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A New Method for Foot Pathology Biagnostics

Mikhail S. Mikhevich M. D, Vikter S. Anesev. Decter

Pediatric @rthepaedics Department, City lespital, Megilev, Belarus.

Abstract : Early recegnitien of feet pathelegy is very impertant fer preper feet develep
ment. Pynamic pheteplantegraphy is a cheap, infermative and easy methed fer early feet
pathelegy recegnition. Pheteplantegrams of 683 children were studied. The glass pedegraph
ecuipped with a digital camera and a cemputer was used. Feetprints were captured in sitting
pesitien, standing pesitien, standing separately en the right and en the left feet. Ankle jeint is
in neutral pesitien ; knee jeint is directly ever the midfeet. Feet indices were studied in
dynamic under increasing feet pressure. Flat feet frequency ameng 3 year old children was
53%. By 7 years flat feet frecuency was 15%. Frequency ameng 14 year eld children was 5%.
Lengitudinal arch index n 2 year old greup was 9.83 and it was increased hy 5% in standing
pesitien, lengitudinal arch index in 6 year old greup was 8.6 and it was increased hy 20% in
standing pesitien, lengitudinal archindex in 14 year old greup was 9.54 and it was increased
hy 13% in standing pesitien. Pynamic pheteplantegrams allewed us te divide feet defermity
mte rigid and flexible types. BPynamic pheteplantegraphy examinatien is a geed methed for
feot pathelegy diagnestics.

. Treatment result is alse perfermed with this
Introduction ) ) )
methed easily. Dyuamic pheteplantegraphy is a

Early recegnitien ef feet pathelegy is very cheap, infermative and easy methed fer early

impertant fer preper feet develepment. feet pathelegy receguitien. It can he used as a

Dynamic pheteplantegraphy examinatien is a screening methed fer large cellective tests.

geed methed fer feet pathelegy diagnestics.
. . Methods
Dynamic aspect ef the study brings us new

features in diagnestics. Changing ef feet indices Qur research was perfermed at scheels and

upen weightbearing was analyzed. Flexibility
of feet structures was easily estimated with
mfermatien abeut indices changing. Feetprints
are cellected n a few minutes and ceuld be
analyzed and stered. We've get ebjective infer-

matien that helps us te take treatiment decisien.

at the child erthepedic department. Phete-
plantegrams ef 83 children were studied. The
glass pedegraph equipped with a digital camera
under it and a cemputer was used. Three phete-
plantegrams ef each feet were captured and

analyzed. Feetprints were captured i sitting
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Fig. 1. Pynamic pheteplantegraphy examinatien a|l)[c]d
a : Sitting pesitien. h - Standing pesitien. ¢ : Standimg separately en the right feet

d : Standing separately on the left foot

alb

Fig. 3.

a > Transmalleslar angle
angle hetween feet sele axis
and transmalleslar line. b ©
Transmalleslar axis angle
hetween perpendicular en
transmalleelar line and
thigh axis. This is a mea-
sure of tibial retatien.

pesitien(feet pressure is minimwm), standing
pesitien, standing separately en the right and
en the left feet(feet pressure is maximum
similarly te the midstance of gate cycle}. Ankle
jeint is in neutral pesitien . knee jeint is direct-
ly ever the midfeet (Fig. 1}. Feet indices were
studied in dynamic under increasing feet pres
sure(in sitting and standing pesitien}. The next

feet indices were studied : feet length and
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Fig. 2.

Methed of lengitudinal arch height mea
surement.

A segment (AC)was marked on the thread
Length eof the AC segment is knewn and
censtant (AB segment is 18 cm). Free end
of the thread(peint A)is fixed aheve
tihialis pesterier tenden attachment. The
thread passes threugh guiding pulley (KB)
at right angle. Length of the BC segment
was measured by means eof pheteplante-
gram. Arch height is: AB AC BC.
Pynamic eof the arch flattening under
weighthearimg was studied.

width, length/width ratie, transverse arch func-
tien(feet width in sitting/standing pesitien
ratie), lengitudinal arch flattens under weight.
bearing (lengitudinal arch index in dynamic),
feet length/bedy height ratie, arch index®. This
methed made it pessible te estimate subtalar
cemplex tersien and tibial tersien. Fer this
purpese we used mirrers and lhuninedieds(it
was settled directly under tips eof malleeli}.
Ankle jeint axis passes threugh tips eof mal-
leeli”. Height ef lengitudinal arch at the level
of tibialis pesterier tenden insertien was mea-
sured(Fig. 2). Transmalleelar angle and trans-
malleelar axis were measured by means ef
pheteplantegrams(Fig. 3). Transmalleelar
angle cerrespends te subtalar cemplex retatien
(nermal value is 85-90 degree) (Fig. 3-a}?.

Transmalleelar axis cerrespends te tibial ter-



Fig. 4. Lengitudinal arch flattening
a : Lengitudina! arch flattening predeminantly in distal part means that flattening happens due te
naviculecuneifermjeint sag. b . Lengitudinal arch flattening predeminantly in preximal part means that

flattenmg happens due te talena vicular jeint sag.

sien{Fig. 3-h)¥, Pheteplantegraphic measure-
ment was made with the help ef cemputer.
Measurement inaccuracy ameunts te 1cm=*
0.003(p=10.05).

Resuits

Until age seven feet develepment is very
active. There is fat pad under lengitudinal arch
unti] the age of 3 years. It makes feet appear
flat and treatment can be prescribed nustaken-
ly. The mest frequent defermity was flat feet.
Flat feet frecquency ameng 3 year-eld children
was 53%. By 7 years flat feet frequency was
15%. Frequency ameng 14 year—eld children
was 5%. Frequency ef flat feet defermity
ameng 3 year eld children was very high. Fre-

quency eof flat feet reduced sharply by 14 years.

We use term develepmental flatfest ameng
children under 5 years. Lengitudinal arch index
mn 2 year eld greup was .83 and it was in-
creased by 5% in standing pesitien{arch reac-
tien wasn’t marked due te presence of fat pad
under arch}, lengitudinal arch index in @ year-
old greup was ¢ .6 and it was increased by 20%
in standing pesitien, lengitudinal arch index in
14 year-eld greup was €.54 and it was in-
creased by 13% in standing pesitien{feet struc-
tures became stable}. Dynamic pheteplante-
grams allewed us te divide feet defermity inte
rigid{ne arch in sitting pesitien)and flexible
types(feet arch flattens enly under patient’s
weight, with nermal arch width in sitting pesi-
tien}. There are preximal and distal parts in

lengitudinal arch. Lengitudinal arch flattening
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may be i distal er preximal part. Lengitudinal
arch flattening predemmnantly i distal part
means that flattening happens due te
naviculecuneiferm jeint sag. Lengitudinal arch
flattening predeminantly in preximal part
meansthat flattening happens due te
talenavicular jeint sag(Fig.4). Feet width
under weightbearing increased. Ratie of feet
width in sitting pesitien te feet width in stand-
mg pesitien gave us infermatien abeut trans-
verse arch flattening. Nermally this index was
mere than 7%. When transverse arch index was
smaller than 7% then transverse arch sag was
suspected Cavus feet defermity was divided
mte rigid and flexible ferms In the case eof
flexible cavus defermity eperatien was perfer-

med en seft tissue cempenent.
Discussion

This methed has given us new features in
fest pathelegy diagnestic. This investigatien is
easy te perferm Flatfeet cdefermity was the
mest frequent defermity detected ameng chil-

dren. In mest cases it was due te ligament
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laxity, then lengitudinal arch sag uniferm, alse
preximal er distal arch part sag ceuld he
diaguesed This infermatien was useful fer
lecalizing the peint of arch sag. Dynamic phete-
plantegraphy is a cheap, infermative, easy
methed in early feet pathelegy recegunitien. It
can be used as a screeming methed ameng large
cellectives. Functienal pheteplantegrams helps
us te estimate feet arches functien. Dynamic
pheteplantegraphy makes treatment easy te he

perfermed.
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