatarsal bone, plus the remaimng power of the tibualis
anterior las 1n several cases proved adequate to perrmt dorsi
flexion making bonc block unnecessary

SPASTIC PARALYSIS OF THE FOOT

Spastic paralysis of the foot rarely of ever occurs alone, 1t 15 usualls
associated with monoplegia of the lower extremity or with hem
plegm of a particular side, 1t may be cerebral (cortical or subcortical)
orspmal (pyramudal tract) In spinal cord discase there 1s more hikel
to be a bilateral mvolvement a paraplegia or a quadnplegia The
loss of function n the limbs 1 due to paresis produced by an upper
motor ncurone lesion

Ltiology In childhood the lesion 1s almost always caused by mntra
crannal hemorrhage or trauma occurring at birth Oceastonally there
1 congenital absence of cortical pyramidal substance; 1n sucfx cascs
the prognosis 15 poor In the adult spastic paralysis may be duc to
sclerosis of the spinal cord cvsts emboly, thromboscs, or rupture of
the vesscls

Symptoms. The svmptoms of spastic paralys:s of the foot arc those
caused by mereased tone, that 1s 1mt:|p1.;lﬂ1ti of the muscles and a
tendency toward spasm  There 18 mcereased reflen actity and
patholegic reflexes are present. Laght shimulation on the solc causcs
t:]tcmmn and spreading of the tocs mstead of normal ficnon {Babin
s\ refiex) Anlle clonus 1s frequently present, there 15 hittle or no
:‘TSPIH The foot usually assumes an equinus posttion assocated
t; | ;lk\nrus and occastonally with a valgus There 15 a tendency
. ;‘]‘-1 ] on the tocs wath the foot mternally rotated The entire mb
' :\SJ ved the knee 15 1n flexion and there 1 an adduction and

cmal rotation deformity at the lup
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valgus and if there 15 weakness of the postenor group of musces
after the arthrodesis has been eamed out the peroneals are trans
planted from their lateral insertion into the tendo achiths to aid the
postenior group Lakewse, of the tibahs antenor 15 normal and the
peroneals are paralyzed the tendeney toward further varus deformit
can be obhterated by transplanting the tibuahs antenor nte the
midhne on the dorsum of the foot

Fig 136 Tendon suture used m cuses of parabns of the antenor tibu!
muscle

More frequently the tibuahs antenor 13 pamlyzed, and Hm,'c 18
strength 1 the extensors of the toes and the peroneals. In thrctshc
mstances | nse a procedure after the mannes of Haglund “(’
presen os the intended function of the tendons and at the same e
acts through the parilvzed tibulis antenior A longitudinal :m
15 madc to expose the tibrbs antenor the extensot hallucas o
and the extensor digitorumi longus With the foot m dmxﬂ;\ro;!mtd
dustal part of the parahvzed tibinhs antenor 15 drawn up and su e
to the tendons of the vital muscles Al three musches act as a sing
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untt to dorsflex. Tlus gives the maximum amount of power and
prevents defonmaty (kag 136)

In foot drop the extensor hallucs longus often retams s power
This unopposed cxtensor causes flexion of the great toe (hammer
toc) and merease the cavus deformity of the foot

After the correchion of the deforrmty and the fusion operation
1t 1 frequently advisable to transplant the mscrhion of the extensor
hallncas longus 1nto the head of the fist metatarsal bone This s
accomplished through a small dorsal mnasion A hole 15 dnlled
through the shaft of the bone mmmediately postenior to the head
and the tendon 1s drawn through and fastened upon atself If desired
the distal end of the extensor hallucis longus may be fastened to
the common extensor tendon The power exerted on the head of
the first metatarsal bone, plus the remaming power of the tibahs
antenor has, m several cases proved adequate to permit domt
fleston making bonc block unnccessary

SPASTIC PARALYSIS OF TIHE FOOT

Spastic paralysus of the foot rarely »f ever occurs along; 1t 1s usualh
assocated with monoplegua of the lower extremity or with hems
Plegia of a particular side; 1t may be cerebral (cortical or subcortical )
o spinal (pyramdal tract) In spinal cord discase there 1s more likely
to be a bilateral mvolvement a paraplegia or a quadnplegia The
loss of function 1 the lumbs 15 duc to parests produced by an upper
moter neurone lesion

Ltiology In chiléhood the lenan 15 almast always caused by mtm
crania) hemorthage or trauma occumng at birth Occasionally there
15 congenital absence of cortical pyramidal substance, m such cases
the prognoss =5 poor In the adult. spastic paralysis may be duc to
sclerosts of the spinal cord cvsts, embal, thromboses or rupture of
the vessels,

Symptoms. The symptoms of spastic paralysis of the foot are those
cused by mereased tone, that 1s imitability of the muscles and a
tendency toward spasm There 13 mereased tefies actmity and
Pathologic reflexes are present Laght shmulation on the sole causes
atension and spreading of the toes mstead of normatl ficxion (Babin
sl reflex)  Ankle clonus 1 frequently present there 1s httle or no
3troply The foot usually assumes an cquinus pasthon associated
:mh 2 varus and occasiomally with a valgus There 15 @ tendencs
;“ﬂk on the toes wath the foot mnternally rotated The entire Iimb
 mvolved, the knec 1 1n fiexion and there 1 an adduction and m

emal rotation deformity at the p
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Spastic paralvsis of the foot mav be assocuated with focal or gen
cralized cpilepsy occurnng particularh after birth trauma Oca
stonalls there 1s 1n assecuated inparment of mentality wlnch ads
mn making the proper dgnasis The prognosis depends on the sever
ity of the trouble- it 1s usually more favorable if onls one himb 1
imolved. Alow mentality as well as epilepsy 15 an unfavorable sign

Treatment Trcatment consists first in decreasing the heghtened
refiex actmty Control of the situation frequentls lies in correction
of the deformits and reestablishment of the normal function of the
hmb Since spasticits 1s caused b stimulation of the hvpersensitne
nervous svstem protection by means of a well padded cast with
the hmb m midposition brings about the maximum amount of re
laxation possible After the penpheral stmul are at a mmmum,
an attempt 1s made to recstablish muscular control Thus 1s best
accomplished by attempting to carn out normal function that s
normal walking

The spastic foot usually assumes an equinus position Correction
of the cquinus s essenhial for reestablishment of function since
with tlus deformity the patient must walk on Ius tocs with an
awkward gmit mn which the extremiby 1s aarcumducted and the bods
weight 1s out of balance \With correction of the equiaus the weight
bearing gocs through the heel, normal posture mav be assumed at
the knce, and the center of gravaty falls through a more nonmal line
The equmus s corrected by an operation to lengthen the tendo
achillis so as to bring the foot to a night angle position Toeo much
Iengthemng would result i weakeming of the postenor group of
muscles and cause a talipes cavus deformity too hittle would result
m a recurrence of the deformity

Accurate correction of the dmorder brings about not only am
proved weight beaning but also better muscular balanee The pos-
tenor group of muscles which are the stronger arc weakened bn
the tendon lengthening With improved balance between the an
tenor and postenior grotips of muscles normal function can be
camed out more readily and there 13 Jess danger of recurrence of
the deformnty

Under no arcumstances should tenotomy of the tendo achills
be done for this owing to the spastic museles would result i re-
traction of the tendon and ultimatels n talipes culcancus

I'hic open operation 1s frequenty recommended as the operation
of choree 1 find it casier to abtam the optimal amount of lengthen
g by the closed method \fter the open operation there ire more
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adhesions along the tendon sheath, on the other hand the closed
method requires expenence and the utmast care

In the diplegias the treatment recommended s to include both
lower extremitses and the pelvis an 2 cast that reaches up to the
lumbar area The use of this soft bed for a penod of scveral weeks
tends to improve the general condition by reduaing to a mimmum
the penpheral stmulation thus duinislung reflex actvity A walk
1ng cast 15 then applied and reeducation of gait 1s sccured by means
of a waller

In the hemiplegms the seventy of the spastiaity vanes a great deal
and the treatment must be modified accordmgly If the spastieity
15 great a well-padded cast 1s wom while the patient rests i bed
for several weeks and 15 followed by a walking cast. In the nulder
cases the patient starts with a walking cast After the operation
for lengthenmg of the tendo aclnlls the entire kmb 1s enclosed 1n
a cast. After three weeks the onginal cast may be replaced by a small
anc which melodes only the foot and calf A low heel 1s applicd to
the cast ond the patient can then walk wath a relatively normal
gt The cast 15 wora for four to twelve weeks Occasionally this s
followed by a brace having bilateral wons with a foot plate

The spashicity 15 sometimes so shght that it cannot be detected
m carly childhood The parents may or may not nobce that the
child uscs one foot more awkwardh than the other particulark o
running As the child grows older however thus becomes more
noticeable  Careful examimation wall reveal increased refleves not
only at the ankle, but frequenth also at the knee. In such cases
cotrection by tendon lengthenmg followed by a plaster of pans
cast, usually reestabhishes nommal function

The result of treatment of spastic paralysis m the foot depends
to a great extent upon the cooperabion of the patient and this in
tum depends upon s intelhgence Correction of the deformutt n
an umbecile 15 uscless The lugher the pabient s atclhgence quotient
and the better lus traming the better wall be the result following
am surgieal correction

Spastic paralysis 1 the adult 1s often essentially a medical prob-
lem The equinus deformits however 1s frequently a source of great
discomfort and relicf of the arcumduction gt caused by the spastic
cquinus s gratcfully appreciated In this tvpe of case the most satis
factory and practical treatment 1s the use of the single iron brace
:?}'Kh) a spung to bring the foot nto domsificxion (sce Mg 193, p
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ally mvolved In the late stage the ankle becomes much enlarged so
that the malleols can no longer be seen, abscesses may be palpated.,
and finallh fistulac occur Rarcly abscesses are found m the sur
roundmg tissuc- occasionally the suppumtive matenal will follow
the tendon sheath mto the leg.

Tubereulosis of the ankle vanes a great deal mats virulence Some
people hve Iittle resistance, and destruction goes on rapdly whercas
others show a greater power for healing The tuberculosis mar occut
1 the synowvial sheath or directly in the bone, cither the lower end
of the tibwa or the talus Icaling may take place wath consenatie
treatment i the berugn cases particularh e children When the
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Fig. 137 Destructive arthatis of A, the talocakancal and B talocrunl
articulations due to tuberculosis

tuberculosis has become quicscent without bomy ankilosis thete
may be recurrences

Treatment Consenative Treatment Conservative treatment 18
the treatment of choice in cluldren surgical mtervention hemg re
sorted to only as an occastonal adjunct under unusual circumstanees.
It m1v be neeessary to puncture an abscess ot perform sequestrect
omy or rarch to remove the talus but no catensie operation 1
ever exceuted until the general tubereulous nfection has subsided.

Conservative treatment 1s carmed out m adults for a penod ade
quatc to cstablish the virulence of the mfection and to dclmnm?
the resistance of the body Somctimes the indications for surgica
inten cntion nay be obvious at once at other imes it may be m:c?s
an to continuc the consenatne treatment for more than sivanonths
belore it can be established that surgical intenenhion )y nm:mr}\y
When tuberculosss 1s suspected  but the dugnosis cannot be 6sta
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lished, the condition 15 treated on the assumption that the tuber

calosss casts Tlus means fixation with a plaster of pans cast and ob-
servahion by roentgenogram  General hygienic measures are carned
oat, including rest, fresh air, sunshme, a mghattamin diet plus cod
Iwver ofl and dicalaum phosphate The amount of sunshine 15 con

trolled. In the wanter months the carbon-arc lamp may be used

Operative Treatment Operahive treatment for tuberculosis of the
ankle 15 limited to adults who do not respond to conscrvative treat
ment. If the talocrural articulation alone 15 affected 1t 15 fused
Astragalectomy 1s resorted to only when an extensive tuberculous
astatis mahes fusion practically impossible.

In most cases fusion of the talocrural arheulation 15 not suficent
and the talocalcaneal articulatton must be fused at the same time
The operation 15 camed out under general anesthesia and the tournt
quet averticalincision 1s made posteror to the fibula starting about
2 inches above the lateral malleolus and curving around 1t to the
dorsum of the foot. Both peroneal tendons  the lateral igament and
the jont capsule are divided so that the foot may be brought into
extreme varus and the talocrural arhiculation 1s exposed All tuber
culous tissue 15 removed The tibiofibular syndesmos:s 15 resected
In order to bring the fibula mto contact wath the denuded surface
of the talus, the fibula 15 cut through wath an osteotome To fuse the
talocalcancal articulation, this joint 1s exposed, the articular cartilage
i removed, and the denuded surfaces are brought mnto contact
When astragalectomy 15 indicated, the talus 15 exased and alf the
tuberculous tissue, neluding the synovial lining, 15 dissected

Aftr operation a plaster of paris cast 1s apphed witl the foot 1n
5 to 10 degrees plantarfleaon to allow for the heel of the shoe—
}muﬂ\ about 10 degrees for women and a httle less for men After
our weeks a new cast 15 applied over stockinet without padding
Weght beaning 15 begun after four to ten wecks depending on the
acuteness of the tuberculous process Fixahon must be carned out
until bony ankylosis has taken place, as established by means of a
focntgenogram Weight bearnng may be begun mn the cast by apply
mga heel to t, or a wallang cahiper may be used
m’:ﬁ:’;{ﬁ?ﬂ‘ﬁgy the foot 1s displaced postenorly wath rcg}:]lrd
apphedand g to obtun better weight beaning A cast s then
iy n tion 1s carned out for a peniod of at least two months
P the process of healing the cast may be replaced by a form

g brace of leathier and stecl
m;‘“’fmc C1ses after the artrcular surfaces are denuded bone grafts

Tom the tiba mav be utilized to obtain further fixation by
n
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placing them from the tibia to the talus or to the calcancus The de-
structrve process may be so great and the responsc to treatment so
poor that mn order to reestablish function 1t mav be necesan to
amputate.

TUBERCULOSIS OI' THE TARSAL BONES AND JOINTS

The cubord and navicular bones are most frequently mvolved
Usually, when a tarsal bone 1s infected the mfection spreads to the
neighboning artrculation More than one tarsal bonc 15 frequenth
discased and the talocruml articulation 1s often included.

Symptoms. There 1s tenderncess and swelling over the tarsal area
and pain on weight beanng and with motion aither pronation or
supination of the antenor part of the foot Muscle spasms oceur
and mversion and cversion are hited The tarsal bones arc more
frequenthy mvolved n children than n adults The rocntgenogram
shows loss of jont space, destruchion of the bone, and ostcoporosis.

Treatment. In children the treatment s alwavs conservative.
Weight beanng 1s removed until the acute symptoms have subsided,
and a plaster of pans cast 15 applied with the foot in the midposttion.
General hygienic measures are important these include hehotherapy
a Ingh calonc-high vitamin dict, dicalaum phosphate with viosterol
fresh air and general rest. Time 1s an important therapeutic measure;
enough must be allowed to permut complete healing

In the adult if tubereulous osteitss 1s hmited to a single bone 1t
may he possible to remove this bone and obtain a cure. In most cases
however, the articular surfaces are mnvolved and when consenvative
treatment has not resulted 1n a healed process wath fusion it may be
necessary o expose the adjormng arbicular surfaces and dennde the
bone to bung about a solhid bony fusion and expedite haaling Aslong
1s the process 1s active to the extent that it 1s spreading from one
bone to another 1t 1s necessan to camny out conscrvative freatment
When tubereulosis 1s present elsewhere i the body and the process
15 diffused through the tarsal as well as the crural area amputation
may be the procedure of choee

TUBERCULOSIS OF TIF TINDON SHEATIIS
This 15 an extremeh rare condition usually associated wath tuber
culosis of the talocrumal articulation The peroneal tendon sheath
may be nvolved as may also the sheath of the extensor diptorum
commums Claractenstic are the nce bodies found within the
synovial sheaths Treatment consists n dissection and remenal of
the infected tendon sheath
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SYPINLIS OF THE IrOOT
Penostitss, ostestss of the bones of the foot, and 8 panful or tender
tendo achillis mmay be caused by svphils, Gummas and chronic 1n
dolent ulcers on tgnc plantar surface of the foot may occur asa tosult
of syphilss A dugnosss should not be amved at until a Wassconann
test has been made.
T reatment 15 the same as for svphihs 1 general

CUARCOT'S DISEASE OF TIHE FOOT AND ANKLY

Charcot s diseasc 15 a troplic disturbance of the jomnt Itis usually,
but niot necessaril. svplufihic It may be secondary to a lesion of the

Fig. 138 Charcot s discase of the ankle jotnt Nate destruction wath brzarre
overgrowth

spinal cord as a tosult of trauma or pressurc. Swelling of the jomt
and lnpermobility with absence of pam are charactenshe.

Ltw) The condition 1s duc to a newrotrophne disturbance asso-
aated wath trauma The trauma cuses destruction of the discased
ot The absence of ssenve control results 1n an eximotdmary type
of reconstruction and the result 1 a bizarre picture of destruction
and overgronth

Symptoms. The jomnt 15 swollen wath mereased flw

wnless and has increased mobility gmngmctoms;gﬂ:tt)u\l\]f:;]]‘l;

nng mereases the destruchion nd the condihion grows slawh
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but progressively worse Ordinarily the condition 1s Iimited to a
single jont the talus bang most frequentls mvolved When the
ankle jont s affected, there 15 1 flattening and broadening of the
talus the jomt 15 usua]lg subluxated laterallh and sometimes an
teniorly or postertorly There are obvious changes at bimes m the
talocalcancal articulation The talus and the calcancas may be af
fected to the extent that there is entire disintegration of these bones

Fig. 139 Clarcat 1 ducase af the anlle

A roentgenogram wall show the bizarre prcture, with the marked
exostoses and destroved areas as well 13 loose bodies Atrophic and
sclerotic changes of the bone arc seen m the same rocntgenogrant
(Tigs 138 and 139) Lxostoscs are sometmics seen in the region of
the inscrtion of the tendo achillis mto the calcancis as well as m the
remon of the inscrtion of the plantar aponcurosis into the caleancus.

Treatment Antsvplulittc treatment must be carned ot Tn adds
tion protective measures for the jomt by means of a cast and a form
fittme brace of leather and steel are of valuc m proventing furthet
destruction and m mcrcasimg the stability of the ankle and foot
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Attempts at arthsodesis hiave not been entirehy satusfactony, but w hen
there 1s hittle tropluc disturhance and the nfection 1s controlled, 1t
mas be conssdered to obtam stabiliby

GONOQCOCCAL AR (HRITIS OF THE ANKLE

Inflammation of the ankle jomt may occur as a serous and panful
complication of gonorrhea It 1s said ta be found m about 2 per cent
of the cases mfceted angd the ankle 15 second to the knce m fre
quency of mvelvement

Symptoms A pamful jomt 15 frequently the cashiest symptom At
first there may be spasmodic stabs of pam, later the pan my be
come constant The jormt becomes swollen and local heat is present
An arca of local redness gradually appears and the shghtest motion
at the anlle causes an exacerbation of sharp pam The arthnbs i
vsually assocated wath a nse of body temperature, There 15 also an
wmezease of synovial flind At first Hus s parely a scrous effusnion some
organization then gradually takes place, and there 15 a tendency to-
ward adhesions between the yomt surfaces Changes in the jont st
faces occur carhy

Occasionally the infection causes pus formation wathun the jomt
cavity Such a yoint 1s extremely pamful and thiere s a tendenes to-
ward rapid destruction of the articular cartilage Thie surrounding
hssuc of the ankle joint shows signs of reaction toward the mfection
There 13 cdema and snfiltration of the synoval and penarticular
structures

The seventy of the mfection varies There may be a pamnful low
grade, mdalent atthnbis but 1 most cases there 1s a sharp acute
attack wath malase and rapid nse of fever In somie cases the tem
perature nses to HH® or cven 1069 T

Treatment. Adequate treatment nwst be directed aganst the pn
wn infection Pemaitlin i doses of 300 000 to 600 000 umts daily
for two ta four days has been found cffcetnc m teeating not onls the
pnman anfection but the jomt mvohement as well, Oceassonalls
supportive therapy must also be mststuted  Tlnds are foreed by
mouth and the intake and output measured the daihy output should
be about 1500 cc The hmb mnst be put atvest anda postenor metal
sphint or molded plaster of pans cast 15 uhhzed In the most acute
stage the hinb can he held by a prllow sphat ar 1 compression bandage
at sheet wadding remforced wath gaure and adhesive strapping If
the ssarovial flurd has increased so that it cawses tension the yomt
shombd be aspirated 1F the mflimmation perssts and a Ingh fover
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m spite of adequate general treatment it may be necessan to open
the jomt on both sides and wash 1t out with large quantities (1000
cc.) of saline solution

Fixation of the jomt 15 retained until the acute symptoms have
subsided. Active motion s started as soon as the inflammation s
abated and the pain has deereased Gentle massage may be utilired
to rehieve the penarticular swellnig and will help relax the musele
spasm Occasionally after theinflammation leas subsided and motion
has been begun the jomnt 15 protected wath 1 plaster of pans cast
wath a wallang caliper attaclied to permit carls weaght beanng After
the cast 1s removed a support may be utilized i the shoc, usualh a
felt pad mn a stiff shanked shoe Dunng tlus peniod heat and massage
arc contmucd until the normal range of motion lias been reestab-
hished

Hyperthermal therapeutics was a great improvement over previous
methods of treatment of gonococeal infection but this form of
therapy s now been replaced by penieillin

Sulfa drugs arc Iikewise valuable mn the treatment of gonococeal
mnfections Eather the oral or intramusculir preparation may be used
the amount presenbed beng regulated by the blood content. Sul
fadiazine n the blood can be mcasured and for the optimum ther
apeutic cffect the bloéd content should be from 5 to 1) mg per 100
cc Leulopenia 1s a contraindication to ats usc, and the blood count
should be checked frequently

PYOGINIC INFECTION OF THE TALOCRURAL ARTICULATION

An acute suppurative arthntis of the talocrural articulatron may
accur as 2 result of an wfection wath pyogenic organisms such as
Staphy lococcus aurcus or Streptococcus haemolyticus or Tarcly as
seen 10 the foregong section a gonococcus TThe fection may be
troduced directly from the outside through a puncture wound 1t
man be secondany to an ostcomvelitic abscess wluch breals mto the
articulation or st may be mtroduced from the blood strcam 1t fre
quently occurs m children (g 140)

Svmptems. e ousct 15 often sudden and the local svmptoms
man be preceded by a clill rapidls nsing temperature and an lr{
crease m the pulse rate e arhicnlabion becomes mntensehy panfu
movement cnres excrucuting g There 1s swelling nd redness
wath local heat around the ankle an inerease of ssnowul furd and a
wapid mvolyement of the perartrcular tissue: The entire joint 18
flamed soon fter 1t becomcs mfceted  The snoveal membranc 3
red and thickened and grinulation tissue forms Ater the appeart
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auee of pus the jant cartilige 15 soon destroved. The fever 1s hugh,
from 103 1o 306° ', and there 15 a hugh leukocyte count with 2
predomuuance of polvmarphenuciear cells

1 reatment 1f the arbentation 18 infected, mnmediate aspiration 18
incheated Smears are made of the synoval fmd 10 an attempt to
Wlentifs the bactena, it may be neeessary first to centnfuge the
synovia If there 15 pus and if the Jocal reaction 15 severe, or if there
1s evidence of general toxema, the articalar cavity should be opened
at once through two small incistons aue on the medul side and the
other on the lateral side, and washed ot with sterile nommal saline
solutron The stenle find 13 allowed to flow through the jorat until it
retumns clear, 1 hiter or a good deal more may be necessary before the

. AS

Fig 140 A, Ankylass of the talotibal and talocakeanes] yomts followi
ng

a com fracture mith pyogrmie wfecton.
residuz) maton with good [unvcgi:m! result, B Thotograph llustrating

jomt 1 thoroughtly cleansed The wounds
compression bandage of sheet wadding ::;:l.igvm“,b[chdm and a
sphnt of plaster of pans to heep the articulabion at ¢ # postemor
1f the symptoms continue and the canty refilly utt,']
be necessary to remove the shis sutures and wash ¢ o P, 1t ma
wfection 15 «rulent and the patient s generl m:gamb When the
lew the jout 15 not clased Blood transfusions ape &xtresncly
the general condition of the patient and it i mm to mprove
to repeat the trinsfusion of 500 ce of ttzated Bood g e 1)
cavions. As the paticat improves and the mfechon s 2o &3 0¢
wound will closc spontancoush and actne mohz‘b“d“' the small
In two cases m wlnch streptococeic suppuration v 20U
articulsbion 1migatien with large quantities of n‘!:em‘ man
later supplanted by imgations with 1 per cegt o S0UtON was
through the medsal and lateril openings of the Macurochrome
cend results Usnally the joint 15 closed after thcmt Yt cxectient
at sest untal the acute nflammation has subsided, %tw" and kept
®hich active
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motion 15 mstituted and heat ind massage are used as further ad
juncts m reestablishing normal function

ff on aspmation the symovial Buid shows pus but the general
reaction 1s shght it mas not be necessan to open the jomt \ single
aspirztion followed by a compression handage and fisation with a
postenior sphint may be suficient treatment to combut the mfection
Occasionalls the svnovial find ncreases after sneh an aspmabion
without much general reaction 1 winch case the aspiation may
be repeated The aspirated flmd mav not show pos and i tlns case

SQC(;
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11g. 141 Brucellosn imolung the sole of the foot

a compresston bandage 15 apphcd ad the joint 1s hept at rst When
there 15 no longer an mercase of svnovial flud and the fover has
subsided motion may be started Wath the subadence of pun
welght beanng 15 penmitted

Ihe carhv admimstration of antibuatics greath reduces the mor
bidits and mmpnires jomt destriction Pesiatlin streptomsoin and
the sulfa drugs have all been found useful Pencilln i wsnalhy prefer
able If the responsc i not satisfacton the sulfa dmgs or sticpto-
myew can be used

OSTTOMAFLITIS

Osteomvelitss of the foot sccondon to septiccma » etk
rare (Lig 142} When a ponun mfcction ocoans t asuslh aﬂc,m
the calcanens Osteomuehitss nen occur secondan to trsmna an ths
one the metatarsal bones are most fregnenth msvolod
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comychts of the Calcaneus. Ostcomychits mas occur n the
u}gs:mus 1}:] associstion with osteomyelitis elsow here m the body or
sceondary toa furunculosis Itis an mfection with pyogenic bactena
which cnter the blood stream and localize in the calcancus where
they mvade and destroy the hissue
ymptoms The symptoms of osteomyelibis of the caleancus are
simlar to those of ostcomyclits m other bones m the body There
may be systemic symptoms such as weskness and malase; fever and
a high leukocyte count mas be present. The most common local
svmptom 1s an aching of the heel Tlus may vars greatly mntensity

Vid

R ’.E‘J

tig 142 Chrome osteormehts of the tibise fonming Brodies abscessey

Lrequenth assotated 1 2 shiffness of the foot due to a protective
muscle spasm Depending on the acutencss and the sevenity of the
mvolvement pam may be extrenie and there may be an accont
panving swelling with redness in the arca of the hicel and tenderness
to touch A chromc ostcomielitic nfection of the calcaneus s
sometimes dufficult to recogmize from the svmptoms alone and a
rocentgenogrant wall aid in the duagnosis

Treatment When a dagnasis of ostcomychiss 15 established,
antibiotcs are adminustered Pemicilln in doses of 300 000 umits dail
15 satusfactony to maintam adequate blood levels. Usually thns waft
result i immedute subnidence of svmptoms and gradual healing
asevidenced bn the roentgenograms Occasionally a eystlihe arca will
perast without change despite prolonged treatment When this
octuns 1 man be advrable to comeet the homy defect wath surgen
\n movion w made over the evstlde arca and a small drill 15 used
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to open the roof of the cavits to locate accurately is posttion and
cdent The entire roof 15 then removed wath an osteotome, and the
walls of the cavity are curctted to remane the false liming of granu
lation bissue. Ihe cavity 1s then Alied wath bone clips obtained either
from ats walls or from the crest of the ilum The wound 15 closed
primanly and a plaster of pans cast 1s applicd to permut carls walk
mg Pemcithn 15 continued postoperativels until all danger of m
fection has passed

'

Fig 145 Healed ostcomyehibis of the ifth toc

In chrome ostcomyehtis nnohang the calcancus the central part
of the bone may be affected and in order to ohtam adequute drain
age 1t has been found advantageous to approach the almnm; n
means of a split heelinersion: TTis means 1 posteror masion s ;lc "
15 extended along the plantar surtace of the heel e heel s then
dwided m halves and m this way access 1s abtamed to il the m
fected 1rca Iie sequestrt are removed and the abscessed r:mll]}ﬁ
arc obliterated  using spongy bone obtamned from the dium :c
wound 15 closed pnmanly  Antiboticy are admmutered preopet.
tinels and postoperatnely to mnsuse prman healing
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Osteomyehitis of the Metatarsal snd 1 aral Bones, Osteomychitis
of the metatarsal or tarsal bones 18 usually sccondary to a crustung
mjuny, a compound fracture, or a scvere mfechion of the foot (Fig
143)

Symptoms The symptoms are essentialh those of 2 similar nfec
tion i other parts of the body

Treatment Before treatment 1 started, a calture 15 taken Treat
ment consists, first, 1 thorough but gentle cleanung of the tissues
“Mhe wound 15 washed with soap and warm water for ten minutes
and nnsed off with stevile water The surgeon wears stesile gloves.
The wound 1s then covered with a stenle dressing and the hmb s
Lept at rest. If the wound 15 on the dorsal ares, o pestenor sphnt
15 used. The limb 1s clevated about the hesght of an ordinars pillow,
and warm most sterile dressings are apphed

The culture will detennine the appropnate sulfa drug or anh
biotic to be admnsstered. The wound s dressed daihy and gently
cleansed at cach dressing. Tlns 3 continued nntil the mifcchon sub-
sides If the infection Jocalizes to form an abscess m the bonc,
drmuage can be obtmned and the ata packed with petrolatum
dressing.

Surgical interventson 1s avorded unless unquestionablhy indicated
Indications for surgen are persstent localized abscess followng
prolonged treatment with penieithin, or thie presenee of a sequestrum
Drainage of the abscess 15 obtamed by operung the cavity with a
mmmum amount of trauma to the surrounding tissue. Any seques
tra present are removed Then the walls of the cavity are broken
down with an osteotome and the spongy bone thus obtamed 1s used
to 1l the cavity

e panapal treatment for mfection 1 rest and this 1s true of
ostcomvehitss Rest 15 obtamed Iy a plaster of pans cast mto wluch
a wiidow 1 cut if 1t 15 necessan to dress the wound, In this way
the funb e be elevated to fachtate circulation and to prevent

wdema and swelling The cast also fachtates carh reestablishment
of function

OSITOCHIONDRITIS DISSECANS

Hg)\lmchoudnm disseeans 1 a rare condition 1 the foot (g
}

Liiology The cawse 1s unknown the discase 15 probabls duc toa
tocalyed vaseular acelusion with carhilagimous degencration m the

:gg‘;upphcd b the imolved vessel Trauma mas be g predssposing



312 Duscases of the Foot

Svmptoms. 1he symptoms are pam m the mvolved jomt possibly
with recutrent 1cute swethngs, Crepitation 1s frequently present
Thie roentgenogram 1 important when a loose bods 1 present of 3
defect occurs i the joint surface. Multiple roentgenograms from
vanous angles may be necessan 1n arder to make the dugnoss

s

Fig 144 Ostcochondntis disseeans of the medial surface of the talus

Treatment Treatment consists 1n correction of the faulty me
chanics in the foot and surgical exasion of any loose bodies present

GouT

Acute recurrent pamnful and tender swelling of the md;lt.mo-
phalangeal jomt of the grcat toc 1s charactenstic of gont \.mﬁ
bones or jornts may be mmvohed Salts of unc aaid arc deposit
in the regrons affected and chironsc arthntis may develop Gout 18
charactenzed by abnarmal metabolism of purmes with resultant
uncacidernia and an merensed unc aad content of tissuc Burds .

I tralogy  [Tie e of gout o anknown hetedity food and d!;;l
iy be predispoung facters The disease as uncommon lxlmc’ulc
third decade of hfe \en we uuch mare frequently affected than
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Svmptoms | he ssmptonns are pam mn the mvolved tomt possibh
with recurrent acute swellings Creprtation s frequenthy present.
The roentgenogram 1 important when a loose bods 1 present or a
defect occurs m the jomt surface Multiple rocuteenograms from
wanous angles may be necessan m order to make the duagnoss

¢
A

Fig 144 O\tc-ochondnm dissecans of the medual surface of the tatus

Treatment Treatment consists m correction of the faulty me
chanics in the foot and surgical excrsion of amy loose bodies present

cour

\cute recurrent pamful and tender swelling of the mct;tum
phalangeal joint of the great toc 1s chamctenstic of gout \;mnu;
banes or joints mav be imohed $alts of unc acd are depositer
m the regions affected ind chrone arthntis mav dovelop Gont 1
charactenized In abnonnal inctabolsm of punnes with resultant
unicacrdenia and an merened unc aad content of tissuc flnds N

1 tiology The cruse of gout s unknown heredits foodd and dt;;lc
m be preduposg factons e discase iy uncommon hc{urc) ln
third decade of hfc Men are much more frequenthy affected tha
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women Paroxysmal attacks may be precipitated by excessne cating,
alcohol, trauma, or pliysical and nervous stran

Symptoms. The symptoms of acute gout arc striking there 1s an
extremely panful swollen ted articulation appeanng rather sud-
denly usually following a dictary indiscretion. Premomton svmp-
toms are common and fever 15 usually present A high uncacid con
tent of the blood 15 of diagnostic value, but may be absent in carly
acute attacks 15 to 3 5 mg. per 100 ce. 1s considered normal, 4 or
over 1s abnormal.

In chrome gout hyperuncemua 18 prachcally always present
Ihere are usually osseons overgrowths over the arheulation and

Fig. 145 Gout involvement of the fi~st and fifth metatarsal heads

palpable unc acd deposits There 18 some himitahion of motion The
roentgenogram shows noticeable change- the head of the first meta
tarsal bone may show a spotted arca and deereased densih as well
as lwpertrophy duc to the deposits The bursa s thuchened and
tlmTc 152 pma‘l'hc;llal' swelling (Mg 145)
reatment If there w a fanuby nstony of gout or if one atta

has been expenenced obesity should bcr}:n oded, purme nch menct);
omitted alcohol ferbndden and regular exercise mstituted

Acute attacks require immomlization of the mvolved jomnt Sal
1cvates wath sodium bicarbonate may rchieve pain 1f nat morpliae
should be used. Colchicum and emchophen and thc:r’dmmtn'cs
are considered spearfic. Colchieine, 1 mg four to five imes dails
for onc or two days after wlich the dosage 15 reduced, or tincture of
colchicum 15 to 20 mimms evens three or four hoyrs 1 usc?i
Cunchophen (atophan) or neocmehophen (tolvsin) gve relief but



514 Duscases of the 1 oot

they have produced hver atropin and are considered too dangerous
for general use,

Dictan measures are of fundimental unpattance As las been
siid obesity should be avorded and the ntihe of punnes radicalls
reduced Accordingh, alcohol 15 ferbidden and meats (espeeulic
hver and sweetbreads meat juces and estracts fish fonl) peas
beans and mushrooms are stnetly hmited e the dict Protan s
supphed through cges, cheese and milk. Cercals green vegetables,
frints, butter Jard tea coffec and cocoa arc allowed It 15 important
to carry out excresses, particularly outdoor exercises to help clinmyg
nate the metabolie products of the nucleoprotems

Wihen the acute symptoms subside a loose fitting shoe s wom
with pads applied nside to take the weght off the head of the
metatarsal bone Thus 1s accomplished by the use of a large felt pad
formed mto an mchned plane directing the weglt fram the
medual side of the foot to the ontside.

Since trauma to the wmetatarsophalangeal articulation s a factor
m causing the imitation reestabishment of normal position of the
foot and normal gt 15 important. In many cases of gout there 1s
supination of the antenor part of the foot This 1s commected after
atlacute syinptoms of the gout have subsided In weanng the corree-
tive shoe with the comma-shaped bar m an inclined plane directed
medally (See treatment for Pes Valgoplanus )

CHRONIC INFECTIOUS ARTHRITIS

Ins the presence of 3 generalized chrome infections arthnts the
foot 1s frequenth affected since werght beanng subjects the articy
Iations of the foot to repeated smititions There may be pon without
welling or the foot may show signs of acute iflammation The
weght baning surface of the ealeancus may become mflamed caus
g a panful hecd Arthntis of the ankle joint mives e to serious
drabnlits  pastscularke of there o5 doestruction of the articular cir
tslage (Lig 140)

Symptoms Symptoms of nompecific us arthntis of the
foot arc pam swelling local hoat and ang
e met i isoplakingeal actrculatio
are a common site Fhe talocilen
when affected crse serous disabibits

wrea e he attacke tthis s le
weght beanmng v = ened wr
tions Jhere s ! oty 1

fanunaton w T
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Intation of motion, muscle spasm and sharp pan wath passive
movement The foot 1s painful even when at rest and shff when
uscd after rest With usc, the stiffness gradually leaves, but after
prolonged use, the pain 15 mereased

Treatment It 1s most important to hecp the articulations at rest
until the mfammation subsides e foot 15 clevated and held

—_— - -

Fig. 146 Chronic ifectious arthntss of the ankle Note loss of jount sprce

quict wath a pillow sphint or held in the midposion with a pos
tenor sphnt. Moust dressings arc applied and a cradle 15 used to
prevent pressure from the bedelothes The cradle may be equipped
with lamps wluch supply heat Stnce ths 15 2 generalized infection
rest 1 bed 15 frequently indicated The muscles of the log may be
massaged and wath the abatement of the wflammation the arca
of the articulations may be stroked lighth, Active motion 1 per
mitted as the pam subsides When seight beanng may be per
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they have produced hver atrophy and are considered too dangerous
for general use

Duetary measures are of fundamental importance. As has been
said, obesity should be avoided, and the mtake of purines radscally
reduced Accordingly aleohol 15 forbidden and meats (especully
hiver and sweetbreads meat juices and extracts fish fonl} peas,
beans and mushrooms are strictly limted tn the diet. Protem 1
supplied through eggs cheese and mill. Cereals, green vegetables,
frusts, butter lard, tea coffee and cocoa are allowed 1t 15 important
to carry out exercises, parheularly outdoor exercises to help elim
nate the metabohie products of L{;c nucleoprotems

When the acute symptoms subside, a loase-fitting shoe 1s wom
with pads applied muide to take the weight off the head of the
metatarsal bone. This 1s accomphshed by the use of a large felt pad
formed mto an mclned planc, direchng the weght from the
medal side of the foot to the outside.

Since trauma to the memtarsophalangeal arhculation s a factor
n causmg the imtation, resstablishment of normal position of the
foot and normal gait 15 important. In many cases of gout there 18
supination of the antenor part of the foot. Thus 15 corrected after
all acute symptoms of the gout have substded by weanng the corree
tive shoe wath the comma-shaped bar in an mchned plane directed
medmlly (See treatment for Pes Valgoplanus )

CHRONIC INFECTIOUS ARTIIRITIS

In the presence of a generalized chronie infectious arthntis the
foot 15 frequently affected, since waght bearmg subjects the arhicu
Tations of the foot to repeated intations There may be pam without
swelling or the foot may show signs of acute mflammation. The
weight bearing surface of the calcaneus may become nflamed, caus
ing a pawnful heel Arthnbs of the ankle joint grves rise o senous
disability particularly if there 18 destruction of the artrcular car
tilage (g 146)

Symptoms Symptoms of nonspecific nfectious arthnhs of the
foat arc pamn swelling, local heat and redness over the articulations
The metatarsophalangeal articulations particularly of the great toc,
arc 2 common site. The talocalcancal or talocrural articulations,
when affeeted cause seraus disabilihe The arhiculations of the tarsal
arca mav be attacked but this 1s less frequent There 1s pamn on
weight beanng which 15 increased with movement at the articula
trons IMicre 1s lumitation of mobion Dunng an acute attack the
flammation may be mtra-articular or perrarticular there s mereased
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lmntation of motion muscle spasm and sharp pam with passive
movement The foot 1 pamful cven when at rest and shif when
used after rest, With use, the stiffness gradually leaves, but after
prolouged use, the pam 15 mncreased

Treatment It 1s most important to heep the arhiculations at rest
until the mflammation subsides The foot 1s clevated and held

Fig 146 Chronwe infectious arthntis of the aukle Note loss of jont space

quict with a pdlow sphnt, or held i the nudposttion with

tenor sphint. Moist dressings are apphed audpgscmdlc 18 u:cdpotsr;
prevent pressure from the bedclothes The cradle may be equipped
with limps which supphy heat Since tlus 15 @ generslized infection
fest m bed 18 frequenth mdicated  The muscles of the leg may be
massaged and wath the abatenient of the wflammation the area
of the articulations mav be stroked Iightly Active motion 1s per
mitted a5 the pam subsides When werght beanng may be per
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mutted the articulabons are protected ether by a form fittmg
plaster of pans cast or in a Gibnev bandage. When the patient
has been 1n bed for a long time, the structures are weakened and
a form ftting arch support should be used temporanly Thys 15 re
placed bater by felt pads im a stffshanked shoc, adhesnve strappmg
may be used to give additional protection To reestablish normal
strength the corrective shoc 15 uscd as described for the weal foot

Chromnic infectious arthnts 1s essentially a medical problem which
includes the removal of the focal mfection and measures to mcrease
the patient s general resistance, such as vitamns hwver 1ron vaccine
and hyperpyrexia The Jocal treatment of chironic mfectious arthntis
consists in reheving the pam, resting the part until the mfamma
tion subsides prevention of deformib guarding agamst loss of
motion and reestablishing normal stiength

In neglected cases wath contracture and Iumitation of motion the
position of the foot must be improved in order to recstabhish
function

The generalized mfection must have subsided before correchion
of the deformity 1s begun Under anesthesia the arhculations are
mampulated with caution The structures arc stretched wath a
mummum amount of trauma An imflammatory reaction follows the
stretchmg of the higaments and breaking down of the adhesions
To obtain mpid subsidence of this inflammation the mampulated
foot 1s held at rest with a well padded plaster of pans cast As soon
as the pain subsides which may take from hwenty four hours to ten
davs, the cast 1s brvalved heat and massage are started and active
motion without weight beantng 15 encouraged

Treatment of tis phase may also be carned out with the applica
tion of a form fithng plaster of pans cast with walking caliper at
tached In this way weight beaning excreises arc camed out with
sufficent protection to prevent strn and aflow for adequate move
ment to prevent recurrence of stiffiess Muscular power s reestab
hshed while walking 1 the cast

Tenosvnovitis Dae to Chronic Infechious Arthnhs. Tenosynovitis
15 wflammation 1 a tendon sheath 1t may oceur secondany to
chromc nfectious arthnhs The sheath of the tendo achills s the
mast frequent site of tlus condition

Symptoms There 18 tenderness swelling and pai on movernent
of the mvolved tendon When the tendo achilhs 1s affected there s
pain on walking and standing The patient walks wath a flatfooted

gt to avord use of the posterior group of muscles
Treatment 1f the tendo achillis 1s involed treatment consists 10






318 Discases of the Foot

present. In such cases the bursa and the exostosis are removed
surgically through a lateral masion

DEFORMITIES DUE TO CHRONIC INFECTIOUS ARTIIRITIS

Arthntis of the foot mav result m pes valgoplanus or talipes
cqumnus 1t may also bning about contracted tocs or hallux valgus
and exostoses

Pes Valgoplanus. Symptoms The symptoms and clmical signs
of pes valgoplanus sccondary to chromic mfectious arthntss are the
same as those for static pes valgoplanus except that they may be
more severe and there may be more bmitation of motion

Treatment In old people there may be a high degree of pes
valgoplanus wathout pan when there 1s no decompensation of func
tion I or tus reason corrective measures arc not necessary Ina young
adult the deformity must be conrected

The mfectious process must first have been quiescent for at Teast
six months before active treatment 1s begun The foot 1s manipu
lated 1nd the arhculations arc freed a cast 1s applied wath the foot
m the midposttion Walkimg may be started 1 the cast with a
walking caliper attached After the cast 13 removed an Unna paste
boot 15 utilized for two weeks and the foot 15 further protected
with a stiff shanked shoe. Lxercise 1s gradually started using the
corrective shoe as desenibed under Pes Valgoplanus Rarchy there
1s a persistence of parn duc to arthntic changes i the talocalcaneal
articulation ths requires arthrodesss In this case one must consider
the adsisability of also fusing the calcancocubord and talonavicular
arhiculations

Talipes Cqumus. Treatment If the talipes equinus 1s duc to 2
stmple contracture without destruchon of the talocrural arhiculation.
the tendo achillis may be stretched by means of the Haglund mamp-
ulative board If the tendo achillis 1s pemistent 10 1ts contracture,
subcutancous tendon lengthenmg may be indicated Where there 1s
destruction of the arbcular surface, the problem 15 extremely dif
ficult Lvery attempt should be made to hold the foot m the mid
position and to protect the ankle jomt until the mflammation hae
subsided TTus can be done by a padded plaster of pans cast Form
fitting lcather braces remforced wath steel are wom to protect the
anle further Walking 1s facilitated by rassing the heel of the shoe

If the ankle remarns panful 1n spite of all conservative treatment
it will be necessan, to fuse the talocrural arhevlation m order te
obtain rehef The techme is the same as that described for Tuber
culosis of the Talocrural Arhiculation



Diseases of Bones and Jomts 319

Contracted Toes Contracted toes as a result of chromse infectious
arthntys may persist after the chronic wfectious process has sub-
sxded entirely Sublusations occut at the metatarsophalangeat artie
wlation (Fig 147)

Treatment Tenotomes are performed when necessany. The de
formuty 18 obliterated by mampulation and the comected position
3 held with 2 plaster of pans cast. Woight beanng 1s permtted as
soon as the pan has subsided

Prelimunary correction by means of the comrective shoc 15 carmied
out before the operation, and 1n many cascs satisfacton correction
cn be obtawed without surgical intenvention In scverce contrac
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Fig. 147 Contreeted toes secondany to chromie mfechiows arthnts Note the
subluxehion st the metatasal phalangeal srticulabion

tures 1 sciude patients, symptowmatie relief may be abtmined by the
use of pads just postenior to the clevated joint of the toc, to prevent
fnction rub of the dorsum of the toc agamst the shoe A white felt
pad % nch thick, s placed over the dorsum of the prowmal phalanx
so that the pressure will strike agunst the flt and the projecting
angle of the toe will no longer rub agawst the shoc If the toc s
protected i this manner and the corrective shoe 1s worn there will
bea tendencs for gradual clongation of the toc and ultmate corree
tion of the defonmty

In somc mstances the pain s due to an imtated callus on the
distal end of the plantar surface of the toc In such cases the svinp-
toms are rcheved by fitting a felt pad, about % inch thick and %
meh squarc, on the flcvor surface of the toe. The. not onky remaves
the pressure from thic tender calls ‘but also exerts a foree to clongate
the contracted toc and thus prevents frction b
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Hallux Valgus. In addition to the hallux valgus deformity and
the projection of the head of the first metatarsal bone, exostoses
will be present (g 148) These exastoses may be so large that they
Jmt mobion or there may be an actual fixation of the metatarso-
phalangeal articulation thus causing hallux ngidus

Treatment In the trecatment of the arthntis m the metatarso-
phalangeal articulations rest 18 indicated ‘The jont may be relicved
of weight beanng by a felt pad 1n the region of the longitudmal arch
with an inclined planc to thron the weight on the outside of the
foot At the same time an antenor transverse felt pad s apphed
mmmediately postenor to the head of the first metatarsal bone Thus

"

Fig 148 Hallax valgus sccondan to chronie infections arthnts

pad n conjunction with the longitudinal pad supports the shaft
of the first metatarsal bone and thus prevents pressure at the arhcy
lation To relicve pressure of the shoce over thisarea the shoc mas be
stretched to allow space for the enlarged articulation 1 some cases
1t may be necessany to sphit the shoe

Whil the mnflammation 15 abating and dunng the subacutce stage
adequate rehicf 15 occasionally obtaned by covenng the inflamed
part of the articulation with a thin form fitting rubber apphance.
In those cases where there 15 an actual exostosis projecting upward
and laterally rub aganst the shoc 1s prevented by a felt pad placed
proximal to the projection

Surgical correction of hallux valgus and hallux ngdus sccondan
to chirome mfectious arthntss of the foot 15 the same as desenibed
previoush for these deformitics from other causes
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Other Deformities Due to Chronse Infechious Arthnts. Hammer
toc sccondary to chronic nfechous arthntis 15 treated as deseribed
far that deformity due to other causes The extremelv contracted
fifth toc, sccondary to chrome infechous arthntis, may be corrected
by the operation described for digrti quints varus, or 1t may be ampu
tated, masmuch as correction bt conservative measures 1s difficult
and the loss of thus toc causes no funchonal disturbance

Dorsal exostoses at the tarsometatarsal articulation may be re-
moved with an osteotome or Hun chisel Adequate exposure 15 ob-

i
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\

Fig. 149 Exostoses on plantar surface of the great toe secondany to chronie
infechious arthnts

tamed through a small masion After suture of the skin the foot
must be Lept quict eithes by fivation of the part or by sest 10 bed
untid hiealed

Lxostoses secondan to chromic imfectious arthntis occur on the
plantar surface of the great toe and give nse to pamful pressure
pomis that are covered with callus Removal of the callus and the
underlying exostosis may be executed through a small masion under
b;}.?l anesthesin They are removed castls with a thin chiscl, and the

115 curctted unhl the surface 1s smooth Protection of the wound
must be carmied out until it 1s healed completeh (Fig 149)

Lxostoves as the result of chronc nfechous arthmtis may occur
on the caleancus These sometimes assume Hic form of large plantar
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spurs of may be seen in the rocntgenogram as excessive growth for
mations 1n the region of the mscrtion of the tendo achillis Pads
m the shoe give relief A sponge rubber pad 1n the heel of the shoe
affords some protection agamnst imtation 1n the region of the over
growth Correchions may be applicd to the outside of the shoc; the
heel 18 brought mto varus and a comma-shaped transverse bar with
a defimte inchned plane 1s used Tlus tends to relicve the tension
on the plantar aponcurosis and the intation 1 the region of the
plantar spur Wath the subsidence of the inflammation 1n the region
of the cxostosis, the pain disappears

There may be exostases, as seen by roentgenogram wathout symp-
toms If no satisfactory response to conservative treatment ¢an be
obtamned, the exostoses should be removed under general anesthesra
1nd m a bloodless field The cxostosis 1$ exposed and removed, the
bomy surface 1s made smooth and the wound 1s closed
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spurs or may be scen in the roentgenogram as excessive growth for
mations 1n the region of the nscriion of the tendo achilhs Pads
m the shoe give relicf A sponge rubber pad in the heel of the shoe
affards some protection aganst umitation i the region of the over
growth Corrections may be applied to the outside of the shoe; the
heel 1s brought into varus and a commashaped transverse har with
a defimte inchned plane 15 used This tends to relicve the tension
on the plantar aponcurosis and the imtation in the region of the
plantar spur With the subsidence of the inflammation in the region
of the cxostosis the pain disappears

There may be cxostoses as scen by roentgenogram without symp-
toms If no sahsfactory response to conservahive treatment can be
obtamed the exostoses should be removed under general ancsthesia
and m a bloodless field The exostosis 15 exposed and removed the
bonv surface 1s made smooth, and the wound 1s closed
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thoroughly and 1 stenile dressing 1s apphed. The blister 1s left alone,
nather antiseptics nor salves being used

In the presence of an ifection 1n the foot mmedmte rest 1n bed
15 indicated Infected matenal 1s taken from the wound for cultures
and the admnistration of appropnate chemotherapy or antibiotics
1s begun The wound 1s cleansed gently with zephiran chlonde or
soap and water for ten mmutes using stenle gauze or cotton and
thus 1s followed by the application of hot packs and clevation of the
hmb Sterile dressings arc apphed to the mfected blehs, and the
hmb 1s wrapped 1n a large stenle towel. The entire imb 1s mcluded
to a pownt well above the knee The mb 15 then put mnto a large
clectnic baker or two infra-red lamips that can be controlled casily
are directed on the most pack. Sterile moisture 1s added to the dress
mg without disturbing the patient

The hot dressings are continued day and nught the dressing need
be changed only once daily or even less frequently under aseptic
surgical conditions The hot packs are continued until the mfection
15 under control and the local inflammation has abated Tns 1s fol
lowed by the itermittent appheation of stenle soaks The sterile
moist dressings and heat are apphied for a period of about an hour
three times daib In this way the skin has a chance to recover m
the mtervals and maceration 1s avorded

Rest for the Imb 1s important. In some instances this 18 best
accomplished by a cast and dressings camned out through an open
mg m the cast or a sphint may be used Tlus also makes 1t casier
to clevate the hmb

In addition to rest and the local apphicabion of mout heat the
wtake and output of fAuid are measured to be certam that an ade-
quate amount 15 obtamed. Suffcient fluds will be obtamed if the
daily output of unine 15 1500 cc.

With the subsidence of the mflammation sterile dressings arc
continued until the wound 15 entirely healed protection 15 then
camned out agamst further fnction rub from the shoe.

PAROVICHIA

Patonveha s an mfection encucling the nal and causing 0
flammation of the adjacent tissuc It usually occurs secondan to
an growing toenail, but may be the result of trauma to the toc
Infection s frequently carmied 1n by septic attempts to remove the
pact of the nail that projects mto the hssucs. \n abrasion of the
tissuc wath contaminated scissors 1s also frequently a cise The
trssuc at the side of the nal becomes mfected and pus may form
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between the nail and this tissue as well as under the comer of
the nail

Symptoms The symptoms are pun swelling and redness along
the lateral and distal margins of the nail The infection spreads to
encirele the nail bed The pain 1s throbbing sometimes extreme, and
s mercased by pressurc of the shoc

Treatment. ProphiJactic treatment consists w the proper care of
the mgrown toenail (sce p 360)

The Arst step n the treatment of paronyclua s to cleanse the
foot thoroughly with seap and water without imitating the wound—
that1s by gwt{c and repeated washings wath stetile cotton and soap
Tlus 15 frequently sufficient to permmt drunage of the pus from the
margin

At times 1t may be neeossan to remore a corner of the nail that
projects nto the tissue This 1s done with a nad foreeps which
cuts the nail close to the lateral margin for about % mch The nmt
15 then rolled free and removed from beneath the eprdernms. This
1s followed by the application of sterile dressings and heat and cleva
tion of the foot. Repeated washings with seap and water for a penod
of ten minntes are earmied out cach day at the hime the wound 15
dressed The appheation of stenle moist dressings with heat pen
odically for an hour three to four thines a day s continued until all
signs of wnfection have disappearcd. Treatment then resolves itself
wmto prevention of the mgrown toenail Rest, clevation of the foot
.;md local heat are smportant 1n the treatment of infections of the

oot

If the infection docs not subside the hot dressings are continued
twice a day The infection may spread under the nad m which case
the cponyehium 1s dissected on cach side of the nail bed and a nail
cutting forceps 15 used to remaove the provimal thud ot apphen
fons are again admimistered wath the foot clevated, and continued
until the mfechion subsides

1f the wound does not heal onc must consider the possibihty of
duabetes, syphils o sccondan mfcction or dermatomycosts Smears
and cultures are made to 1scertan the tvpe of mfection particu
larh 1f incasion and drunage were necessan

LYMPHANGITIS
\ penpheral mfechon around the nail or 1w the side of the
toc may be cansed by an mgrown toenail an abraston a perforahon

0; an ulceration due to nngworm or gangrene. The resistance of the
*hn 13 Towered so that ether streptococens or staphy lococeus may
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bring about a senious wfechon Depending on the virulence of the
bactera and the resistance of the pabent the infection tends to
spread and 1t may take one of two courses or a combmation of
both 1t masv develop along the fascual spaces or spread along the
lymphatic system The mfection first spreads along the dorsum of
the tocs to the dorsum of the foot, wvolving the subcutaneous
fascaal space Furst it appears as cellulitis, and later it localzes The
mfection on the dorsum of the foot 1s usually mited to the region
above the mvolved toc- later, as the mfection spreads the entire
dorsum of the foot becomes involved

S}'m toms Usually 1if treatment 15 nstituted, the ifection 15
himted to this stage. Occasionally however the mfechon spreads
owing to lowered resistance or to the virulence of the infection atsclf
Local resistance may be imparred by anwase surgery The mfection
then extends along the Iymphatic vessels and grves mse to swelling
of the lymph nodes and, 1n some cases, to mnflammation of the mph
channels When the Ivinph channels become inflamed they can Ik
secn as red streaks along the course of the vewns and palpated as firm
tubes beneath the skin The swollen lvmph nodes are tender to touch.
The mfection somebimes results m an abscess m the nodes The
patient shows malaise and signs of gencralized infechion the fever
15 lugh and there 1s a Icukocvtosis with a relative mercase of the
polymorphonuclear cells At first the resistance may be so low that
the white count 1s onls moderately hugh or 1t may even be less than
normal then as the mfection tends to localize, the lenkocyte count
may merease. In severe snfections the unne will frequently show
album:n and casts

Treatment. Treatment of the lymphangitis may be conservative
until the mfection has been locahzed. Turds are foreed as much as
possible 15 taken by mouth and hypodermoclysis and mtravenous
methods arc used to assure an adequate supply The usual requure
ment of an adult with mfection 15 enough Auid so that the output
of urme will be about 1500 cc. The foot 15 clevated ond hot packs
arc apphed from the foot up to and mcluding the gron If neess
sary the pam 1s controlled by opiates Rest 1s imperative. Movement
will have a tendency to break down the Jeukocytic wall and over
zealous treatment of the wound with mstruments and strong anti
sephics tnterferes with the normal process of the resistant forees to
wall off the infection Either chemotherapy or antibiotics or both
are admmsstered mmeduately When the mfection spreads i spite
of clnation and rest roentgen treatment has been found of alue

With the subsidence of the hanphangitis and the dsappearance
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of tendemess over the lynph nodes m the pophteal and ingumal
spaces, the wfection n the foot becomes walled off, forming an
abscess or it subsides entirely  With abacess formation 3t 18 neees-
sary to cvacuate the pus and continuc with the lot packs 1f the
abscess 15 localized to the toe, this 1s done by a small incision on
the lateral side of the toe. The masion 1s made under general anes

thesa wath a minmmum amount of tranma To prevent mmcdiate
closure of the wound a petrolatum pack may be left m it for twenty

four hours. Tlus 15 then gently removed, and hot moist dressings
are continued until the acute mflammation abates The moist packs
are then contmued twice daily The hmb 1s kept elevated through
out treatment

Lymphangitis may develop mn a similar manner from an mfection
1n a blister at the heel Thie bhster usually occurs as a result of
foction rub from the shoe; this 15 followed by a secondary infection
cther staphylococeal or streptococcal wath a sudden appearance of
symptoms The first manifestation of the spread of the mfection may
be a kmphadembis m the pophteal space and the lymphangitss may
develop later At times, the condition 15 hmited to the imbal infec
tionand s lymphademitis The infection may localize in the pophteal
lvmph nodes and form an abscess mn this area.

Occasionally 1t may be neeessary to make an maston under gen
crat anesthiesia to evacnate the pus i the poplteal space, but this
st be done only after the wfechon is well walled off 1t should
never be done in the presence of lymphangitis

In most cases, however the lymphadembs will subside on con
senabive treatment consishing 1 rost, clevation of the hmb, con
tinged hot packs and sulfa drugs or peiaillin In cvery case the
wound must be cleansed wathout wmtation and guarded against
secondans nfection by means of aseptic dressings

INFECTIONS OF THE TENDON STIEATIIS

Pyogenie infechions of the tendon sheaths are rare. Occastonally
they do occur m the flexor tendon shieaths of the tocs, usually
0 connection with a spreading infection of the toes If the tendon
sheath 15 infected the nfection wiil spread along the entire space
Care should be exerted apening a sheath not to duade the mesen
teny of the tendon and thus destron the blood supph

INFECTIONS IN TIIE DECP PLANTAR FASCIAL SPACES

Infection of the nail of a toe mav spread to the dorsal fascut
*piee Infection of the toe particulath on the plantar surface, may
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causc a sccondary infection of the superficral plantar fascial space,
which 15 the samc as the first plantar fasesal space of the central
compartment (Sce anatomic descaiption on page 9 ) Interdigital
ifection 1f 1t spreads to a fasaal space, will follow the lumbneal
muscles to mvolve the second and Hrd fascial spaces of the central
compartment An nfection of the dorsal subcutincous space like-
wisc will follow the course of the lumbncal muscles to infect the
sccond and thurd spaces of the central compartment Stnee the dorsal
subcutancous space and the mddle two spaces of the central com
partment are connected, an infection of the second and third fascral
spaces may result 1 a swelling on the dorsum of the foot Ina
pencetrating wound the infechon mav be carned directls to the
central compartment

Symptoms. When the mfechion spreads to the plantar fasnal
spaces there 1s swelling of the foot The swelling i the dossal
subcutancous space ts apparent There 15 tenderness on deep pres
sure over the plantar surface and fever and leukocvtosss signs of
the generalized mfection are present Usually there is a ccllubtis
accompanied by swelling redness and induration This may be fol
lowed by localzation of the infectron 1n the decp fascul space and
the formation of pus

Treatment When the dorsal subcutancous spacce 1s mvolved sec
andary to a superficual nfection around the nail treatment directed
agamst the mfected area results m a subsidence of the mflammatory
reaction in the dorsal fascal space When the superficial plantar
fascral space 1s mvolved aither as the result of a penetrating wound
ot sccondary to an mfection of the toe, the paman wound should
be thoroughly cleansed and consenabhive measures camed out

In ever case the ongmal site of the infection should be ascer
tamned and thoroughls cleansed and conservative treatment st
tuted This would nclude sest for the foot The Limb should be
clevated and hot sterile, monst dressings should be applied from
the tocs to well above the knce Chemotherapy or antibiotics should
also be admimistered Drunage ss necessan only when there 18
localization of pus n a fascual space

If the superficial plantar fasetal space contains pus any dranage
required can be accomplished through 1 medual mesion along the
plantar border of the first metatarsal bone under tourmiquet A
curved forceps or blunt scissors 1s mscrted between the mct.nar;ai
bane and the plantar muscles staving close to the bone with the
forceps Ihe space can be entered and opeming the foreepn or wissors






330 Duscuses of the Foot

hot apphications Llevation of the foot and hot applications are car
nied out until the mfammation subsides Later 1t 1s sufficient and
morte practical to use hot packs for peniods of onc to two hours at
a time, two to four times a day The arca 15 covered wath a sterike
dressing The nfected com 1s observed and dressed under aseptic
conditions until the inflammatory reaction has entirely subsided.

Advenhtious Birsa Secondary to a Plantar Callus. Symptoms
Occasionally an adventitious bursa occurs between a callus and the
underlying bore. The callus mav become infected and may also
mvolic the bursa undemeath The result 15 an acutels pamful arca
particularly on weight beanng or pressure

Treatment Dramage of the infected bursa or of the abscess lying
underncath the callus 15 accomphished directly through the callus
itself after carcful cleansing After waslung thoroughly with smg
and water for ten mmutes, the callus 15 pared, layer by layer wit
a scalpel until the pus exudes usually no anesthetic 1s necessan
Adequate dramnage 15 obtained through such an opeming. There
practically no tendency toward closure because of the thickened
wall of the callus until the infection has subsided Rest morst bonie
packs and clevation of the imb arc indicated until there 1s no dran
age. The sole 1s washed with soap and water dails and sterile dress-
mngs arc apphied. The callus 18 nmmed, and weight beanng 15 e
moved from this area The final treatment consists in removal of the
factor causative of the callus

Bumsa at the Head of the I'irst Metatarsal Bone. Symptoms The
bursa at the head of the first metatarsal bone may be mflamed for
a long peniod without becommg infected Infection usually enters
through the skin In some eases the bursal sac ruptures to form a
stnus, sccondary mfection then takes place. In other cases the skin
15 calloused over the bursal arca and smproper tnmming of this
callus results 1n mfection of the bursa In mast cases therefore the
infected bursa 1s associated with stnus and the sinus usually permts
adequate drammage, particularly since the bursal caith mmy be
obliterated by means of compression dressing

Treatment Treatment conssts m clevation of the foot and i
the apphication of maist heat This 1s usually sufficient to clear up
the infection The heat 15 contmued until all the mflammation
has disappeared.

It 1s well to remember that no surgical procedure for the cor
rection of the inflamed bursa or the underlying cause, the hallue
valgus should be camed out unhil a penod of at least six months
has clapsed after the presence of an acute or scptic mfection w the
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bursa unce there 15 danger that the latent infection will flare up

and spread through the operated arca This ponciple may be mods-

fied 1n scleeted cases wath the usc of antibiotics preoperatively and

postoperatively
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TUMORS OF THE FOOT

GANGLION

A ganglion may occur on the foot usually on the dorsum n con
nechion with the extensor tendons of the toc; it rarcly causcs serious

T'ig. 150 Gangha of the feet

trouble It anses from the jomt capsule or from the sheaths of the
cxtensor tendons and consists of multiple cvstic arcas which may be
come confluent to form onc large ovst Blled wath a thick, yellowrsh
gelatinous substance (Fig 150)

2
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Treatment Usually 2 ganghon disappears when pressure over the
arca 15 removed and the foot strain 13 relicved One may occasionalhy
persist, however In most cases o ganghon does not give nisc to any
disturbance 1 function Sometuncs 1t 15 desirable to remove 3t
[fus 1t done 1n a bloodless ficld under general anesthesa the enbre
cystic area 15 removed by careful dissechron

LIPOMA

Lipoma rarely oceurs 1n the foot, if one does not include swell
g of the adipose tissue bencath the malleol The true hipoma
occurs under the skin of the dosum of the foot It 15 not pasnful
but on pressure will give nisc to glight discomfort. It 15 of no chneal
sgmficanee vnless 1t becomes large and presses on a nenve Oee
sionally the tumor will grow along the tendon sheath or st may
penctrate through from the dorsum of the foot to the plantar surface.

Treatment Tor the small hpoma, without symptoms no treat
ment 18 necessary When 1t gives nise to symptoms it should be re
moved by c:rcfur?dmcchou, for in the event of incomplete removal
1t witl yecur

OSTEOCHONDROMA

Osteochondroma may involve the metatarsus or the plmlanges of
the tocs. The tumor grows by expansion of the cortex, forming an
cnlargement along the shaft. Occasionally at will result 1n pathologic
fracture. The outer surface of the tumor 15 smooth and pushes the
soft hssues before 1t. It may mncreasc 10 size to such an extent that
1t gaves nse to symptoms of pressure and nterfercs, to some extent
with normal use of the foot  ITic roentgenogram shows an expanded
narcfachion of the bone Osteochondroma occurs on the postenor
surface of the calcancus It may be assocated with osteochon
dromata n other bones (Tig. 151

Treatment. The tumor should be removed Tlus 15 a snmple mat
ter when the chondroma s pedunculated When it involves the
cntire cortex of the shaft 1t can be removed by curettement the
tumor tissue being softer than the normal bone When the tumor
mvolyves the cortex so that there 15 a fractute or danger of one
it may be advisable to use bone grafts after removal.

OSTEOMA
Osteoma occurs on both the plantar and dorsal surfaces of the
foot On the plantar surface large exostoses may be seem growing
from the talae from the cunciform bones ar from the base of the

12
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g 152 Osteoma of the fibula
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GIANT-CELL TUMOR
Gunt-ccll tumor occurs rarch It has been obsenved m the el
cancus 1 the talus and n the distal end of a mictatarsal bone (112,
154) Treatment consists in removal by curettement, This may be
followed by filling the cavity with multiple chup grafts

Fig. 154 Giant-celied tumor of the second metatarsal bone

SUBUNGUAL EXOSTOSIS

Subungual exostoses usually occur under the nait of the great toe.
The protrusion of bone causes pawr and the growth may gradually
mcrease 1n size and gve nise to chromc inRammation of lfxc nail bed
(Fig. 155)

Treatment consists 1n removal of the exostosis, usually by a mid
hne inaston through the nail and nail bed exposing the cxostous
with a mumimum amount of destruction to the nail bed. A small
thm narron ostcotome 1s used to remove the exostosis

FIBRONMA

Tibroma of the foot may ansc from the sk and subcutancous
tissuc or from the flexor tendon sheaths It s a slow -growang, pam
less growth. On the surface it 15 made up of hard nodules that
project and form a wartlike growth. The tumor s firm and may be
about the size of a hazelnut occasionally 1t grows to much Larger
dimenstons A condition similar to Dupuytren s contraction of the
palmar fasca in the hand mav ivelve the plantar fascin The two
arc frequently associated

I'rcatment Since tlus 15 a bemgn tumor 1t docs not requie
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treatment. When 1t has grown to a Jarge size however 1t 1s best
to remove it surgically
FIBROMA MOLLUSCUM
(Von Recklinghausen s Duseasc)
Fibroma molluscum 1s a small tumor about the sizc of a pea

which occurs on the plantar surface of the foot It s usually multiple
and consists of small soft round twmors that show n blmsh color

Tig 1>s Subungual cxostosss.

through the skin It s part of a generaloed discase, and the tumors
mvolve the periphieral nerves

When the tumors attam a size that causes mechamcal mterfer
ence, surgical removal 15 indicated.

NANTHOMA

N\anthoma m the foot 13 difficult to disgnose except after surgical
exposure The tumor eatends along the tendon sheath but does
not penctrate the jont capsule It » bemgn a scchion will show
the charactenstie large, poh hedral cclt wluch contas wanthophyll
from wluch the tumor obtams s color (Fig 156} 1 have obscrved
onc on the great toc which mvolved the digital nerves The svmp-
toms were pmn and paresthesia The pam was present at first onh
on usc of the great toe m walling later 1t became constant

Otcavoually a generalized anthomatoss with hvpercholester
okmz mas myalve the foot (1ig 157y The tumors arc panless
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Fig 156 Photomicrograph of santhoma of tendon sheath clm:dmrcd
by fibrous tissue frameworl, which contuns nests of pale stannig foam eclh
}A) and foreign body type gumt cells (B) (Couartesy of Dr Ileyd I

Isg 1> \anthoma of the tendo achillis 1n a case of cenerabisd xantho
matosns
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and vary matkedly n thew rate of growth Interference with fune
tion usually Jeads the patient to scck medical advice.

Treatment Small xanthomata are smd to dwsappear under a low
fat dict. In some cascs there 18 a concomntant dmbetes, and control
of the dubetes 15 somectimes sufiaent treatment for a small xan-
thoma \When thie tumor masses mterfere with function, 1t 18 neces-
sary to remove them by carcful sharpdnsfe dissection 1n » bloodless
ficld The tumor will recur unless removed entirely

EPIDERMOID CYST

Cpedermard cgsts have been observed on the plantar surface of the
foot They are small cysts wathin the shan, the covaty 1s filled with
cholestero! and the wall s hned with epithchum These cysts are
caused by the presence of skan tissuc n the suboutancous area The
skin tissuc grows and fomms a cyst

Treatment consists in removal of the enbire ¢yst by sharpkaufe
dissechion

CALCINOSIS OF TIIE SKIN

Calcascous deposits 1 the skin and subcutancous tissuc, without
apparent cause, rarcly occur m the foot The condition 1s usually
assocated with calafication of the skin m the palmar surface of
tire hand The thickened nodules may be palpated beneath the skin
and the deposits show a shadow in the roentgenogram

There 15 no known treatment for this snusoal condition

ANGIOMA

An angioma 1s 8 vascular tumor, usually called 3 birthmark
at neves, which s charactenzed by s reddish discolomtion and
shight rusc of the skan 1t 15 duc to an enlargement of the superficaal
vems, and pulsatson may be felt over the tumor When it 18 on the
plantas surface, pressure may cause pam. There are thee types of
angioma the flat telangicetatic type, nevus flammens or port-wine
mark, the hypertropluc ot protruding typs; and the cavemnous type.
The last involves both artenes and voins, All anpomata may gradu
ally increase m size Multiple covernons angiomata are duc to an
astomases of an artery and van, and the vens carry artenal blood

Treatment Tor cﬁlc hvpertropluc and cavernous angiomata
wdmm 15 the treatment of choice For the port wine mark, the
only satusfactory and safe method of treatment at present 15 grenz
33 However m the usual case of port wine mark there 15 no 1
dication for am trcatment Injection methods have been used m
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the treatment of hvpertropluc bitthmarks, but the pan and danger
ofdcmbolrsm and uncontrollable hemorrhage are defimite contra
mdications

SUBUNGUAL GLOMUS TUMOR

A glomus tumor anscs from the nail bed undementh the nail,
This 15 usually a small tumor charactenized by a mass of blood
vessels Trauma to the najl may precede the appearance of the
tumor In the presence of the tumor trauma to the nail mav cause
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Fig. 158. Photommm h of sechon through nennnema showing whotl
formation, palisading o( nucla and probiferation aboat nene axons.

an inercasc n size and result m pressure on the nerves At first the
pain s i the toc but it may radiate nlong the entire cxhcmttzl
The tumor can be scen as a shight discoloration imdemeath the nai
\s 1t grows the ssmptoms merease The pam may come on 1 at
tacks and then decline after a peniod of time- 1t 15 wsually worse
after exposure to cold

Clomus tumors arc an overgrowth of the glomus bodies wlich
occur normathy n the sk and regulate circulation and heat Thoy
are made up of ncural muscular and artenal tissues Microscopically
onc observes a large number of thin walled vessels wath narrow
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Jumma, surrounded by large cubord-shaped cells Between these
large cclls are collagenous filaments In cases of attacks of pamn
i the foot for which the explanation 1s not cvident this rare tumor
must be considered.

Treatment Surgical removal of the tumor results m relief of
svmptoms.

NEURINOMA

A neunnoma anses 1n one of the plantar nerves of the feot. There
1s a fibrous tissuc capsule enclosing the proliferating Schwann sheath

Fig. 159 Surpcal remova) of neannoma of medial plantar nerve,

cells These cells have large vesicular oval nucler and are amanged
m large concentric wharls (Fig 158)

The larger nerve trunks are affccted. Plantar nerve mvolvement
1 rare. The tumor 15 encapsulated slow gronang and 1s found as
firm or soft masscs attached to the nerve trunk. Pressure cliits pamn
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Iicre 1s a tendenes to local recurrence, usually proumal to the

ongmal tumor
Surgical exersion 15 the treatment of chowee (Tig 159)

SARCOMA

Melanotic sarcoma occurs 1n the foot It usually begins as a mole
and may remam unchanged for years and then suddenly undergo
mahignant change. Such a pigmented mole must be approached wath
caution It will undergo degenceration which results i uleeration and

R
S R

-
-

B ana e =82 R ZalE
Fig 160 Photormicrograph of mal, t mel of toc Ll' teh H
lanotre wlutlon ) ¢t rized by great vamability of both cell picture

and architecura) amangement mahigmant cells mav o may not be pigmented

Mitoses usually are abundant A, Melaninladen ncoplastic cclls B non

pigmented neoplastie cclls

gives the appearance of gangrene  [he melanotic sarcoma 1s o
tremely malignant and metastsizes early (Tig. 160)

Treatment. Small pigmented moles respond well to mdwm ther
apy huge doses of filtered radium apparently preventing the occur
rence of metastatic dissemination Prigmentation may be visible after
radum therapy but should not occasion apprehension When the
pigmented mole ulcerates a specimen s taken for biopsy wsmg 2
tourniquet If the frozen scetion shows sarcoma amputation should

be carmed out
Myclogenous and penosteal sarcomata as well as Fwng tymors
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have been observed 1n the foot but are rare They tend to metasta
size The treatment required 15 removal by radical operation
MLETASTATIC TUMORS

Mectastatic tumors occasionally mvolve the foot and ankle SFxg
161), although they arc more frequently located m the middle of
the shaft of long bones The process 1s usually destructive and oceurs
more frequently 1n older people. Sudden and severe pawn character
wes the onset

Fig. 161 \lctastascs n tibia from carcinoma of the breast

Ireatment 1 most cases 18 best cffected by x ray therapy In some
cases exersion for duagnosts or to prevent uleeration may be necessary
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DISEASES OF THE SKIN AND NAILS

HYPERIIIDROSIS

Lhol The skan of the sole of the foot 15 nchly supphed with
sweat glands Excessive perspiration may be caused by exercise, too
wanmn a stocking or too heaw a shoe, venous congeshion vasomotor
disturbances, or foot stramn

Symptoms Perspiration out of proportion to the body tempera
ture 18 considered to be hyperhidrosis An offensive odor may be pres
eot ond 1s termed ‘bromidrosis !

The {cmstcncc of excesssve perspirabion may lead to maceration
of the skm and, 1n hot weather a form of eczema may develop Blis
ters may appear on the sole of the foot, and sometumes there 1s pecl
ang of the skm between the tocs

Treatment Ilymenic measures are essential The fect should be
washed at least once daily 1n cool water, dned thoroughly and sprn
kled with powder The hose should be changed two or three times a
day of necessan

Contrast foot baths at might help to overcome arculatory dis-
turbance The fect are submerged one mmute in cold water and then
one mmute 1 warm water repeating about fifteen times, followed
by an alcohol massage to toughen the skin If the skan 1s thin and
scusitave, a 10 or 20 per cent formahin solubion may be used.

Voot stram or pes valgoplanus sf present should of course, be
treated.

BROMIDROSIS
Persprration at tinics undergoes decomposiion and the ol se-
creted from the sebaceous glands deteriorates into aminoacids which
have an offensive odor It 1s also probable that certam types of bac
ten or myross cause malodorous products of decompensation i
the perspiration
34
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Treatment The usc of the 10 per cent boracic acid powder on the
foat and in the shoe dails 13 beneficral The foot may also be punted
with an aniline dve (Sce Treatment of Dermatophytosss ) In per
sistent cases in which the condihon docs not respond to ordinan
treatment, rocntgen rays may be utihized shin doses will result m a
decrease of the glands In scvere cases psychotherapy may be tned,
sympathectomy produces complete and lasting dryness of the skin.

DERMATOPIIYTOSIS

Ltiology Dermatophytosis commonly called “athletes foot ™ 18
the most common skin discasc of the foot. This ningworm of the foot
1s caused by a group of closels related fungl known as  dermato-
phvtes  T'rom a therapeutic standpomt it 18 immatenal whether the
orgamsm 1esponsible for the misclief 1s the Epidermophyton the
Tnchophyton or one of the yeast organusms such as Monila albr
cans The fung thnve in warm moist, alkalme meda Heavy woolen
hosc and galoshes are factors 1n causing excessive warmth of the
foat The persprration of the foot 1s alkaline

Symptoms., The pnmary lestons are patches of whitish macerated
skin between the toes particularls between the fourth and fifth tocs
When the fungr mvade the skin of the toes or the plantar surface of
the foot sharply demarcated areas of vesicles and custs implanted
on the tcddcm:(i shin appear These vesicles vary m size and may be
confluent ta form bullze. They dry up spontancously leaving 2
brownish crust Lincar fissures occur between the toes 1n addition to
the brown crusts of the former vesicles Arcas of hyperheratosis occtr
on the ball of the foot and heel.

I nction rub between the toes gives nse to a comphication m the
form of a hyperkeratotic Jesion with maceration of the slan which s
known as a “soft com  Tlus friction rub 1s usually associated wath a
deformty of the fifth toc and protusion of the head of the proximal
phalan< or a small cvostoss i this area The patient frequentls com
plans of stclung of the feet The atching may come on suddenly for
stance while nding tn a strectear or while dmang an automobile.
The symptoms mav be of Jong standing and cause relatiseh hitle
discomfort

The development of acute lesions or of complicabions usualh
brings the paticnt to a physician fot consultation  [he acute or fu)
minating stage of mycotic discasc of the foot 1s charactenzed In
swelling Llisters, and the oozing of a scropurilent materal  The
itching 18 intense and the foot 1s pamnful This 1s 3 dangerous penod.
stce progenie organtsms may gam entrance thiongh skin windd has
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last 1ts protechive power Such a secondary mfection may result m
thrombophlchibs or lymphangtis.

In many protracted cases of fungus disease of the foot the nails
are included. They are usually thuckened bnttle and ycliowsh with
subungual hyperkeratosis All these changes appear most strikingly
along the distal margin of the nail Such a nail provides sources of
remnfection for the skan (Mg 162)

Treatment. Prophylaxis Dermatophy tosis 1 highly infectious and
1 frequently contracted 1 swimming pools gymnaswumny, and club
shower rooms The foot must be dned thoroughly, particularly be

Fig, 162 Showing myeotic discase of the nails and skin of the foot. Note
the thickened, roughened, yellonash nail and the erythemz of the sk

tween the tocs, and the patient should not go barcfoot Ten per cent
boracic acd powder may be used on the foot to Leep the skin dry

Mam institutrons are cquipped with foot baths which contam a1
per cent solution of hvpochlonte wlich 15 changed cvery twenty

tour hours Both feet arc immersed i this solutron after leaving the
podl at shower These baths have been successful in combating the
spread of the duscase Sanutan, paper shoes arc also used for this
purposc.

Reduction of hvperhidrosis 1s an ad in preventing the develop-
ment of dermatophvtasis This 1s accomplished by soaking the fect
1n a soluhion of potassium permanganate (1 6000) scveral times a
week. The hose are changed frequently i many cases twice a day
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Light weight cotton hose are womn and the feet are expased to the
mir as much as possible Exposure to sunshine and walkimg on drs
sand arc of value in the prevention of nngwormt infection Venous
stasss 15 relieved bn penodic clevabion of the feet and the foot stramn
ts treated as deseribed under Pes Valgoplanus

Ireatment of Acute Phase In the acute phase of dermatophyto-
s1s where the vesicles are broken the skin may be denuded and a
secondan infection mav be present Treatment then consists n
cleansing the foot gently with soap and water and applying a sterile
gauze pack saturated with a solution of bonc acid the pack 1s kept
warm by means of a heat lamp e sterile pack micludes the foot and
leg e lumbis clevated  The patient must remam in bed and dress
mngs arc continued nntl the acute inflammation subsides and the
swelling has disappeared

In milder cases of weeping dermatophytosis the foot 1s soaked
daily m warm solutions of potasstum permanganate (1 6000) for
Hurts-nmimute penods

I'reatment of Chrone Phase In the subacute or chronic stages of
the discase the nails and the skin between the toes are painted with
a dilute solution of an amhne dve. e dve used 15 brlhant green
which 15 a compound of onc molecule of benzaldehvde and two
moleeules of dicths lamlme  [Tus is diluted to makea 1 per cent solu
tion with equal parts of benzene and absolute alcohiol The pmnting
15 contmuced cach mght until there 15 no cvidence of fissures and
maceration T ve per cent carbolfuchsin mav be wsed m the same
manues

Dunng the latent perniod or when there 1s a hyperkeratosis sal
icyhic aad winch 1s not onlv fungictdal but keratolvtic 15 of value
1t 13 used m a steengtlt of 2 to 6 per cent In this connechion one half
strength Whitficld s amtment s uscful Phe salve shauld be rbbed
vigoroushy anto the <k to proditee a hvperemma wluch has a bene
ficral effect

e patient may be senutive to anc tvpe of medication ora med:
cation man lose tts effect agnst the fungus so that 1t may be neces
sin to san the fungiadal agents Gentian siolet an 1 per com
agueons solution mav be pamted on the affected arcas dail

\ Ray {reatment Rocntgen therapy for this condition s advis
able m caves that do not respond to topical remedics 1t has an m
Inbitons ¢ffect arresting the actity af the fungus and » uscful m
overcommyg rentant infectioms hamever thiere i alwavs danger af
mdidcmatitis from the accumulated cffect of fractional doses
Good sesults can also be abtumed from ultraviolet radution Ihe
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and consolidated to form a thickened, contcal, hormy laver Theapex
impinges upon the papidian bodv of the skin and causes pain along
the nenves The central part of the com may show necrotic changes
due to decreased blood supph Between the com and the bone an
adventitrons bursa frequently develops Thus bursa may become
flamed or a penostibis may occur  The com atself mat become 1n
fected or the bursa mas become septic and the infection may catend
to the joint of the toc.

Fig 165 Iclt pad apphed behind com to relieve pressnre from shoe

I tiology A com results from friction rub and pressure usually of
the shoe agamnst the shin on the dorsum of the toc Comss are genet
allv assoctated wath a deformity of the foot and contracture of the
tocs such as hamumnet toc The distal end of the proxnna) phalany
projects domalls to cause pressurc and friction rub against the shoe.
In cases of contracted toc a corn may develop on the end of the toe
and mmethiateh beneath the nait due to fction sub 1 a postopera
tine scar 1s subjected to pressure and rab from the shoc 4 com may
occur m the scar

I'rcatment Ihe troitment consists in correction of the deformity
rehief from pressare and removal of the corn Carrection of the de
formuts 1 the same as that for the treatment of cantricted tocs and
hammer toe \Where there 1s an acute mflimmition iround the cor
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the foot 1 clevateq and hot 5 pplu:auon; re used yp, til the Mfamm,
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The bursa underneath the corn 15 also removed 1f there 1s an cxosto-
s1s thns hikewise must be exersed wath 1 thin narrow, sharp osteotome
(lg 165)

Fig 16> Partial phalangectomy for the treatment of corns invohang the
fourth and fifth tocs

Soft Corns The soft com s similar to the hard com except that st
occurs between the toes where there 1s 1 good deal of mosture, It
usually occurs between the fourth and fifth toes andis the result of an

Fig. 166 Tclt pad applied between toes to relieve presiure in soft com.

enlarpement and projection of the distal end of the plialanx at the

nterphalangeal articulation

Mic conditian 15 vens pamful Pressure of the toes agunst cach
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fourth mctatarsal bones i connechon with metatarsus latus (Iig
167) It may occur on the medual side of the great toc in casc of a
gait n which the foot 15 externalls rotated (Fig 168)

My

N\ N
N

E
Fig. 168 Large hormy callas.

Treatment, Removal of pressure wall result 1 a spontancous cure
Pads immeduately postenior to the heads of the middle metatarsal

A

/ /

Callous o
Iig 169 A, Sletch of a plantar callus B callus after it was pared wath
scalpel

bones and reestablishment of nonnal gast will gradually bang abont

the disappearance of the callus
When the callus 15 thichened hard and painful it may be pared

with a sharp scalpel made for this purpose (Fig 169}
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tend upward bevond therr normal level m the shin removal of the
epithehal layers cvposes them and causes bleeding They may be
single or multiple. Semctimes they are grouped or several hvper
troplied papillae are sometimes covered by thie same heratotic sur
face Removal of the Lematosis reveals multiple cores. Dask aseas
freguently scen ain the callus are masses of coagulated blood wluch
have escaped from a vascular papdloma (g 171)

These warts arc caused Is a filtrable v They are infectious
and may be acqured m walking barefoot m swimmmg pools or

lig 171 Tlantar narts,

locker rooms  Frauma scems to be a factor in thor fonmation The
occur most freguently i aras of weight beanng and are often
assocuted with dermatophvtosss [Tiey mas becotie infected,
which case a small abscess forms within the skin They are fre
quently pamful paricularh on weight beanng,

Treatment T sk 15 fist wadhed thoroughly wath soap and
water Demmatoplvtosrs of present should be ewred before the war
1 treated Radm e praper hands s the most satisfacton therapy
Rncntaen ravs are also of value Before treatment wath roentzen
favs the hperkeritotic tickenmg s removed wath a saalpel Suer
cal duthenm s effectne but ncreases the danger of mfection e
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wart 1s swrotinded with mnjechions of novocam and the clectrode
1s apphicd to the hvperheratotic aren \ nuuumum of weight bearng
15 allowed after treatment.

Inall cases pressurc over the asca 15 reheved by means of felt pads
of by a transverse bar on the ontside of the shoe. Occasionally, m
the cusc of a large single wart, 1t 15 removed by surgrcal enucleation

PERFORATING ULCIRS

The plantar surface of the foot 1s subject to a peculiar chronic
ulceration The uleer 1s small arcular, perforating and mdolent but
has a tendency to grow progressively worse Claractenstic of the
ulceration 13 2 thickemng of the skin surrounding a small smus
hhe arca The uleer ss usually circular and about the size of a dime.
The edges arc horny and cracked In the center 15 a thin secretion
winch anscs from the bone or the jomt. Tor this reason the ulcer 1s
somctimes considered a sinus e fact that it s panless 15 note
wartly

Lhology The ctiology 1s not entirely known Usualh the cond
tion 15 spoken of as  troplne uleer  The probability 15 that there 1s
an interference with erculation and the arculatory dusturbance
mav be on 2 neuralogic basis However differeut types of lesions
will brng about the same tvpe of uleer

In most cases several factors are mvolved. The mechanical pres
surc 1n standing and walking 18 @ causative factor in that the tissues
are subjected to trauma In other cases it 1s apparent that a wascular
disturbance duc to an alteration m the vesscls themsclves 1s at fanlt,
for mstance the nlcer 15 seen m cases of diabetes and endartentis
oblitcrans. Mast cases are scen 1 connection with a Jeston of the
nervous system either a spmal lesion or a penpheral nenve injury
Lesions of the central nervous system such as tabes dorsalis syningo-
mycha and spma bifida acculta are the most common underlving
cwusative factors in cases of the perforating uleer of the foot Ocea
sionally a compression mvehits will be assocated wath a perforating
ulcer of the foot Penpheral nerve injunes as the result of 1 direct
blow a burn or 3 bullet wound have been observed in cases of pet
forating uleer and are underlving causes Because of the Joss of
sensony impulses small injunes which normalh would produce a
defensive reactive hvperemia do not produce such a reactron because
of the absence of such asonc refiexes normal healing 15 impaired

A frequent cause of perforating uleer of the foat 18 dabctes It
w behicved that n diabcetes. pressuee 15 also a factar and that the
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inability to heal 15 mther duce to the vascular disturbance than to
the loss of healing abihth cansed by the disturbance 10 sugar
metabolism

Lxcessive mdution therapy in the treatment of dematologieal
conditions such as plantar warts hyperludross certan nevt and
carcinomatous changes 1 the shin frequently sesults i uleeration
Ulcers are nvanably sceondarily snfected causing an cven greates
NCTCAsE 10 sear hissue,

Svraptoms. A small ndolent perforating lesion appears on the
anterior part of the plantar surface of the foot It oceurs most
frequentls under the hieads of the first or fifth metatarsal bones but
may occur beneatly the heads of the other three metatarsal boues
when the transverse arch s msufficient The first svmptom 15 usually
swelling over these arcas A callus then forms wath loss of shin
substance 1n the central arca of the callus Gradually thes fonns
a small ulcer from wlich a thun watery seerction exudes A probe
mn this uleer usually leads to bone. The rocntgenogram may show
an cxostosis of the bone beneath the ulecrated surface. Thes 1
usually of a roughened type and may be an additional factor in
preventng the bone from healing

With the exception of the dabebic ulcer these lesions for the
most part arc panless  Fhe sk around the perforation s srregular
avascular and homny There 15 danger of secondary mfection of
these ponts In cascs of sccondany infection there 15 a Jocal m
flammatony reaction and the condition mav spread up the leg
and form a lymphangitis or produce an abscess below the plantar
aponcuross With the mfection there 13 also an increased tendenes
toward neerosis and local gangrene

Treatment Prophslaxis It 1s important to keep 1n nund the pos
alality of such a lesion occumnng tn conditions yust desenbed. To
prvent undue pressure at any pomt n the foot there must be
correction of deformaty in somic eases m others felt padsorpmpctl\
built arch supports ase wed In addition anything that would tend
to ncrease the vasenlar dustusbance should be avaded such as e
posure to cxtreme cold of setainng a dependent pottion of the fool
for lang penods without camyng out exerenes Fhe use of physical
thetapy to wuprore the arculation 15 a satisfacton prophyiachic
mear

NMont nmportant wouold pmhahh be an attempt to bung the font
nto normal positton and cim out normal gt as a functsonal
tvenene In cases of syphihis antmplnlitic treatment 15 cuentul
Pot nsinm rodide s frequenthy wsed as a prophislactic measure lo
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mability to heal 13 rather duc to the vascular disturbance than to
the lass of healing abilitv caused by the disturbance in sugar
metabolism

Excessive radiation therapy i the treatment of dermatological
conditions such as plantar warts hyperludrosis certain nev: and
caranomatous changes in the sk frequently results m ulccration.
Ulcers arc imanably secondarily nfected causing an cven greater
merease in scar tissue,

Symptoms. A small mdolent, ‘orating lesion appears on the
antenor part of the plantar ce of the foot It ocoums most
frequently under the heads of the first or Afth metatarsal bones but
may occur beneath the heads of the other three metatarsal bones
when the transverse arch s insufficient. The first symptom 1s usually
swelhng over these areas A callus then forms, with loss of skin
substance i the central area of the callus. Gradually tlus forms
a small ulcer from wlich a thin watery secretion cxudes. A probe
w this ulcer usually leads to bone. The roentgenogram may show
an cxostoss of the bome beneath the ulcerated surface. This s
usually of a roughened type and may be an addibonal factor m
preventing the bone from healing.

With the exception of the dabetic ulcer these lesions for the
mast part are paunless The skin around the perforation 1 rrregular
avascular and homy There 1s danger of secondary mfection of
these powts In cases of sccondary infection there 15 a local m
flammatory reaction, and the condition may spread up the leg
and form a lymphangibs or produce an abscess below the plantar
aponcurosis With the nfection there 1s also an mcreased tendency
toward necrosts and Jocal gangrene.

Treatment. Prophylaxts It 1s mportant to keep mn mund the pos-
ssbility of such 2 lesion occurnng 1w conditions just described. To
prevent undue pressure at any pomt m the foot, there must be
correction of deformity in some cases” n others felt pads or properly
built arch supports are used In addition anythng that would tend
to increase the vascular disturbance should be avoided, such as ex
postre to extreme cold or rtainmg a dependent pasihon of the foot
for long perods without carrying out exercises [he use of physical
therapy to mprove the arculation 15 a satisfactory prophylactic
mceasure

\lost important would probably be an attempt to bnng the foot
wnto normal pasiton and carn out normal gait as a functmﬂ:;
exercrse In cases of syphilis antsvphiliie treatment 13 essenti
Patassium 1odide s frequently used as a prophylactic measure. In
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wlich 1s due to Micrococeus mvecttcus (Castellam) It usually has
an msidious onset swelling occurs and a small pustule may form
This pustule nstead of healng forms an ulcer Infammation
mvolves the deeper structures and a cellulitis 15 present There may
be a sigle uleer though usually the uleers are multiple. They con
neet by means of siuses undemeath the skm so that the tusyes
are honeveombed The micro-organism may be recovered and grown
on blood agar

Treatment. The treatment consists n rest cleansing the wounds
and the appheation of dn heat After the uleer 15 clean mosst dress-
mgs of dilute potasstum permanganate are apphed Lxploration of
the sinuses and surgical dramage are used ol when absolutely
necessany smee they spread the disease,

INGROWN TOENAIL

Ingrown tocnail 1s the result of an aberrant growth of the nail,
1 wiich 1ts margms press agamst the lateral soft tissue with result
ant mflammation The paronyelum often grows over the Literal
marpin of the nail.

Etology Latcral pressure agamst the nail fold which in tum
presses agamst the toc, 15 a causative factor Pressure agamst the
medial side of the toe causes the nail to cut into the fold Pomted
or high heeled shoes cause mcreased pressure along thus medial mar
g of the toe In cases of pes valgoplanus with a flatfooted gt
pressure 1s exerted on the medial margin of the toenail m walking:
with the foot everted, the bods woght rolls over the imer side
of the great toc instead of dirceth over the tip In cases of hallux
valgus the lateral margn of the nail of the great toc 1s subjected
to pressure by an overlapping second toc. Improper cutting of the
nail 15 2 common cause of ingrown tocnail Cutting the nail too short
or cutting out the Jateral margm will tend to causc lateral growth
of the nail mto the soft tissue. If a small fragment 1s allowed to
reman along the lateral margin m tomming the nail 1t will grow
as a bayonct and penctrate mnto the soft tissuc and cause pan
Infection of the nail wath fung: predisposes to aberrant growth and
ingrown tocnail

Svmptoms The great toc 1s most frequenth mvolied on the
lateral or medul wides. Pain 1s ncreased with walling  Ihie margin
of the toc becomes red swollen and tender to pressure. The nail
fold becomes nflamed and hypertropiied and the surrounding
tissue shows an nflammaton reaction The nul fold grows over
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undemeath it. This cotton may be covered with collodion, which,
when dny will hold it m place. This permuts thie nail to grow out
without pressing into the soft tissue

1f inflammation 15 present, treatment consists 1 clevation of the
foot with applications of hot moist boric dressings \When there
15 a retention of secretion undemeath the fold of the nail, the fold
can be drawn genth awayv from the nail and held by means of
adhesive tape

Surgical Treatment In some cases the best treatment 1s surgical
removal of the involved mamgin of the nail under local anesthesia,

A B

Fig. 17y A, Nailcutting forceps, B milcutting scalpel

The anesthetic 1s mjected at the base of the toe, blocking the digtal
rerves on both sides both dorsal and plantar nerves arc anesthetized
A small tourniquet 15 then fastened i the region of the myection

The operatwe technre T use 1s as follows the cponyclium 15
wcised and the draded portion 1s reflected from the root of the
nail The part of the nail to be removed 1s then mcised which i
readilh done with a nailcutting forceps or wath a special nail-cutting
scalpel (Lig 173) That part of the nail which 1s to be removed
w then rolled gently away from the bed and extracted from under
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neath the narl fold Attached to the nail s cormfied bissue growwmg
along the undersurface of the nail fold, this 1s also removed
portion of matnix thus expesed 15 removed wath a sharp periosteat
clevator or with a thm clusel Care is taken to exase all thus tissue;
if any 15 allowed to remam sharp sprcules of nail will form which
will grve nise to panful symptoms and necessitate s second operation
far therr removal The inasion that was carned through the epo-
nychum and skin 1< closed with onc or two sutares 1n cases of
chronic mflammation 1t 15 occasionally advisable to remiove the
paronychium

When the ngrown tocnail 15 badly invelved with fungs, the nail
15 removed under Tocal anestliesia wath the use of a tourmquet The
nail 13 split 1 the middle, using a nail-cuthing forceps or the special
sealpel. Half of the nail 1 then grasped wath a foreeps and rolied
awy from the nail bed the other half 15 removed in a similar way

Fig 174 Removal of part of nail involved with mycosis after the opemtion
for mgrown toemail

Next, the matrix that lies bencath the folds 1s exposed and dostroyed
Treatment 1s then directed aganst the myveosss (Fig. 174)

When recurrences have been encountered complete removal of
the nail and the nai} bed has been recommended A trnsvense
nasion 1s made through the cponvehum and the nail s spht and
removed The nail bed and matnx are exaised The inflamed paro-
mehwm s disseeted and removed Two lateral flaps of skin are
thus made and are casih drwn over the exposcd phalanx and

sutured to cach ather The region of the transverse mcron
1 also
closed wath skin sutures

ONYCIIAUXIS, OWYCHOGRYPOSIS
{Simple Ih perirophy of the Nail Hivpertrophy vath Defornuts of
the Nail)
Hypertrophn of the nail wath or without deforms
t s usuall
abserved w the nail of the great toe Onvchauxs 15 a HHCLCTICd)
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clangated nail the surface of wlich 18 iregular and opaque and the
texture of which s like that of an amimal s hom Beneath the nail,
the nail bed, 15 o bnttle, graysh acoumulation The nal may be
shaped like a clan or a hom 1 which case the disturbance 15 called

onvchogrvposts (Mg 175) The hvpertraplied nail of this tvpe &
usualls observed m trophic disturbances 3t 15 also somctimes scen 1
old people 1 assocation witly improper cleanbness The condition

/.._.._......._.,.
o

A

——

<
.
=

(

Fig 175 Onichogryposs

las also been asenbed to trauma There may bea fannhal tendeney 1
have observed this condition m the great toe, and it was sud to have
accurred through three generations

Treatment 1Te treatment consists i exact cleanliness and prop-
crly fitting shoes to prevent imtation of the nail Cleansing with a
nail brush followed by the use of olne oil s of some value In
voung people the hasal metabohic rate should be detenmned to
rule out ptwitary or thyrord msufficiencs General hot baths and
the use of hyvdrogen peroude are recommended. It 15 sometimes
necessany to remove the nml When the condition recurs st may be
necessan to perform a radical operation
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The trecatment of onvchomveosis has been discussed under
Dermatophvtosis

AINHUM

Minhum 153 constnction wlich occurs at the base of a toc, usually
the fourth or fifth 1t 15 brought about by the formation of a decp
groove 1n the digatal plantar fold. It occurs in tropical countres and
occasionally 1n the southern part of the Umted States The cause
1s not known The skin may uleerate, 1n which casc there 1s some
pan If the constnehon progresses, there 1s a vascular disturbance
and the toe becomes gangrenous and finally drops off Tlus takes
about two years from the time of onsct of the discase.

Tig 176 Aladara foot

Treatment. A longitudinal scction across the groove on the plin
tar surface of the toc oca]smnani stops the progress of the discase.
If this 1s not cffective, the toc should be amputated

MADURA FOOT

Madura foot occurs in troptcal countries and occasionally m the
United States It 15 2 chronic granulomatous discase cansed by fong
It begns wath a small pawless swelling on the sole of the foot Fhis
swelling 15 soft deepscated and tender The ongnal lesion sup-
tures through the shin and discharges an orls seropurulent fuid
wlich has a bad odor and contamns black particles Multiple smuses
fonn There ss Iittle pasn but the foat may become huge and the
sinuses arc a source of incomemence {Fig 176)
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Treatment Potassium sodide by mouth has been found useful
mn the treatment If a single toc 1s affected amputation of the toc
may beadequate; wlhen the disease 15 extensive 1t may benceessary to
amputate the foot The amputation should be exccuted above the
discased arca

CHIGO ITCl

Chigo discasc 15 caused b a minute parasite, the clugo flea It
occurs cluefly in Centml Amenica and the West Indies and onhy
occasionally m temperate chmates It attacks the shin of the foot
and ankle parhicularly around the nails The female flea bumrows
mto the hssues of the foot and deposits eggs, these develop lanac
from wlnch mscets grow w ten days Sinuscs are formed which may
become mvolved secondanly with staphylocoea

Treatment. The weanng of shoes usually prevents the discase
Treatment consists m hatlung wath soap and water and forcefully
extracting the fieca

HOOKWORM DISEASE

In hookworm discase, uncinarmsis cutis the skhn of the foot 15
mvolved as a pnman lesion The foot 15 the port of entrance for
a gencralixed infection
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SPECIAL CARE OF THE FEET

CARE DURING PREGNANCY

Normal pregnancy predisposes to disorders of the fect because there
s an mcrease in the weight load on them and the funchional apaaty
of the foot 15 decreased to some extent because of limitation of
normal activity  For these reasons the orthopedist 15 1n complete
igreement with the obstetnoan who guards his patients agamst
ibnormal increases in weight dunng pregnaney and recommends
hat the pregnant woman camy out normal ach'nt; as long as pos-
able Sice there 15 a tendency toward foot stramn and ultimatels
0 pes valgoplanus  prophylactic measures are indicated As long as
e sncrease sn wesght 1s watlin normal range and there are no
-omphications walking 15 a benefienal exercise As a result of weanng
ngh heeled stiffshanked shoes many women have interfered with
ormal gait and have a tendeney toward pes valgoplanus befere
he pregnaney The extra stram of pregnancs then cxaggerates the
ondition and causes symptoms

Stiffshanked shoces wath soft felt pads mside are helpful m pre-
centing foot strawn and the development of pes valgoplanus A strect
lioc with a Cuban heel and a broad weight beanng surface and
aiely thuck sole, as described n the scction on Shoes may be used.
n addition to protecting the foot 1t 1s necessary to exerase 1t for
Tus purpase cofrective shocs are presaribed Normal walking 1s the
west excrerse for the foot The patient can accommodate hersclf to
he low heeled corrective shoc mn the carly stages of pregnancy Sinee
nast patients have worn ligh heeled shoes and have acquired 2
hort tendo aclullis however the low hecled shoe when fint wom
will cause a stram in the calf of the leg and 1n the back Tor this
cason the low hecled shoc 15 womn at fint onls for short penods of
qve ta thirty minutcs at a ime several tmes a day the e s thes
radualh increased each dav until the shoe can be wom with

omfort
s
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planus the valgus of the heel compensates for the inercased bowing
of the leg

The treatment of raclutic pes valgoplanus 1s essentially the treat
ment of nckets In a weak foot wath pes valgoplanus and genu val
gum the corrective shoe has a benehoal mflucnee, not only in de
rvcloping a normal foot but also as a corrective force aguinst the
genu valgum The more normally the lower extrermties arc used, the
more nearly normal wall be the contour assumed by the structures.
In other words the reestablishment of normal physiologic use will
tend toward the recstablishiment of normal anatomic structures

In cascs of compensatory pes valgoplanus with bowleg, it s neces-
sary to correct the bowleg In most instances this is a problem of a
general raclubic regmmen In the exceptional case surgical correction
of the bowleg 15 necessary The prineipal treatment, therefore, 18 2
thorough antirachitic regimen with mechanical correction of the
deformtics present
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planus the valgus of the heel contpensates for the ncreased bowing
of theleg

‘The treatment of rachitic pes valgoplanus 1s essentially the treat
ment of nckets In a weak foot with pes valgoplanus and genu val
gum the corrective shoc has a benefictal influence, not only 1 de
veloping o normal foot but also as a corrective foree agamst the
genu valgum The more normall the lower extremitics arc used the
morc nearh normal will be the contour assumed by the structures
In other words the reestablshment of nonnal physiologic usc will
tend toward the recstablishment of normal anatonuce structures

In cascs of compensatory pes valgoplanus with bowleg, at 1s neces-
sary to correet the bowleg In most instances this 1s a problem of 2
general rachitic regimen  In the caceptional case surgical correction
of the bownleg 1s necessane The prinaipal treatment therefore 15 2
thorough antirachitic regrmen with mechanical correction of the
deformities present






372 Discases of the Foot

tion by roentgenogram If the reduction 1s not satisfactory a second
ittempt mav shill be carned out under the enginal anesthesa

Local ancstheswa 1s contramdicated m eases of infection and in
cases of compound fracture or abrasion of the skin wheretn mfee
tion s imnuncnt. When the hematoma has become organized com
plete anesthesa will not be obtained by myecting the novocain nto
the site of fracturer the surrounding tissuc may then be further
myected wath the ancsthetic Somctimes both malicols are frac-
tured and scparate hematomas result ain wiich event at 1s neces
«an to myeet the ancsthetic on both the lateral and medual sides

Local Ancsthesia of Lontire Foot Complete block anesthesa of
the foot can be cffected by njecting a 1 per cent solution of nove-
can with 3 mimms of adrenahin (epmcephnne) per ounce of solu
tion 1nto both the antenor and postenior tibul nerves

[Tie patient hies on Ius back wath the knee flexed and the sole of
the foot resting on the table near the edge A line 1s drawn around
the ankle at the base of the medial mallcolus, and a wheal 1s rased
on tlus hine at the latel margm of the tendon of the tibuls
antenor muscle Paresthesia can be chieited along the course of the
nerve by pressure over this area A 17 4nch 24 gauge needle 1s con
neceted to a 10 ec synnge, ntroduced through the nheal and ad
vanced until 1t reaches the tibu It 1s then withdrawn about % inch,
and mjection 1s made of 5 cc of 1 per cent novocun With the
foot 1 the same position a wheal 1s then rised on the mner side
of the tendo aclullis on the hine alrcady traced around the ankle
The needle 1s passed forward through the wheal until the postenor
surface of the tibua ss reached e needle passes through fasqa and
fat and pierces the decper fasaa and 5 cc of 1 per cent solution of
novocain are mjccted qust outside the tibia beneath the fasen

The plunger 15 wathdrawn hefore injection and f blood 13 ob-
tamed the position of the needle 15 altered

\ ning of subcutancous infiltration encircles the ankle connecting
the anterior and posterior wheals The anosthetic s injected as the
needle 15 mtroduced 1nto the bysue 3o that the solution precedes
the pomt of the necdle As much of the solution as s required 15
rddeased from the synnge w hile the needie s withdrawn About five
minttes tane s allowed for the anesthetic to take full effeet

Removal of a Plantar Wart or Callus. e needle should pene
trate the shin on the plantar surface qust at the margm of the wart
The anasthetizing solution 2 per cent novocam wath adrenalm (3
minums of adrenalin per ounce of solution | 15 mected undermneath
the wart 1 nough solution 15 imected o that 1t cxtends bevend the
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for tn o nunutes and the blood pressure enff inflated to 280 mm of
mercun before the extremity 1s lowered and draped. At any tme
dunng the procedure the pressure i the cuff mav be scleased to
cheel bleeding and then reinflated for contmuation of the opera
tive procedure.

Spimal anesthesia m experienced hands can be used mstead of gen
cral nesthesia
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376 Discases of the Foot

Ins mterlockung of the stnips 15 continued until a solid support
has been formed  The ankle 1 protected and there 1s no adhesne
tape over the arca of the dorsal artens of the foot to micrfere wath
arculation [Mic ends are cut so that they are level and form a neat
handage I'ie bandage 15 finsshed by sealmg the upper ends of the
longatudmal stnps with a cross prece and additional cross strps
arc then wrapped over the longitudinal stnps at 2 inch intenals to
hold them firmly to the leg (g 177)

Vo

I7g. 177 Gibney bandage.

[Tus bandage may be wom for seven to ten days On the fourth
or Bfth das 1t mav be renforeed since the adhesise tends to shp
on the shin I'he bandage 1s removed with benzine or some other
nommtating cleansing Aurd on cotton and st mas be replaced a3
long as the shin s not imtated.

lo prevent imtation of the shin and to simplify removal of the
adheste, the skin s panted with compound tincture of benzom
before the 1dhesine s applied

Strapping for Foot Stram and Pes Valgoplanas. The patient sty
on the cxammmg table with lis foot resting on a stool The heel s
brought mro varus and the position mamtained In a gavse stap
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the ends of wlnch are held tightly by the patient. A strip of firm
packed, watcrproof adhesive 1 1nch wide 15 started at the outer
ade of the heel below the level of the lateral malleolus The ad
hesive 1s drawn undemeath the heel forcang 1t into a varus positton
It 1 then passed medully over the bottom of the hecl to the anterior
part of the leg, where at 15 ended 6 inches above the medial malleolus
A second sinp overlaps half of the first and follows the same course,
These bands arc repeated until the outer side of the heel 1s covered
with adhesive. The longitudmal strips arc then covered with a layer
of cross stnps below the lateral mallcolus Cross strips at 2 inch
intenvals are used to hold the longitudimal stnps on the leg This com

Fig. 178 A, Strapping for simple frocture of the small toc B Simple
mptmg used for foot stran € Strapping used for simple fracture of the
oe.

pletes the comrective strapping for the valgus deformity- the gauze
strap 18 removed (Tig 17])813 8 fous v &
With the patient 1n the same position the head of the first meta
tanal bone 15 forced m a plantar direction the thumb presses on the
dorsum of the great toc and the fingers press upward underneath the
heads of the metatarsal bones of the three middle toes A strip of
adhesive tape 1 meh wide 1s started medual to the base of the great
toc on the dorsum A double laver of sheet wadding is placed over
the mner margn of the head of the first metatarsal bone The ad
hesive s drawn medually and downward over the sheet wadding pad
:tllnd tp:l.sscd beneath the antenor part of the foot The outer surface of
ﬁfw] oot 18 padded wath sheet widding prouumal to the hiead of the
th metatarsal bone Whth pressure trom above, the fifth metatarsal
o ¢ 18 forced 1 a plantar direction and held in this posihion while
d onginal adhesive stap 15 drawn over the pad and across the
orsum of the foot The dorsum 1 also padded with a double layer of
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sheet wadding to protect the domsalasten The adhesive s continued
laterally and upward to end above the medual mallcolus A sccond
strip of adhesive follows the course of the first and overlaps its margin
(Fig 179)
PLASTER OF PARIS CASTS
Plaster of pans bandage may be prepared m the operating room
or a good commercal product such as the  Specialist™ may be used.

. > <
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Fig 179 Sketches of foot strapped for foot strain and pes valgoplsnus
A, Strappimg to bnng the heel into vanrs B strapping to bring the antenor
part of the foot nto pronatien C, combmation of strappings shown in A
and B to bong the heel mnto vatus and the aatenior part of the foot into
promtion

e Ginch width wath a setting tunc of five to seven minutes s desie
able for the foot and leg.

The roll of bandage 1s unmersed 1n sufficient water to allow ample
penetration Care must be excreised to prevent the plaster from
scepng out of the bandage As soan as bubbles ccase to appear the
handage 15 removed by grasping it at cach end at 15 compressed
shightly to expel excess matsture and steaked gentl to smooth st
Then at 1s allowed to lic exposed to the air until it reaches the con
sstency best sauted ta the surgcon ¢ tash

The shin s nashed thoroughh wath scap and water §Tic bandare
15 applied In unrolling 1t on to the linb cach turn averlaps ﬂtl:i
previons linver by halfitswidth 121 constanth smoothed and mald
wath the lunds to insure cohesion between the Lavers and propes
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380 Discass of the Foot
of the shoc- 1t should be greater for women than for men A plaster
of pans bandage 6 inches wide enareles the leg above the anlle he
bandage 1s contmuced around the Jeg up over the knee

e bandage s applied so that its greatest strength ss at the antl,
wlich 1s the pomt of manimum stram 1 our to six stnps of plister
remnforcements are used from the phintar surface of the cast over the
back of the ankle up to the alf

3

T

i

____ )|

Thg 1% U shaped caliper to be appled for walling east

!

Ramtorceuients ate sometunes used along the medviand b |
sides of the cast where the caliper is to be apphed to prevent it f
pressing through the cast Thiese stops are then mchuded i th
I wappng another tall of plister over them

Before the pluter sets the postion 1s cheched A footbowe v
pplied to the plantar sutface of the et e assistant holds 1]
above the kpee o s Jis task to appls constant even pressure to £
foot trom shane Thie aperator holds the foatboard gyt

fw

Thet th urd 1 3 board about 6 1n 12 inches conered with 2 Jicee
rubber or i mitum to make sanmal of plnter simple
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of the shog 1t should be greater for women than for men A plaster
of pans bandage 6 mches wide encircles the leg above the anNe. The
bandage 1s continued around the leg up over the knec.

The bandage 15 applied so that its greatest strength s at the ankle,
wluch 15 the point of maxymum stram Tour to six staps of plaster
reinforcements are used from the plantar sorface of the cast over the
back of the anlle up to the calf
f—"'"""'“‘""i"{

i) .

Fig 180 U-shaped caliper to be applied for wallang cast

Rawnforcements are sometimes used along the medial and lateral
sides of the cast where the caliper 1s to be apphed to prevent it from
pressing through the cast. These strps are then mcluded m the cast
by wrappmng another roll of plaster over them

Before the plaster sets the position 15 checked. A footboard® 3
applied to the plantar surface of the cast. The assistant holds theleg
above the kace- 1t 15 hus tash to apply constant cven pressure to the
foot from above The opcrator holds the footboard against his

* The footboard 1s g board about 6 by 12 inches, covered with a preec of
rubber or compoution to make removal of phster nmple
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chest, In tlus wav he can control the position of the foot accuratelt

he 15 1n posthion to merease or decreasc the dorsifiexion and plantar
fienion, and his hands are free to continuce the molding of the plaster
The areas below the malleol and on both sides of the tendo achillis
arc molded The footbeard 15 then resnoved and the plantar surface
of the cast 1s molded to bring out the contour of the longitudnal
and transverse arches The plaster 15 molded out over the tips of
the tocs

Fig. 181 Plaster cast with cabiper attached Note mse of shoe on opposite
foot to smphfy walking.

As soon as the cast 1s firm 1t 1s tnmmed  The dorsa of the toes are
axpased to ther bases unless fimhon of the toes 1 required, for
wnstance if they were contracted m which case the cast s tnmmed
Rush wath therr tips ‘The tips of all the toes must alwavs be visible
tocheel the color If there 1s pressurc on the fifth toe, the cast is sphit
longitadinally and the plaster turned back until the pressure s
rehieved,

After the cast has hardened the walking caltper 1s applied This
15 3 Ushaped pieee af steel wath rubber attached to its cross prece
{Fig 180} The arms of the caliper have small mallcable cross pieces
which are molded to the cast The cahiper 15 applied so that the arms
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run parallel to the midline of the leg This brngs the weight beanng
axzs postenorly on the foot and 1 the region of the heel The arms
cxtend about 2 or 3 1nches below the plantar surface of the cast. The
extension must be lugh enough to permit an casy roll off the bottom
of the foot The greater the plantarfiexon, the higher the bottom of
the cast must be from the cross piece of the caliper The npper end
of the caliper 15 fastened to the cast by encircling 1t with a plaster

d &
Iig 182 \Wallung cust with heel attached.

bandage 3 or 4 nches wide The bandage 1s wrapped down to the
ankle region Here the plaster 18 passed underneath the caliper to
enaircle the arms forming a figure 8 This 13 repeated until the iron
1s firmly fixed The plaster 15 alloned to become hard before weight
beanng 1s permutted (Fig 181)

If o heel 13 desired nstead of the caliper a walking cast 13 made
as described above up to the pomt where the caliper 1s used 'I'ht]:
cast 15 permitted to harden for tuelve to twenty four hours A hed
1s then made of firm fclt %4 mch in thickness three, four or even five
lavers are ncoessary This can be applied to the cast i layers with
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a three to-five laver thickness has been obtaned. A plaster bandage ~
3 to 5 inches wide, depending on the size of the hmb 15 then startec =7

above the anlle and wrapped over the foot and leg. About three -

layers of bandage are suficient

Unna Paste Boot, An Unna paste boot 15 apphied when swelling 1
atits mimmum The swelling usually recedes dunng the night, If the
boot 1s to be apphed late in the day the lunb should be hept clevated
to prevent recurrence of the swelling If the hlmb has been 1n cast,
the Unna paste boot 1s apphed rmmedhately after the cast s removed

I use a modification of the onginal Unna paste, made wn the fol
lowing manner the ingredients are 100 parts of ainc onde, 300 parts
of glycenin, 400 parts of water and 200 parts of gelatin Ileat the
glycenn and add the gelatm slowly stbmng all the time. Next, add
the water slowly- heep stimng and heep heating Pour thus liot mux
ture slowly over the zinc onde and continue to stir until cool and
the mixture begins to harden When cooled, 1t results n a solid wlite
mass which 1s cut mto stnps for later use. To prepare 1t for appl-
cation, 1t 15 heated 1n a double boiler Only as much of the matenal
as 18 required for the treatment 1s prepared 1t 15 best to discard what
ever prepared matenal 18 not used.

The patient 15 permitted to rechne on a low sohd table wath pil
lows under hus back and head Thc limb 15 elevated the knee flexed,
and the leg held so that 1t 1s parallel to the table The skan 1s cleansed
but not shaved Benzine may be used to remove grease and the Ieg
and foot are washed with scap and water The skm 15 dned thor
oughly before the boot 15 applied. The foot 15 at a right angle to the
leg, and the heel and antenor part of the foot are m the position of
choice The paste 1s then painted on the sole of the foot. To avoud
having the paste too hot, the coated brush 1s held m the air for a
munute or less before bnngimng 1t in contact with the skin The foot
and leg are completely covered with the paste.

A gauze bandage, 3 inches wad, 15 passed from the middle of the
outer side of the leg around the heel to the same height on the mner
side, forming a stirrup A short stnip of gauze bandage 15 passed from
in front of the ankle around oy er the heel. Each stnp 15 covered with
Unna paste before a new bandage 15 applied

A gauze bandage, 2 or 3 inches wide, dependig on the girth of
the leg 15 then wrapped m a spiral manner from the toes to belos
the knee Tlus bandage must be snug, but the margins should not
cut nto the tissues nor should the bandage overlap The margin
of cach spiral tumn comes 1n accurate contact with the spiral turn
below 1t It may be necessan to trp the lower margin of the bandage
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with the finger to take up the slack. The small V-shaped overlap
thus formed 15 removed with saissers The gauze 15 quickly panted
with an even coat of Unna paste

The entire process 1s then repeated to form a second thickness
The first coat acts partrally as a nonconductor and protects agamnst
excesstve heat.

Fig 183 Unma paste boot Notc that the foot 15 included

In applying the second coat the bandage 1s apphed so that the
muddle of 1t falls over the margins of the first spural twists The paste
1s pamnted on quickly- a sccond assistant or nurse may apply at to onc
side of the Irmb while the surgeon covers the other ’i"hc ges of the
boot are tnmmed wath bandage scissors The upper edge of the boot
18 Joosenod from the shin for about %4 inch after 1t has been trrmmed.

ITus margin 1s watched to prevent frichon rub

The tension wath which the bandage 1s wrapped 1s most important
It must be snug cnough to hold the soft tissucs without cuttine in
at the edges The boot offers 1 smooth surface when 1t dnes (Fig

)i
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183) The surface 1s panted wath a preparation of 6 per cent forma
I 1n aleohol to make 1t dn and hard so that 1t will not stick to the
stocking

With the foot encased n 2 snugh fithng Unna pastc boot the
effect of muscular action as m walking 15 to pump the blood ot of
the decompensated venous system The demand of the exercrsed
muscles for artenal blood reestablishies a normal flow The boot 1
beneficial in all cases in which there 15 a venous imparment pro-
vided the artenal supphy has not been too greatly imparred The full
cffect of the boot 15 reached wath phvsiologic cxerases

PHYSICAL THERAPY

Heat Heat 15 used before massage to increase the bloed supply
and to md m relaxation of the muscles The patient lics on a table
with the foot on a pillow which has been covered with waterproof
materal and a towel

The source of heat may be a baker mfra red lamp or hot packs
If a baker or lamp 1s used, a hot moist towel 1 first placed over the
foot and leg A continuous hot pack may be obtained by the applica
hon of hot moist turkish towels or pieces of woolen matenal The
hmb 15 observed to ascertain the temperature, and the heat 1s ad-
justed accordingly The maost heat 1s continued for hfteen to thirty
mnutes untl the foot and leg are warm and there 1s a reddish glow
to the skin

Massage, Massage 15 used for relaxation of muscle spasm to 1m-
prove muscle tone, and m assocation with active and passive mo-
tion for correction of deformity

Light thythmuc strokes are used on the muscles of the lower leg i
order to cmpty the congested 1essels above the foot. A light munersl
oil 1s usually used although cocoa butter cold cream or olive o1l 18
sometimes preferred The stroke begms wath the fingers at the ankle
and continues to the knee with the swhele hand followmg through
The muscles on the anterror lateral and postertor portions are
treated cach m turn About ten strokes are sufficient on cach group
The pressure 1s directed upward emptying the veins The dorsum
of the foot 1s treated next The stroke begans at the toes and con
tinues to the ankle The sole 1s massaged 1n a ssimular manner Each
toc 15 then treated separately using two fingers or the thumb and a
fger This 15 followed by rubbing wath gentle pressure at the mtcr
osscous spaces Friction at the ankle joint may be necessary in some
cases, and if used 15 always followed by stroking The muscles of the
foot and lower leg arc stroked agun wath kneading interspersed he
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treatment ends with a hght rhethnue stroking Care s tnken to keep
the foot and leg relaved dunng the entie procedure. H the muscles
of the lawer leg are extremeh congested massage should begin on
the muscles above the knee to msure unobstructed venouns flow
When the postenor group of muscles requires particular attention
the paticnt turns over to he face downward wath the foot extended
over the cdge of the pillon

The antenor part of the foot can also be influcnced by phymcal
therapeutic measures Supinatson of the antenor part of the foot 1
counteracted by massage m wiich each stroke forees the head of the
first metatarsal bone 1n a plantar direction In case the left foot1s
nvolved, the left hand supports the foot care being taken to see that
the heel 1s held i varus  The nght hand grasps the foot just below
the heads of the first and sccond metatarsal bones wath the thumb
and thenar eminence on the dorsum and the fingers on the sole s
the thumb and hecl of the hand arc drawn distally and medually the
head of the first metatarsal 1s genthy forced downward As the stroke
continues, the great toe is brought nto fiexion and abduction at the
metatarsophalangeal jont, thus stretclung the ndductor and extensor
muscles as well as the contracted lateral capsule This 1s an aid m the
cotrection of a valgus deformity at this joint Both hands may be
used m & manspulabion to aid in recstablishing the antenor arch Fhe
foot 1t grasped by both hands with the thumbs and thenar emmences
on the dorsum and the fingers undemeath Rhvthnne distal and
Iateral stroles wath the nght hand and distal and medaal strobes with
the left, gently force the heads of the first and fifth metatarsal bones
down and the mddle three upward uded by the upward pressure
of ]thc fingers on the plantar surface Thus reestablishes the antenor
arch

Contracted tocs arc stretched m the following manner the leads
of the metatarsal bones arc supported by the fingens of the left hand
at the same time the thumb holds cach toe m tum m extension The
tontracted tendom 1s stroked proumalhy by the thumb of the nght
tand 1 nehon over the laterd hgaments of the joints may be nter
spersed wath the stroking The muscles should always be massaged
ta tclav them after amv mampulative movement

Manual Stretelung Contraction of the tendo aclullis may be coum
teracted whiby passive movement e foot 1s held m midpasition
the heel 1s grasped between the thumb and fingers with the sole of
the foot restmg on the palm of the hand A steads finm pull is exerted
o the licel, foramg the foot mto dorssficaon and stretching the
portenior group of muscles Care mist be wsed to avoud puslung on
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the forefoot and thercb causing a flattening of the longitudinal
arch Stretchmg should be slow and controlled and within the pa
tient s tolcrance.

Exercise. Although wallang 15 a natural and functional cxerase,
1t 15 usually necessary to teach patients normal gait as deseribed on
page 48 For exerase, this gait 15 exaggerated and prachiced for
short perrods at frequent mtervals
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TECHNIC FOR MANIPULATION OF THL
FOOT

MANUAL MANIPULATION OF CLUBFOOT
Thenght foot 15 hicld n the left hand, winch supports the tibra above
the ankle, The nght hand then clongates the foot stretching the
plantar aponcurosis and correctmg the tahpes cavus deformits The

Fig. 184 Wooden wedge used to correct adduction deformuty of the foot

foot 1 placed on a wedge wluch s a2 wooden block with rounded
warging (Fig 184) The foot and leg arc tumed so that the auter
margin of the foot can be placed flat on the wedge The block hes
tarder the cuboid area The heel 15 then grasped wath the left hand

and the autenor part of the foot with the nght hand and both ends
of tlie foot are §

Mhe det orced downward  correcting the adduction part of

“:-;1 omuty The movemnent 15 ¢ slow steady one and 15 repeated

o T abdnction of the anterior part of the foot can readily be at

ned. The foot 15 held agam with the Icft hand while the nght
>89
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brings the antenor part of the foot outward and upward. Tlhis cot
reets the supimation of the antenor part and the cavus m the tamsal
arca and tends to correct the varus pasttion of the heel The heel 1s
brought nto overcorrection by forang it nto valgus wath the foot
held over the wedge. The cruv of the treatment m congenital dub-
foot 15 the overcorrection of the varus deformity

A cast 13 apphied with the cavus deformity corrected, the foot 1n
abduchon and pronation and the heel in wilgus Thus cast 1s then
changed and more correction 15 obtained until overcorrection of
these components of the deformity has been establshed.

- ¢

Fig 185 Iaghind type of footboard Note the levers to permit ancrened
force wluch can be controlled mamzally

The last part of the deformity to be corrected 1s the equimus
wlich though it s most noticeable, should never be fully corrected
until the other componcnts of the deformity are overcorrected since
the action of the short tendo achillis 1s the counter foree used to
correct the cavus and supination The equinus deformuty 15 corrected
bt dorsifleton of the entire foot In most stances the tendo achilhis
should be clongated and the calcancus drawn down The tendon
Iengthening 1s carmied out by the subcutancous method As the last
fibers are divided, the domsifleaon i inercased until the tendon cin
be fcit to slip asat clongates The foot 15 brought to a 90 degree angle
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Fig 186 Applrcamm of Haglund footboard The loop 1s screwed down
m the form of 2 §; n:fﬁ.w The board fastened to the foot permuts
leverage to correct the dcfmmm
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Fig. 187 A. [homas arench B application of Thomas wrench to correet a
sary deformiby of the heel
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near the fulerum a strong buckle 1s attached A woven canvas band,
2 inches wade, 15 attached to the buckle at onc end, and the other
cnd 1s passed through the opening of the buclle to form a loop The
foot 15 put into the Joop with the dorsum protected by a felt pad,
and the band 15 tightened and held finnly The short lever 1s under
neath the plantar surface of the antenor part of the foot. The long
Iever 1s on the medal side of the foot as pressure 1s cxerted on the
lever the antenor part of the foat 15 forced mnto pronation Ths

Fig 188 Special wrench and two views showmng its apphication for corree
tion of the supmation of the antenor part of the foot

mechanism provides an cfficient machine to foree the antenor part
of the foot mto pronation so that the first metatarsal bone s drawn
downward and the middle metatarsal bones are forced upward

After mamipulative correction of the foot stockmet 1s applied
The foot ankle and postenor surface of the heel are covered with &
double laver of shect wadding and a plaster of pans cast 15 apphed
The foot 1s fixed with the heel in varus the anterior part of the foot
m pronation and the foot at a nght angle at the ankle joint

TECIINIC OF LENGTIIENING THE TINDO ACIHILLIS

I o lengthen the tendo achillis a dwasion 1s made of half or a hittle
more than half of the tendon n a transverse direchron near ats at
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has passed through the skin 1t 15 placed beneath the tendon staymg
close to 1ts antenor surface. The tenotome 1s mscrted so that the
blade s flat The foot of the patient 1s dorstfiexed  putting the tendon
under tenswon and brnnging 1t mnto promment rehief The tendon
readily palpated and its outhne can be felt undemeath the skan The
tenotome 1s mserted so that the blade lies beneath the medual lalf
or two-thirds of the tendon, and it 15 turned so that the blade faces
postenorly  With the handle of the tenotome held in the fingers
and the thumb pressed over the skin the blade s brought from the
antenor surface through the tendon without mjury to the skin Ths
drades the plantans tendon and the medu) fibers of the tendo
achillis, contributed to mamly by the soleus musele. The proximal
maision 1s then made m a similar fashion usmg a tenotome shaped
like a small scalpel. Tt 15 nscrted through the skan on the medial side
of the tendon about 1 to 1% inches above the distal division With
the blade flat, 1t 15 passed through the tendo achilhs with approx
matcly two-thirds of the tendon between the blade and the skin The
blade 15 then tumed to face postenorly and the postenor fibers are
cut agamnst the thumb as a gwde, with the tendon under tension
The dnasions are made 1n this manner because of the rotation of the
fibers of the tendo achills. In a few instances, where rotation 1s
shight, the lateral fibers may remain ntact at the proaimal masion
These fibers, being muscular at ths level, are readily pulled apart as
dorsiflexion of the foot 1s performed  As the foot 1s domflexed, the
fingers can feel the dnaded portions of the tendon shde by as the
tendon 1s lengthencd The amount of lengthemng desired 15 ob-
tained. The dorsiflexed position of the foot 18 relaxed slightly and a
cast 15 apphed from the tocs to well above the knee,
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moldmg of the model must be accurate A positive 15 made from the
model and a form fithng sphnt 1s then constructed by the brace
maker Tlus may be made of celluloid or molded teather (g 191)
These spimts have o skeletal structure of steel one transverse and
two longitudimal strips are wsed At times a sphnt 15 hammered out
of alummum this 15 hned with felt and makes a serviceable support

Fig. 191 Posterior molded spbint made of leather .

Recenth I have used Castex wrapped over a posthive mold. This
makes a hght, durable sphnt which 15 waterproof

BRACLS

Braces arc used to prevent the ocowrence of deformibies and to
penmit wesght beanng and thus to reestablish function They are
also used to setamn the overcorrected position 1n the treatment of
congenital deformities

s an aceepted principle with me not to cotrect a defornubhy with
a brace. The brace 1s pnmanly a method of retention of the corrected
posthion 1t mereases stability and permits restoration of function
Before a brace 1s apphed the deformits must be corrected and nor
maj weight-beanng alignment must exast The improvement of oper
ahions for stabilization of the foot and for the prevention of foot
drop have dusplaced to a great extent the need for braces particu
larls thewr usc as permanent supports

The most cffictent 15 the form-fithng brace modificd from the ong
mal Hessing type Thus sort requures an expert brace maker traned in
the constructton of form fithng braces It also requires cxact super
visiom on the part of the susgeon The expensc of construction of
such a brace 15 relatively great and 15 therefore an atem i the con
sideration of s use (Mg 192)

The simplest tvpe to construct 1s the doubleron brace, Thus may

wade with an attachment to the heel of the shoc, or it mat be
attached ta a food plate As a general rule, the foot plate should be
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the mctal sphnt or Ixindage as a gmde Before openmg the cast,
transverse hines are drawn wath a soft pencil over the antenor part
of the cast After it 1s removed these lines are put into apposition and
the margins are held together with a gauze bandage and allowed to
dn The antenor part of the cast 15 cut away retaming only the pos-
tenor sphint This 15 fitted to the foot and the margins are tnmmed
so that there 15 no pressurc at the edges or at the malleoh (Fig 190)

Fig 190 Postenor sphint of plaster of pans. Note the extension of the
plaster beyond the toes, which protects the toes from the weight of the bed
clothes A, Medial view of postenior sphnt; B vicw to shom the smooth,
form fitting wside

The sphnt s allowed to dny for twents four hours the edges are
tnmmed, and the stockinet 1s tumed back and fastencd The sphnt
1s apphed to the posterior part of the foot and leg and onc or two
lavers of sheet wadding are used to cover the antenor part of the
limb The sphint may be held m place whih staps of adhesive ot with
a2 or > mnch Tetra bandage encarclimg the splint and the Iimb.

An antertor and a lateral sphint masy also be made of plaster of
pans n a sinular manner

Tor morc permanent sphints a plaster of pans mold of the limb
1s made with the foot in the mudposition  Ilic positton and the
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madc from a model This brace may be constructed according to a
plaster modcl with more cxactness or as 15 more frequenthy done
from measurements The brace 1s used for growing childien since
1t can be adjusted and can be replaced with mucls Jess cxpense. A
brace can be constructed with a lock at the anlle- this will prevent
the foot from deopping bevand the pownt desired (Tig 193)

For foot drop alter nenve lesions the clastic support 15 of some
value. TTus consists in fasteming clastic bands to the sole of the shoe.

1ty 14 -
flrira

T

Fig 192 Form fittng brace A, The fitting of leather to a positrve plaster
mold B the Gnished brace,

These bands cross over the dosum and are fastened to a band above
the calf of the leg or after the manner of a garter to an abdominal
belt or corsct. In general, the most uscful tvpe of support s the brace
with the spring scen i [igure 194

Tor the retention of position after correction of deformuty T have
found 1t valuable to design certam types of braces for indnadual
needs or mnstance, for a child who had a tendency toward adduc
tion of the foot and internal rotation of the mb the brace illustrated
1 Tgure 96 was designed There 1s a turnseres buckle above the
ankde wluch permits the foot to be held m an mcercasing amount of
abduction and cxtemal rotation
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The Hauser brace™ has been designed to liold the abduction and
pronation ebtainced by correction of clubfoot (Thg %6 p 171) The
pronation 18 retaimed by ontside correchons on the shoe A rase of
3, inch on the outside of the heel retamns the valgns and a Dutchman
on the outer edge of the sole, % wnch Ingher than the mner edge,
retains the pronation of the forefoot The object of the brace 1s to
keep the fect m abdnchion This s accomphished by connecting the

Tig 19> Doublearon brace with lock at the ankle

maer borders of the shoes with two metal rods of uncqual length
The longer of the two rods 1s placed in front The lengths of the rods
are adystable to accommodate the length of stnde and the amount
of corechion required “The rods are fastencd to the shoes by umversal
jomts te permit motions 10 olf directions except adduction

PROSTHESES TO EQUALIZE TIIE LOWELR LXTREMITIES

With shortenmg of the hmb evtension prostheses smprove the
iuncﬁon and add to the appearance and comfort of the patient
finot Jengthening may be obtaned by putting a hit iside the shoc

* Devcloped with the technical assistance of Cavour Haaser
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Mg 195 Shoc with elevation, to be wom on well imb to provent weight
beanng on affected imb Tlns s of simple and inexpensive constructron
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under the hect If n hittle more lengthening 15 necessany 1t may be
obtaned bh increasing the height of the heel on the outside of the
shoe. 1 requently the well hmb 15 elongated or rased to prevent
woight beanng on the affected hmb Swnce this 1s 3 temporary ther
apeutic measure, the clevation should be of siaple and mexpensive
construction (Fig 195) The sole and heel of the shoe may be raised
with a cork msertion \When a permaneut masse 1s required and the
necessan extension s relatincly great, the best cosmetie result 15 ob-
tamed by a speaalh constructed shoe in which the foot1s m plantar
flexion

To dispense with the permanent prosthesis, the operation for bone
lengthening las been camed out This s a formidable procedure
which nvolves 2 long time and great cpense; it 1 apphcable only
n the hands of an cxpert and n selected cases Equalzation of the
extremutics by shortening the normal imb s sumpler but should be
advised onhy after deliberation with due considerahon of the sk
wvolved. In growmg children interference with epiphyseal growth
of the well imb offers a possible solution






Albb‘tma.v of fooy, 21
Atenes 1y, 12
Ac‘b ’msgmﬁx.hdr;,mn.m 144 dorna) 5 1
"%ofiouz 27 i Anphnm 121, .
Aol ko oy 195 196
AL por i o . v 4 50 S o 3y
'!Imaﬂmzunn Pey Arrtutu, Iog
Ainbnm_ 366 7 adult Arthp, burnmdncfu 317
Ancsthesg, oo lechne o 3o e to g %, 191
i, ot 25 9F o 0
of P2t 50 it due 1 2 sz
o foop, 10 377 "iectons, W s
4 o oo 53 Pemosntsy go'te 142
g, oty 30, of ankje 301
st for 0 f 370 Pu\nlg%u oc to 318
bous, 314" 51 oot Sy oo fo, 318
mbma;ofl tmmm':h: doe ¢ 31
[ 303 30, 30, Arpaetie of s 128
of 30 1, rogy, 15,
""“““2,3 o of capble, I55 15,
crithesty 1”32 Ny tron
Cthokogy of 3 a!mntou;nmhrn Tmufoo
Tptony o 214 of metap, "8l artieyy,
2ty & Fi ofi.ofa 161 fg;
Fang, 7 nnlar g 159 ;
fuiucbzu, s O targg, o ral arbmbl;m' Isi
RSalts of 37 ,,ﬂq"b‘,?"’tf”ja 2
oty of 1 o foo 0
E’ﬁ;’g e g, 32075019 Ygorh o"zl??? ;% 256
2 of 3 !
AT;:'E:P;C" Avulngy Cture of Flancys, 550
5
%""P.‘“‘Pt?!"* Bowye, Pranon 3~c
$Prang o 250 54} Cibne, 3%,
dlmm 253 Bafbmgl foot, 35
Bufbm;xl" f
roloty'of 255 foor, 33
o o 3 Boues 1
hi" mmt;z,,g;;’w 126 © Orthopey,. oy o
y ° at, f
mtt&';f’ﬁ"‘;ﬁ?’ fount Gl © 5256
Arch o bl oy g oo, 3 55%m
;’:t on of 1g Lﬂm‘npcq 1
0 I:rm 2
Mitatanyg L See 3y, tarsyy,

107



408
Bones, navicular R8hler s dsease of 259
258 259

orthapedie condrbons of 126
os mtercunaform, 135
mtemmetataneum, 134 134

peroneum 133 133
sabtibule, 134
suprann icobire, 135
tibals, 131 131
trigonam 130 130
semlamum, 132 133
sermokd. See Sexamold
scaphond, accemsory 131 131
tarmal, fcture of 233
osteomvehts of 310 311
teberenlosss of 302
Brace(s) 401
doable ron 403
form-fitting, 402
Hamer for clubfoot 171 171 403
4

Bmuon p1d in lalhe valgus, 96
tailor s, 118, 119
Barn st metatarsal bone, 330
1fectons of, 329
secondin to com 329
to plantar calhs, 330
Burstrs doe to arthntis, 317
of Ircel, 1n region of calaaneus, 143
m reglon of tenda ochills, 147
145

Carcanrar spr 137 137 138
chology of 137

ssmptoms of 13§
treatment m 139
C:lcnnc;xubmd articobibon arthrows of,
ol

deslocations 1t 46 246
anmﬁbuhr bpament, 3
Calezncws, 1

apophntss of 144 146
burutns 10 regron of 143 143
foctares of 70

b 227

Index
&hncm. fnctum of trestment fn,

) mlnodcns. ulot:maL prad

restoration of funchon, 774
with valgus dcformltv _16, g
without

fsion of with cubord leDc‘ R"
with navienlar bone, 80 81
with talis bone, 87

4
s of 135 135
skin, 339
Calrper for wal ast, 380 381 381
Callas, anesthesis In, 37
plantar 353 333 354
and 330
Cast for ambobtory tretment 379
for ankke jomt fimtion of 379
for foot, parahsis of 383
for tocs, ctension of 383
plaster of pam, 376
wallung, 3
caliper m 380 381 381
bcvr?m 382, 382
C:mghd] bone block in dangle foot
29

Camalgm 7~
Charcot 5 discase, 303 303 304
iteh, 367
Chilbhm 187
o, fT:vpnl‘: ”uf Sce Pes valgoplany
va s M
Pglnduldhood

shocs for 40
Circulatory dnturbancos of foot 187
Chft foot, 123 124
Clubfoot Sec Telipes
Compresoon handage, 373
Com. 349

of 350

fdt pd on, 350

soft P;fﬁ 352

felt pad on, 352
tratment m 350

scalpel 1 351

swgery 351 352



tion,
ot fbuly 540
at gy Tan, 245
at ”E;n-,l -%ﬁ%
t bbn:l"cuhramto.hbon 246, 245
ity tarna) *tculatro,s 24~
o ik, 248
of 267
f toeg 247 248

D"uﬂq.,,, 15926;)9



+10

Pnctare, svalvon of cakancms, 229
compound traatment in 239
of anlc. Sce Ankl fracture of
of (;:lumn:u. Sce Calconews,
0
of cubord bone 235
of cunexform bones, 235
of cp?huh, Jower tibal, 245
of malicoh Sce Ankle fracture of
of metataral bones, 236, 256
of navicular bone, 233 734
of sustentaculum tah 228
of talns, 229
body of 230
neek of 231 232
postenor procoss of 233
of tamls, ’;’;
of toes, 238, 238
Tatfoot. Sce Pery
IF‘_'h.-vm' hallucis Jon,
Teborg s disense
Froathite, 18~

61 262

Garr development of 1n child 38
m po3 valgophinos in treatment yn, 65
normal 24 25
meclanics of 48
physclogy of 22
poor 24
roflmg, 25
tnmg m 45
Ganghon on foot 332 332
ngrene g3, m fractrres, compound,
of foot 747
m fractures, compound, of foot, 247
of foot m dabetrcs, 197
Gastrocnemings muscle re of 267
Genmu valoum and pes v nus, 150
IS51 152
Guant-cell tumor of foot 336 336
Gunt toe 1. J23
Gibnes bandage 375 376
m oken vancose 204

Glomu tamor subungml, 340

Gonorrlhiea of anlke jount 305
of Ieel 141

Goat 31 313

Hicrosn s dncase 144 146
foot beurd 390 391
applcabion of 392
Halles fieva 109
mallews 110
s o0
comectnm of 108 105

D, 97
Hauser s technkc 97 98 100
1liss teclore, 107
Hohmaon s technre, 107
Lcﬂcu technee, 9]90
i techna, 107
McBrde s, 99
Peabodr 5 technke, 101
daal, 107
undertoe deformity in 10§
varm, 112 112
Hammer toe, 112, 114
sequired 1)
-natbctnLh ;3'73
congemtal, 11
treatment in, 116, 116
operation n 115
Hawser bar in shoc, comrecthe, 58 403
beace in tabpes, cotrection of 17)
technic of ‘m hallux ralges 97 98
100 101

Heat therapy 386
Hed, nd.u"ﬁ; tendmitrs fn, trawmabe,
144
apophyutis of 144 146
bursihis 1n 10 regron of calanas, 143
H3

n u;;vn of tendo schills, 147
H

aikcanesl spus of Sce Codewnedd spur
cakaneny of 1ofechons m, 141
of 137

gonortha m 141
hypetleratons of 355
mampulation of 393 394
novmal wom of 20
on wallmg cast 387 352
penostitis of cakancus, 141

due to arthnth, infectnn, 14
salswy poution of 20 50

varus bon of 20
TLss lccm m hallex valgm, 102
Hohmann 3 techme in Jallax salguy, 107

Hallow foot, 179



Indey 4]

Ilﬂoll‘n:m 36~ \!ehh!uh !
ll“’dzmo,,:hu Note " hitio, 392 bury, ! heag 33p
llf‘pcneo{fﬂot 32 If?cfm:: of 236 36
i hFdesn, 345 sout 1y, 313
llgia,fmu, 355 55 aumm)dzm of 310 in
KRmoy bone Under J5g
1 ST care Of feet &fter 369 Mcu.‘zrxuph:lnu an, ton of toe
Irnﬂ?cmon foot s of 16] 161 b
Infeey, 323 \Ict.hmn @ of ¢, 122
mPEnn:'.rfnn;l $Pacey, 37+ bt 87 &g e o
hmPh:"m; 375 T 184 oy
o bame” 325 AT o
a(mbnm,' 141 \hmmenu of foot 1o
Ofluldo;-, xh\:,thg 37 nnmm:bon of 29
Pronpeyy, 324 Pmany 9
Ptmq,hi t;ff;ﬁ and, 14; \fortoul dliu;q 274 274
Sperfiy \msciq 7
Ingrown foenqy, 360 36; oonh:ccurn, 282
63 thera in, 373 = gy, Upture of 26~
treg tm 36 ) mpc;wlgbphm,,' tat, 53
IPparaty for 362 of 'g
ln"l'rmu 19 29 Py 555
Iteh, Chigy 367
\m_x, 1" g
kz:.uutvd:mcrn Fallyy 99 98 of 35
koj:};rxz ;_19% of nayyp, blfnné, 258 dTigc; 345
2 b of 363 364
Kahley 1 6, 262 Higrom s, Pibﬁo 361
ey, n 373
Lawxursz % foot 3 treatmen, 361 363
Lapeyy “tha.gm':]“b:ﬂunrlgm, 102 IP';T:'-D] for 567
Lg oy LY Seeyp; bong,
g~ 5 ﬂ:c(mr of 233 234
Lzzmmt; Aatomy or 5 fusion of wath Sy, bone, g4
Ofl'IUeI, Ed 51
terg Upert, & BIth tafyy bone, 80 g
"”"’Oé,(?lc Ogjg kohk-rl dUQ*Of 258 258 2
0ot \cnu, /3 14 14
Limpr, bie, 355 tal, of 2
Limpp g 209 210 gx:,xu ml i
""'E’fryﬂl n dning, of lralmuhc 271
foot, 35 i, 12
%1 foop, 66 10eny of 1g 16
.\hﬂml. f"ﬂun- An fracty,. Planty,; 14
Tson Deunty of 29
foot 26, 265 \ru:;lgu 81
“ 8¢ 1 freatmen 386 A of foot, 34, 4 34,
1::1 latior, ;gg Neungy Of digryay Berve, 3 2%
oot of gopy n 2
mﬁ; o 395 Lor Plngy g0, 27
\ 393 394 Ney 339
\ 'l:m ﬂ;ﬂ“hﬂg m ’ﬁlﬁup\ 35~ New bomy, foot of, 36 36
s ' hapry, 2 29
“"’-'""m ©f fooy 343, 392 fom. Owtnxxnurnu 365
{08 g S 11 4 Onclig 30¢
4

Mcuuabc 208 Of foo, 33 34 ‘a3 3
\hﬂa.-nlgt., 4 2~y ’ &1‘% 3635 6%



412

Orthopedsc applumnces for foot 399
condibons of tocs, 92

01 mterconaforme, 135
intermefatansenm 134 134
mvkulare peds, 131 131

Parv low-back, posture and, 154
Parahass, spastc, of foot, 295
cast for 283
Parvmyehn 324
Peabody s technic, in halhr va 101
Perartentis nodoss of foot 19
Perdostits dne to srthdhs, Infecbous,
chronee, 142
of heel, 141

progoosss
nmptoms of 77
treatment in, 78
due to arthrin, 318
die to mallormatrom, 80, 81
due to polomychits, 83 83
doc to supimatron of foot 86 86
hallax flcens sceondary to 111
ralgus and, 99
o3 tibaale and, 87
parahte, §3 53
5

npd 51

spaunodee 51 1
ctologs of "1 "2
ssmptoms of "2
traatment m 73

postoperatne 75
prophslactic, 3

Inace

T'es valgoplanus shatic 51
duohg,\l;u;nsl
gena valgam and, 150 151 157
m adolesoence, 60 ()

manipulation @ 395 396
ﬂ?ppmg m, 376,34

Phlebitts migmms, 207
Thysieal therepy

calluses, 353 353 354
anesthess 72
fachbl :
hgamen
nerves, 14 14 15
neuntrs,
wart, 355 356
ancthesa i 3 2
Plantarficaon 19 19
Fhster of pams casts, 37§
splint, 400
Poliomyelihs, antenor and foot 263
dangle foot due to 292, 293
ot of 733
symptoms of 783
talipes casus doe to 259 291
cquinovalg due to 759
cquinovarms due lo 285

s doc to, 755 2%
luﬁz;:" toamplantation  in
294
treatment i, 735

Polvdactylrm of toct, 121 171 122
Postare  drturhancey nd et
1350

good, 45
46
mun; w43

Pregraney care of fect im, 305
l"romlnmnrol foot 21
Prostheses, 401 404

72
infectrons in 32/

m



Indegy 43
Diendo, 359 T, LOK ¢ by, 118 119
s o) et Talper e

ection 187 153
tion 306, 307 ACuapyy, I
Qbu?.g_g 181
Rmumu dnqx' 200 vy, |
Ruckey, G of feop n 369 due ¢ Pobmnjrbbx, 288 259 297
Romfgm ay g fomy, 35y Iping by *nd 151
m dfrm,mphvlﬂxa, 348 Teus due to pobq-nrdd,,'
Romrmog.,m m Mgty of fogy 289
30 quﬂo‘:!m, 164
"8 gt 25 TQuareq, 176
WmPODenb of 165
Sum-u:: m Postar, “’"tu..o,,' 17 mlgen,hl Iy
Sarcom, of foop 34%33?12” defol’mfb\:: Ind, 1o
Stho;d 20Cetson, 1 et of 16¢
Batfoos with, g3 fecteg, 174
Scuatee nnoh%l of £, 281 terg], 174
Seumeyg Srthatg of ('ggf'n,tlc 128 Yailatery) 1~5
Ir.qu.rc of 126, 127 128 1of 16
mbluubonof 129 feeg, L 174
Bder hog of bone mehhrnj, 126 Mapron, of 165
stq’ 32 49 tree t m, Is7
L‘hﬂd':, 37 40 af?;t?ru tin 172
cory of 65 cagt fechnye, 171" 173
felt pag, m, 61 Ohegy o by, techn,e I6g
0 pey vy 03 1n u.lth, 65 169
m ohy, 57 s5g T3lty of 172
n'u’?x.‘:}' ey e i, 177
Bith ¢ 2hon, Jo4 ;m.,m Sulty of 173
Eumg of 44 ﬁqumlu.ml? - ’
meny 4y 11 due ¢ artherpyy 318
Nomen 12, 42 due ¢ mnom.iblu.u 285 255
Street, + L) 185
Slip of foot 1~ Tabgzgl Ul ton arth, at,
Caloingg, of 3,9 " frctyr, 227
d-'su\uo{ i; throgy o 158, 155
S”Ppm. 3] dlﬂq:buu; at 245
Socty ts of 33 tber oy % 299 300
SOEDHOW, MDly of Talocrerg; Artaculyy, tong 44
P taloop, ) ¢ 51 244
L% talipey mrm-nd, 181 Ilgzmcunn My gy Ser Ankl,
SleLx, 399 Srainy of
i P ogen,. f 30g, l/ad
}Tkﬂxs;oo fu 299 3
Prams of an Anke ey of Taloﬁbub, Ment
Sprea foor, o g~ &8 Talon:ncu bgnmcm_,hon of
oy, n, 45 159 159
ssgaguz'fom 3‘%&\ of »3 N8 ap e 21
&%"w%hor 33 Taluy, o rof g
S"Uthmf M) therapy 387 o fractyp of 239
Sabegg Nm,,ouooe 336 335 fretyp o 29
Sn,f‘_'f‘l" Lt,ﬂrno, 3’40 £ with o bone, g,
Sa 55 25, &1
suPuubon ?J-'n-fu'Jf 5 256 with bone 50



414
szmirﬁzltaml artculation, arthross of

dislocatsons at 24~
Tundo ;tl;ﬂbx. bumtis in region of 147
4.

kngthening of techak of 396 397

miesits osnﬁans of 265 269
rupture of 768
taunatre dnslon of 269
wnthoma of 33§

Teodon 9

dnlocabion of 267

mhv(nixof 317 N

peronaal, dlocatoms of 269

rupture of 267

msnphnuhou i polomychts, 293
o

tubercalosis of 307
wnthoma of 358
Tenmynovitrs due to srthnti, 316
Thomas hed 63
wrench, 393 394
Thrombo-angutss oblterans, 190
cyanosis of tocs duc to 192
chology of 190
gangrene of toes doe to, 192
symptoms of 191
trestment m, 193
Throm try, 706
'lhmm{ool occlmion of artenies
doc to 199
Titea dnlocabon at 248
Tibals antenor muscle §
postenor musche 7
Toc(s) :bxcnccrof ¥3}
amputabon of smtsthena .
anemalics of wugcn:bl, 120

Index
Toe(s) dhu"m valges of Sec Hefhre
¥

varas in, 117 112
Iammer Sce Hammer toe
metatings uluucu\, l"'
orthopedic condtions of 92
osteomi chitis of 310 31
onetappng, 104 104
correction of 105
poly lom of 121 121 122
wdach of 120 120
underdes clopnent of 121
andertoc deformity of 105
Toenail. Sce \ai?
Trench foot 189
Tubercalosit of snlle jomt 299 300
of talocalcineal articobibon, 299 300
of talocrural artkuhabon, 299 00
of tarsyly, 307
of tendom sheaths, 307
Temor(s) angoma, 339
bonc cyst 335 335
calanoss, 339
epidarmond o -
extoss, mbungml. 336 33
fibroma, 3
p;';‘uli{"a“’v %
gnn!q-ﬂ.}i% 36

liporna 3

melanoma, 342, 342
metastatic, 343 343
reunnoma_ 340 341 341
of fect 332
esteochondroma 333 334
osteorna 333 334
sarcomy 'H’ 342
glomas, 340

arthrosss of ar
temateon of 161 161
bamon i taslors, 118 119

anthoma 3} 339

deft m, 173 324 Utcrais) bunowing, 35%
contracted, due to arthntrs, 319 319 indokent 359
qanoss of i 1) bo-angut: perf
Lteram, 192 tropluc 3’501
digtts qunti vans i 117 17 vancose
dnlocations of 74~ 245 ehotogy of 207

extenuon of cast for 383
fracturc of 3% 23§
strapping m 376 37
pngrene of 1o thrombo angits ob
Lteram, 192
gant | 23
halir flews m 109
matlews n, 109
ngdinm 106
< mtechon of 108 0%

swmptoms of 702

traatment in, 03
cxeraises i, 203
Cibaey bandage 1n 704
mpeton treatment 206
strapping in, 04
sargere w06
Unna paste boot 1in 04
vascalar walls m compresson of

o4
Uncinannn cutrs, 367






