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Abstract

Background: Foot and ankle are important organs that support the weight of the
body and encourage movement. If the foot and ankle have problems, it will affect their
daily lives as follows. The treatment requires exercise by a physical therapist or exercise
according to the program recommended by a physical therapist at home and must be
done continuously for the effectiveness of treatment but due to many factors, the patient is
unable to receive continuous and irregular treatment. Which choosing tools or equipment to
help exercise the ankle is an interesting option.

Objective: To develop a prototype exercise equipment for the ankle according to
the term of reference and to test the content validity, the concurrent validity of the device
in the display, measuring the movement angle of ankle.

Method: Assign 3 experts to evaluate the content validity. And test the accuracy
in condition of experimental development. Repeat the test 130 times randomly by lottery
drawing. Run the test without breaks and save the readings in the data recording form.
Data was analyzed using the Index of ltem-Objective Congruence (I0C) to analyze the
content validity of the equipment. And use Pearson's correlation coefficient to analyze the
concurrent validity of the equipment by determining the significance level at p < 0.05.

Result: The device developed with precision in terms of reference such as
lightweight, easy to carry, with the display showing the movement range of the ankle,
with the ankle dorsiflexion 20 degrees and the 45 degrees of ankle plantar flexion,
convenient for use requires a small production budget Stable equipment beautiful
appearance There is a stop button to hold down during the desired degree movement.
And there is an emergency stop button to prevent the danger of injury while testing at a
high level (IOC = 1). Except equipment weight (I0OC = -1), while equipment has high
precision with ICC of dorsiflexion 0.922 and ICC of plantar flexion 0.972

Conclusion: The prototype equipment for the ankle exercise has high level of the

content validity and concurrent validity. Should continue to study in patients

Keyword: Ankle exercise , Continuous Passive Motion , Inspection of equipment quality
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flgnadanang nrsdnunfidiusnfinisimugunsofadudawingu Tnefuuadnusy
suuugunsailifiauiadn fdaminwn saalduaznansanliide delssAngenn
aunsafiifidadn Ankle CPM Saiiiugunsnifitiiiatiasiunianasieasntwiidalnaly
fanszdnunaguan Tnalivansdssflonsfiuyaussonmdmiuiasduniamads
wnstiaiindeflauransiingm dminiun $resenissanlduaznisoasneen nalnAalis
nn5ELRLAMLEY (Tendondriven system) Tagsruunisnszdnuaagu (Preumatic Balloon
Actuator) snnisnaasstinudngunsaiiutianansavinnisiadeulmafivmncdmsunis
woiuditawinlideennisAnuawudigunsnl Ankle CPM dznmsedusznauunedaud
dresanaliem i duanmagnesmnaadauing Gedadfauaninaiauaning
psrnaaRaubilazanusnvinBindaubniawinlilussmignins annisunaidy
annetigunsalil idasnisindaulmafigniinsuasusiugn
msftnenifemlaanngunsaiuuuudmiusandadmedainuuusieiiad

g %4 ] g ¥ ¥
TN NOWIEEAIN LAZEINNITURAINATINNTISIAREW M TBsdiawin
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unn 2

NUNIUIFTIUNTIHN

nedniaransyasdiacia (Anatomy of ankle)
favindniasafisatuerdaudrsuasdatuwitennnisdouseiuilvialsn
dandng fauin uazin Snnedndaiuie dedndudwiuniaduuasianssudug Ty
FAmlsraniu ulieziussdauazusadangeiusondronisiiu usnsygnuasdaminaaadu
oy tiaansnvinmliontuas uandanBaufauduiindatu 4 Wuacnnvde
faidn favindedniuledefinunmsdesiseiign uwiesAnnisunaiusan [10]
1. nszgndawin (Ankle bones)
JavinuazinduedoazAsuiminaasstenie Wlunnstu diu 59 uenannid
fatandnunannarasineny Ustnaufsunasgnanuon 26 Bu Buefndaniufidnun:
TAs awnsautonszgnifansaifin 3 dou An nazgauin (Tarsal bones) nszgnAawin
(Metatarsal bones) LLﬂzﬂ‘i:Qﬂ'ﬁ']Lﬁﬂ (Phalangeal bones) Fa%
1.1 nszanwin (Tarsal bones) ﬂszqndquﬁﬂfgdwﬁ@n‘s:qnmdqudw 7 7w
wisaanidu 3 ngu Aa
1.1.1. Proximal group U5enausag Talus WAz Calcaneus
1.1.2. Intermediate group U5enausiae Navicular bone
1.1.3. Distal group 1U5enaufag cuneiforms (Medial-intermediate—Lateral
part) wae Cuboid bone
12 nazgnAdin (Metatarsal bones) nazgniawin 5 3w
- usiReBusznaufiandau base, shaft, head
- @74 base @:Lé‘ﬂu iU tarsal bones (baées of metatarsal -V /2 Lﬁ!'au
ue9)
- Base of metatarsal V @8l tuberosity fuaanly Lﬂuﬁqmm:ﬂmﬂ il
ndadla fibularis bravis
- g% head axi@aniiu base of proximal phalonx 289faun
- Fiu plantar of head of metatarsal | @:L%ﬂuﬁu sesamoid bones 2 %,,u
13 nazgniacii (Phalangeal bones) nszgnilawin & 14 3w

- usazfiaszneudiaenszan 3 34 An proximal, middle, distal
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(&N great toe Usenaufas proximal, distal)
- usiaBulsrnaUANY base, shaft, head

- @7% baes of proximal phalanx az1@aNAyU head of metatarsal bone

2. dasaludiawdin (Joint of Ankle foot)

Havineasyutdniviedafiduden lewinuszneudannszgonainane
qUna9 Fuan 26 B Basdedin Tnenszgnaniissdanseduiviioss Usznausaste
siadnAty (oint) 4 dasa (Hun

2.1 dasanszgniavinuaznszanduivin (subtalar joint)
naEAN&i (The calcaneus) Liunszaiitngjuazufeussiigaltunszgn
Winsiansm aedaatfinmdsgauain uazawsenszgniiawin (Talus) iwgainizees
\dntoanans vnuRuiduaneesnstgniain (tlus) Sdnunsdiulioygudel
@osarulAainisundmnnmszgnduin (Calcaneus) naidsuiutuguuunyinbi
Wansiintiadiniuacindaviiesn luuneiinsindewlmlufiantedu q dasende
maasaumeasiadaiidandian ulnniadoreinszgnaaduiifiugaianunizeg
Suaunile BaindafidndnylHun interosseous talocalcaneal ligament (ududnfinun
uazufieuss nnzenRafiauaneasnszgndain (Talus) TseRafuneaInsegnduin
(Calcaneus) dquiBudnfinanadulsiun the lateral talocalcaneal ligament WRE the anterior
talocalcaneal ligament #a Tinanusinastulinseiudiduduiliroadiaouuiouse e
fia talocalcaneal S9lA3UNTIEENAINIUAIIINTASIFEN9EY q Foudine THudEuuas
nﬁ"luu‘i’ﬂ peroneus longus, peroneus brevis, flexor hallucis longus, tibialis posterior, and
flexor digitorum longus
2.2 %a#a Thetibiotalar (Talocrural joint)
Ainanniadansiassning Uanerasnsegnusinuiia (Tibia) nzgniiss
(fibul) waznszaniiawi (Talus) dauiisurimineasdsseddedmiidantures nazgn
wiudsuaznszgniiawin Tifidousesndndonnnizlnensefiudinunszgniadia
trochlea 189nTEANinazBuindasiiinanuatedmuaernsnszgnvinug
The malleoli 289n3zgnVITiUE (Tibia) uaznszanuen (fibula) yinmiinfiT
masnfianszgnuinenli madessisvssdesetiidnunizadrgumiu (hinge joint) N3

i d 3 [ ¥ ' A’ ¥ o k4 .
wasufidanivnjresiasefazdaalifin nnsfiudanainas (plantar flexion) waznIs
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nszAnfaWingu (dorsiflexion) 289N m‘sﬁm:@ﬂﬁam"ﬁﬁﬁfluwﬁﬂﬁﬂﬁwv‘iﬂﬁfﬁﬁ@@i@ﬁum
Tulufirmnenisnszandawingy (dorsiflexion)

$asn tibiotalar az¥intHIARA AN Ew AN AN Tugas 89
N719LA4 (Stance phase) %x‘]@’]ﬂ?ﬂﬂ‘iéﬂ’ﬂéﬁﬂ&iﬂLﬁﬂxﬁﬂf—jwtﬁﬂQﬁLﬁﬂdWﬂﬁ@:ﬁ’mLL‘Nﬂﬂ‘i
Sadewinann ilasenaasiunsiusnaniaseaeaiie dodeutads tbiotalar 1
diarthrosis WaLQNUNAGNAELALZAUN fiRnunsanszgnwinuie asenszgniewin
Tﬁ%’un’mﬂ%uﬂmmﬂ’uﬂwﬂﬁfaﬁimqﬂLﬁuﬁmﬁmammq’u

The tibiofioular syndesmosis azdaian1aiadanasEndng nazganti
wlisuarnazgnuesrneyinfianssnsg TudAnuszanfunazasrasiunszndngae
2897192AN The tibiofibular syndesmosis Usznausaaaiud@auldiun the anterior tibiofibular
ligament, the posterior tibiofibular ligament and the interosseous tibiofibular joint

N19ATY medial wﬂq%’ﬂLﬁﬂgﬂﬂ%wmwﬁuﬂﬂmaLﬁuﬁmﬁ%dﬂ medial
collateral ligaments (deltoid ligaments) %\1LﬂmmﬁquﬁﬁﬂﬁmGiﬂﬁﬂmqmiﬁmﬁ@Lﬁﬂﬂfaﬂ

Deltoid ligament 5U319a&1aluWadanudauldiun anterior uaz
posterior tibiotalar ligaments, the tibionavicular ligament and the tibiocalcaneal ligament

The lateral collateral ligaments #gannisifinnisdawindasiuludinia
varus LASAANTITNHU U52nNauAIY anterior WAE posterior talofibular ligaments WAL the
calcaneofibular ligament anterior WA posterior talofibular ligaments NuABLSIAA AN
Lazaniznsrandawing

Eumaniiaannsaetudass tbiotaar Auineuaslisuaaiy
Bennguasassnziinnisuinduluinindadngun dawinunas 1B calcaneofibular

Fuiiadaduriulnunseszning tibiotalar waztiase subtalar

31]1711 1 duiadantesimuiusasdiasa tibiotalar (Medial ligaments of the tibiotalar joint.) [10]
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Dorsal talonavic lig.

|‘ ‘ \ ][gg’éamml; c{ ’p?)r; +Bifurcated lig.

f ] Dorsal cuboidconavic, lig.
Ant. lat. \ Y l» \ Dorsal navicular cuneif, lig.
,;l
3

Post. Ial
malleol. lig.

] Dorsal cuneocuboid lig.

Dorsal intercunei. lig.
: } /41'.\0«:.3! tarsometat. fig.

Long plantar lig. Dorsal tarsomet. lig.
lig. Interos. talocalcan.lig.

Sah | Dorsal
Calcaneofibular / calcaneocub. | porsal intermet. lig.
lig.

talofibular

511 2 uaeaBuEadantnuuanvesiawin (Lateral ligaments of the ankle.) [10]

2.3 daea Inferior tibiofibular
SasaisiasiAgatiaety fase tibiotalar WasninsanuIaN [FuanTI
Anenuzansdinsaiiduunuassdiase tibiotlar Lwigﬂﬁm'imﬂdmﬁuﬁmi@ﬁLmﬂﬁmﬁ’u
asandesef Wlddasafiduwuy synovial articulating winfinanaasdosie nferior
tibiofibular Aol AnnsuAsiudinuarT ainaniinnsiaaanaa e dula anterior uaz
posterior tibiofibular ligaments WA interosseous ligament azBnsrydnnszgnniiuisuas
ﬂ‘i:@ﬂﬂﬂ\ﬁﬁL’ﬂﬂTﬁ‘f’JNﬁ’JﬂﬁﬂTﬁLﬁﬂﬂ’ﬁUﬂﬂL’%‘U“ﬂﬂ@Lﬁuﬁﬂmﬁ’iﬁ’T@]’LﬁﬂLﬁﬂﬂ’l‘mﬂﬂL%‘U@Wﬂ
vinnentstiadainaenuazn1sinaasdayin
2.4 dafa Transverse tarsal (Chopart's)
dudasdefidoudeiuszndnenszgn taus uaz navicular lagfinumiin
289%9N92RN Talus @:L%ﬂuﬁuﬁﬂuﬁﬁdﬂﬂdﬂﬁ:@ﬂ navicular wasdiasia calcaneocuboid
dinfasasyning nszgnduiin (Calcaneus) funsegnnIsgnulAd (Cuboid) dase
transverse tarsal Windasafivinersaniuiass subtalar ifasarntununisiadanlnag

doufin BnyafdauiunisvinlEifanistainduazdavinaandnsas

s
3. nAINLRaaRdaLia (Muscles of the ankle)
AR RIMIYAN2EINLa S IaWINaAENISNINNKIBINATNEHEe 12 dn AR
ar R .:1 1 i p=1 = 9 1 [— [
aaLNzHY (Origin) fingzgnaviana uaziiyainizdateuiinouii ueeandu 4 ngx

q
as

N

he
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3.1, @RATHVTN (anterior compartment)Usenau@ng 4 dm #a
— The tibialis anterior W& ¥ the extensor hallucis longus 91 1 9 1 o
dorsiflexion W& inversion 2894BLYIN
- The extensor digitorum longus Ml dorsiflexion 2893 BWINLNE
ALNLAET
_ The peroneoustertius ¥ WiLfim dorsiflexion Waz eversion
3.2. dAuauiinedinuuen (lateral compartment)Usenaudag 2 4a A
- The peroneus longus W& % The peroneus brevis 971K fim plantar
flexion WRY eversion 2BIHBLYIN
3.3. @IUANUWNAS (posterior compartment) U9enaudag 3 Np AD
- The gastrocnemius
- The soleus
- The plantaris
¥ 3 57m fialHifAn plantar flexion 189d@Lin

p 4 J ! s ﬂ’; =2 . ¥
3.4. NAMHIHAFIUNRITUAN ( deep posterior compartment) Usznaunae 3

EQ
b
]

- The tibialis posterior
- The flexor digitorum longus
- The flexor hallucis longus

M4 3 sTm falfia plantar flexion Waz inversion 399WiN [1]

Flexor hallucis

longus ’ ; {|
i
Flexor digitorum /

longus /,t' i Posterior

Tibialis [N i e

anterior

Achilles
tendon

Tibialis
posterior

Posterior
tibial
artery
Flexor

hallucis

brevis

;:;uﬁ 3 uaAINANITiaadaIin [11]
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4. duuSamdiardin (Ligaments of ankle joint)

Medial collateral ligament (deltoid ligament) ﬁgﬂ%ﬂdtﬂugﬁﬂﬁmﬂﬁﬂu # apex
ﬁmﬂ%iﬁ margins and tip of the medial malleolus & base ﬂﬂ’ﬂﬁﬁﬂiz@ﬂ talus , navicula WA
calcaneus MTINALEENANHLEILSINI9GIYU medial side of ankle joint WATEAY maintain
medial longitudinal arch of foot

Lateral collateral ligament 1{i% ligament AuFeusetinandn wiaiiu 3 dou #
wenfiudaLan Ao

1. anteriortalofibular ligoment $i5U519iduusinuunuiusdngzning lateral
malleolus Lae neck of talus

2. posteriortalofibular ligament finuuounnn ulsussdaunans 8asendng
lateral malleolus 11U lateral tubercle of the posterior process of the talus

3. calcaneofibular ligoment #anuaizifiuuvianan §as1n tip of lateral
malleolus 111! lateral surface of calcaneus Qﬂﬂ’ﬂﬂﬁﬂu%’]ﬁﬁ"luuﬂﬂ‘[ﬂﬁ tendons of peroneus
longus and brevis

Ankle joint azsfunsnnfigrunzaguin dorsiflexion yaimaiuvinfilisunns

supportTm! ligaments, tendons AWIAHU WALAIINNTETUFEM91S malleoli U trochlea of
talus W ankle joint fsinazAnn UL BT Taewazit lateral ligament a1
ufsusetinsndndiainunas (sprained ankle) Smifnannuinfidndssurimiiniu gndali
Lﬁﬂﬂgl:Tuﬁﬂ inversion 8819159 A9UNAN lateral collateral ligament 9x&na1a ligaments b
wud@nueelfiun calcaneofibular WAz anterior talofibular ligaments. §191¥UWSINN
ligaments waaasiaziali Pott’s fracture A8 fracture-dislocaton of ankle joint 87N Aindu
La‘j’ﬂtﬁ’lgﬂ forced T everted 8i199HUT9 uiinanin % medial collateral ligament 8nuay
8% medial malleolus uAN BBNHAE usINANIINENaA T fibula WnlseAugenda
distal tibiofibular joint Ngx@n tibia Lﬁuﬂi:@ﬂ%“uﬁﬁﬂ\fﬁﬂﬂﬂﬁqm wazaTniflu compound
(opened) fracture Lﬁm@']ﬂﬂ‘i:q]ﬂ tibia §#1% anteromedial ag THRaMITY Usznauiu
VB SBYADIENGNN inferior and middle thirds ABALANAY §i1 fracture of tibia through
nutrient canal 3in¥inTsi nutrient artery aaaiunavinl¥iifia nonunion of bone fragments
uasaunng 819 1% fibula tu source of bone for grafting Trviatlmsnznna1@ long piece

of fibula aBNHANARBNNSAK 39 uaznarlag
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5. dulszamaaayin (Nerves of the plantar of foot)
Medial planter nerve L% 219294 tibial nerve waml.%%jﬂ’n,ﬁw‘fmmhuﬁﬂaiﬂ
NAH Lﬁ’ﬂ abductor halluces Vl'ﬂﬁ}@;ﬁ"i_l medial plantar artery 19 motor branches L’gﬂd
agnsHatul A T#un abductor halluces, flexor digitorum brevis, flexor hallucis brevis
uwaz medial lumbrical 1 57m uazT¥# sensory branches Sumrnn3AnaINAMLILRM 3 1/2

of medial toes

i-_‘ﬂ T Marves ond vessels of the ploniar of foot

A = between ayer 10 2 B = betweenloyer Sordd

sUf 4 uanadulszamaaain

Lateral plantar nerve (18nun13294 tibial nerve usiawiaanndmang (U
fiu lateral plantar artery 1% cutaneous branches JuAN3AnanRaTiiasfiawing 1 1/2
‘:1' 1 9 24 -:T 14 J U t o‘j c!l. =
Nagn19e lateral wazlsi motor branches REMNATHIHBIBIANYIIINHATINDNIHEIN

ﬁﬂumﬁm‘[ﬂﬂ medial plantar nerve

6. LAMIABALRIIIN (Arteries of the plantar of foot)

6.1 Arterial supplies ?Jﬂ\ﬁﬂﬁ’]mﬁ’ﬂsfuﬂ’n.ﬁﬂ THn191n medial Wae lateral planter
arteries Baifinuzsuansras posterior tibial artery

6.2 Medial plantar artery "BAA2WINAL medial plantar nerve \Ag9fiT medial
9898 WiLateral plantar artery 18MA2WTY lateral plantar nerve naauNINHIRiUsznaIng
ﬂﬁ’ml.ﬁ'a flexordigitorum brevis W& ¥ quadratus plantae ﬁ‘ixﬁ U base of fifth metatarsal
bone AN amAee TN medial uazHWlsyMdnan s iadindud 3 uasl 4
ﬁuqmﬁ‘izﬁ U base of first metatarsal bone Tag T \#ansaiy deep plantar artery Fau
WAHIRN dorsalis pedis artery Wazy :qmqu’mu%mmq’wﬁ%ﬁ/mmLﬁ’TLLﬂz‘ﬁ’J% e

Usznauiilu plantar arterial arch
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\ 3 _l__-l-_mmocnbuu

\
L \
\ l“
Perforating bronch |9 A4
of peroneal 0.” | /
\
Anterior lateral il \\ i
mallealor a. |/ J1) |
i |
>

7

"

- _hlmnhn lewt) from

f T medial plantor a
i + |
] |
4. } -Oeep plonsar o
[ 8L .. periorating bronches

~4 - Superticial bromch

- ~Lateral torsal @

-Madial tonal o

= ~Arcvate @

i " = Daep pk.:nlm a
Dornal meto: gle = -, / (n=parforating
e branches from
plontor arch

5UA 8 Arteries of the dorsum of the fool 31]17"; 9 Arteries of the plantar of the foot

31Jﬁ 5 WEAILAWADAYBINN

dwanandanungjaninazkininlunng deep vein AIduann 910 plantar digital
veins M§1n19 form {11 planter venous arch finemg iy arterial arch AnsaTuuiiu

anterior Wazposterior tibial veins

7. dulAsR299i1 (Arches of the foot)

nazgnuainasdnEassamilnedannaliadntios oliteusslamidmsu
\usasunsanszunn (shock absorbers) uazTurmzifuaazifiugngaundniulvfinaly
$rantinlaseas19299 arch of foot azARrafuaznnld tuataTusiufiazdio
Usznaudinalaseadaman 4 et Ae

1. Shape of stones eazdigudnsndingda (Feaunau Tagdmunuzasaneg
ﬁmdwﬂi:@ﬂ%uﬁé’mﬂr;jqﬂgqqmmﬁw‘[ﬁqLﬁuﬁuﬁﬁﬂﬁmﬁqﬂ vt adneaanga
donlansnglHidanausiin Keystone

2. Inferior binder Lﬂuﬁq'ﬁﬂﬂmqﬁmﬁwﬁmquﬂ%uﬁ@gﬁim T ey
ﬂ‘ﬁ:@ﬂLmﬂﬂﬂﬂmﬂﬁmfwﬁﬂﬂmhuﬂ'qufﬁemm 2719138197 staples

3. Tie beams \finsddagmuasdanli

4. Suspension \fiugaeaaulAs i AAftsiUaaIATaTIEEN ML
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“keystone'

“keystone®

O

-\ short plantar

calcaneonavicular
ligament

Strong plantar kigaments

tendon of flexor

hallucis longus A7 4
& BN

L

Suspension bridge
Ditterant methods by which arches of foot may be supported

571 6 LEAIAWAITB9TIn

anulAszaainudsaanidy
1. longitudinal arch %QLLHﬂ'ﬂ@ﬂL‘ﬁu
- medial longitudinal arch
- lateral longitudinal arch
2. transverse arch
Medial longitudinal arch \fudaulAsnnuuag1afiau medial 22491717
Usznau ﬁfmﬂﬁzﬂﬂ calcaneus, talus, navicular, cuneiforms ﬁgd O %u, medial metatarsal
bones 3 3% 3 head of talus 11 keystone A#uan9f spring (plantar calcaneonavicular)
ligament 5895ULil% inferior binder § plantaraponeurosis yinnsindiifin tie beams # tibialis

I . o v | .
anterior LAY tibialis posterior tendons VRN suspension
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Intermediate __ Navicular-_ Talus Calcaneus
cuneiform - . : 4

Medial cuneiform

First milﬂ//

Medial longitudinal arch (medial view)

U7 7 usnadouldsnparitntafinlu (Medial longitudinal arch)

Lateral longitudinal arch tiudaul@annsuuagnafia lateral 299191
U?:ﬂﬂuﬁ’mﬂ‘iz@ﬂ calcaneus, cuboid WA % lateral 2 metatarsal bones # cuboid gy
keystone #1u @743l short plantar & long plantar ligaments Li1% inferior binder & plantar

aponeurosis iw#indiiilu tie beams 31 peroneus longus and brevis tendons Yinntinfiidu

suspension

Calcaneus Cuboid

Lateral cuneiform

5th metatarsal

Lateral longitudinal arch (lateral view)

511 8 WaAIEIRLASPBIYITNaAHuan (lateral longitudinal arch)

Transverse arch iudanlaseaainninunazaslaefion medial eganin
3 > . . ¥
K lateral UgenauauaInngzan cuboid, cuneiforms 3 31, WAz base of metatarsal bones
# plantar metatarsal ligament W& ¥ tarsometatarsal ligament vl % inferior binder wa eH

peroneus longus tendon \{ tie beams
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Tendon ol tiblalis posterior

Medial
Intermediate > Cuneiform bones
Lateral J

a— Cuboid

Tendon of fibularis longus

Transverse arch (anterior view)

31J1‘/’1 9 WAAIAIULAILBITINANNUNIZIN (Transverse arch)

Arch of foot WAAL arch qeiinduiialuiginuas ligaments ABEEaE support
A ~ @ & cll ] o ' 4:3,
arch 4BN9INUNAEH long tendon yasndsiitali leg Ainamdinnnlu foot AN arch T
5l longitudinal arches sinndnuUnfinanunIalsfiias 819:3undn flat feet W38 planus
foot fAiwu i adolescents WAy adults HnLAiAa1N medial part of longitudinal arches AN
Und Fearaiinenumzdu plantar ligaments Wae plantar aponeurosis g1 stretched Tas
WIINATBINIVINNAT UAzLiNgN stretched HINLAZHIMLANAYT plantar calcaneo-navicular
(spring) ligament @4¥inTin# support head of talus qenulinsauseda 399109 medial
part of longitudinal arch of foot ARFNRINSBENTUUAEINdAmesn (Un1e lateral
. [ y  Ae ' Py a s ] s
Equino-varus foot WNAHFUTWRALNATINAU 2RI equinus AT varus
819138171 club foot
. = P v A o Y a W ) A ¥ ar A
Equinus ﬂ’ﬂm‘iwmgﬂﬂmmwm%Lqmmuﬂum’m'ﬂ%mwu WANHUNFIN
AMMURYTINARDALIRT
= v dl =y 1 v =Y 2 g s v
Varus AB m'ingﬂ‘ﬂmm'mmmmm]%murﬂL?J']Tumwuﬂmuumumuuﬂﬂ

ARV

U7 10 Equino-varus foot
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m’mﬂmﬂﬂﬁ'ﬂmLﬁﬂTﬂﬂmﬂLﬁmmﬂmstﬁﬂﬂuﬂmmﬂﬁmLi‘iﬂﬁmmﬁﬂufm
Lﬁ’]ﬂWLﬂﬂWﬂﬂT‘iﬂwﬂﬁ‘izuuﬂ‘izﬂﬂww%ﬂﬂﬁwL‘ﬁfyﬂ W14 poliomyelitis, cerebral palsy waz
muscular dystrophy

Plantar fasciitis ABN199NLALABY plantar aponeurosis mw%mm'«gmm:ﬁu
calcaneus tubercle Taanrsunaduiifiunisunadudn o fas g Aazasnmm fony
équéﬁﬁﬁu%mmwﬁa LL@:/w%qumuﬁﬁﬁmm flat feet 15 fallen arch of foot Az #
annratanuasfiganaiulifuinlagmnizdn medial annisuanazndunintugaai
Tagianzfinuan Aaseinidies viadleGuduamminnaseniaduazezioamom uaz

; ! 2
Wadnllszesniivannisasiau

Inflammation of
the plantar fascia
can cause heel pain

|
Plantar fascia

Ut 11 WRASTHIE A LF TN

Fanarans2a98aLyin (Biomechanics of the Ankle)
1. nsiaaaRmIzadinuardawin (Motion of the foot and ankle)
ﬂ?ﬁLﬂﬁﬂﬁTﬁQﬁﬁﬂﬁmﬂﬂ&ﬁﬂLﬁ’] Aa n1studanewinad (Plantar flexion) WaE
nrAndawingu (dorsiflexion) BUAREHIMTEHILTH &9 (Sagittal plane) Faunnsiiawinin
#1301 (inversion) waznNI9DAWINBANATNKEN (eversion) \Andulugzuny frontal plane N3
sanfNIBINISIAABUIMAmANTedase subtalar uaz tibiotalar AR PIT Y- RN (OGP

P=\

13N supination WAL pronation
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Internal axial

External rotation

axial rotation

Eversion

Plantarflexion

gﬂﬁ 12 TnazunsuuaminIgPaaun AN nsuasiasadawin

ot

JUARRULURINI91A Visual 3D (C-Motion, Rockville, Maryland)
2. unuryREaediaLlin (Axis of rotation of the ankle)
Twamuefig Baunanuaudndrdadedawin (tibiotalar joint) Wndedauuuuiu
-5

fufEeuine uwifiifeaueunzdniinuuunaisunuilasannnismyuniai (intemal

rotation) Mifinduludaenszandawiniu (dorsiflexion) LazN19MYUNEUEN (external

]
F=}

rotation) AangulugneduLanainas (plantar flexion) 881 ﬁﬁmnﬁwﬁﬂgmﬁlmmﬂdq
famadavin (tibiotalar joint) Fuduunudion uinnsedeuidgananseniuiufinduen
unLBeN (oblique axis) Lmuﬂmmﬁwmm%ﬁﬂ%Lﬁffu'izmu‘%fu a9 (sagittal plane)
finatugay Lﬁumumqmwjuﬁgmmﬁ’m (malleol) fiagmsananauazduding (Fuiaz )
LLﬂ‘H‘i:ﬁu’l‘Uﬂ’lﬁﬁ&g‘mﬁﬂﬁuﬁﬂ‘l_l‘?‘ﬂﬁﬂ’i:ﬁ'ﬂﬂﬂwjuﬁg@ﬂﬂﬁ’ﬁ’m (malleoli) LAZLNNEIIVDY
nszgnuiiudelussunuAmmiin UNUIEHIUANYANN (transverse plane axis) TBINTTUHM

=) J 2/ k24 ot as : L4
Lﬂﬂ"ﬂ‘lﬁ’ﬂ‘l_lLLﬂNEI’]’]‘EIﬂQﬂﬁS@ﬂ‘MH’]LL‘{J\‘IWﬂﬂUﬁ\‘iﬂﬂ’N‘ﬂﬂ\‘iLVI’I
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7 1 k-

sU% 13 [PzUNTHULAAILNNYIUTEY sagittal WA frontal Asudadadain iduilas

U

WARITNUANTBINITNEHAINSY dorsiflexion UAE plantar flexion 9ARATEMINIEUMNHILAL

Wulszuansfisgayudmiunanniuiazn e

sUARAKLRINIAN Visual 3D (C-Motion, Rockville, Maryland)

sU# 14 wnunnLEAsunuiinsefidutantasiadanisnyuluszuiuuneang qadn

wmﬂﬁqummuﬁmé’ummﬁwwﬁwmLﬁﬂﬁqmﬁmmxmwﬂﬂ (wEuvIaiAuinean)

31]17% AnLUaIN191N Visual 3D (C-Motion, Rockville, Maryland)

nsRnEneAnIAmanstasinwinFitiudnuuanansessnaulAsuunnSas
TudfingnssnansuazinuiinsBeszydunuessnmanaueasiesiatiainazunnsteiuly
o\ﬁ‘ ﬁl d d:rﬁl P=1 o d! v ﬂi éi @
pnnnsiAReRmarasnsAfeuing anfeilfidanduunilfiaueniainfeninasda
[ ' a a & = = 7 3 J’
savatpfialuszninefiansandnd Aausdd 1950 gniawefiunu plantar flexion Aeztul

nedudsresladadawinuasunu dorsiflexion BIBEIRILAZATRIN FUNAIHIUIUNY
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TsEHILLLITI9 weEHITaRANsineiNlFNntle 30° Tuszurumtim®s (Coronal plane)
nandaufifgafuunumani liamnsafindundsniuiFuaznmsiwdsusmdtouny
spinnsindsuTkaadnasiadulndtudumifidunasssiase
unuwnsiindaszninnsegniuinuaznssgniawin (subtalar joint) Sarduunu
a Ao Y o 2 [ ¥ ar . o
eniideanndnmas{ufinmiinaaynuseanm 40° ffuwnu anteroposterior Tuseunuia
uazasIayu 23° fuflenanszasaintussnumaan winesdeaiuiuiiase tiviotalar
v d Q‘; U o -9
$8618 subtdlar A5 NN1SIARERIMAINANEASATNTZNIN9 plontar WA dorsiflexion YinlHiAA

pronation WA supination [1]

. o
3. %19P8INI5LARDWING (Range of motion)

as P=1

unsinasrmnisnianimmaastiainesl¥nunsnitunsinfidends Infile-

a1 e r}

funa4 (Goniometer) BsAnnAuaspsrnisiafenbnliagivnaousiulial fannene 1

A ' =3 4' ko4 4 a ] 14
ms1sit 1 Anunfissasmnisindeninradainhuiaiingjneudu

Action ALING
dorsiflexion (up toward shin) 20 2971
extension (toes pointed away from leg or 50 91
plantar-flexion)
Eversion 15 99A1
Inversion 30 B9FiN

Tnalafimesidugunsalunisinasmnisinfienimnacioseludeu fdudu
avrn Tunnsinasrmnasiadenimmrasiawin fgnnassuszegiuisuaumns fnasey
QQGQﬂﬁguﬂﬂﬁtﬂﬁTﬂﬁLﬂﬂéﬁU%L"Jiuﬁl’lﬁjuﬁﬁuu’ﬂﬂ Stationary arm aum{uiunazganiia
ufia Moving arm awaniuAEMdinzain wAnutmadasalufiAnnensyantuuaciuas oy
ThA1e9An89n15 Dorsiflexion WaE Plantar flexion AMNANGU

#nen1siaanniaasiarin (ROM) uaasiinindannuuansrsedneiveddty
s:wdwuﬂﬂmﬁmmnmmmewiwmaga‘?lmam%ua:"i’muﬁﬁumuﬁ@nssu‘fu
%mﬂszﬂhﬁ’uﬂmLwiazqﬂﬂaﬂnsamﬁﬂuqumﬂeﬁaLﬁq*?il,ﬁﬂ%mﬂwﬁﬂ Aanistivdanuwin
A9 (plantar flexion) LLa:m‘m‘izﬂnﬁfmﬁﬂ%u (dorsiflexion) Tm:u’m%‘um (sagittal plane)

[finduiitiasa tibiotalar a‘i‘m'nﬁ@”wmmm’)ﬁ’mzudq‘&f;oﬂq'smﬁﬂﬂm (Range of motion)
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Taesantussunutiuas (sagittal plane) BEILNIN 65 UAT 75 BIAT \nABuTAINNITANYD
a8 (dorsiflexion) 10 9 20 B9 wasiiuUanawingas (plantarflexion) 40-45 89AA 494
nnanfaulagsaatuszutudiaumiia (frontal plane) azagjfitszunns 35 ° Aantsiinawin
Winginulu (inversion) 23 ° warnisbaWineandinuuen (eversion) 12°

agelsfinntuAanssNUszs Tt 1saReulng (ROM) Asuiinutussunuduas
(sagittal plane) %aﬂmmqqqmgﬁ 30° AMSLNTSAW WY 37° Uz 56° AmSLTlnu
uazastlanuansu nsrdsulituntsnszandawingu (dorsiflexion) uasnstiuLans
Winas (plantarflexion) fhufnannsaRnubinzesiiase tiiotalar uaf i
subtalar joint wazn1sdAEinduTu (inversion) uaznrsdainaandruuan (eversion)
\Anduiidesia subtalar wimiu

Tusemdnesaun1sduung szesvimisazutseaniiuamdunsuteaninnis
nAauiresdaindnerndaefisinunsiu (Stance phase) s 1) Tun&uwin (the heel

rocker) 2) ¥awinlan (the ankle rocker) 3) Windaunsinlen (the forefoot rocker)

(a) Heel rocker (b) Ankle rocker (c) Farefoot rocker
(first) {second) (third)

A 1 $ b 74 L 4
sun 15 UAANENISAREUMBITBWIn [12]

Funaunislundsasia (the heel rocker phase) 1Baifindi AuAnNTznuRY (heel
strike) @ﬁﬂﬂv’mﬁfl@gﬁuﬁﬂm‘i\a futanewinas (plantarflexed) @ndias %@ﬁuﬂuwguiﬂu
N9eANAWWin (calcaneus) wﬁaﬁqﬂﬁvuqmmi?umufﬂﬂﬁmﬁﬁ (heel rocker phase) ilauin
wuuy Tusewdnegaetdias (sub-phase) fngsdanszandeawindu (dorsiflexors) fnda
nadadwEaEnndmadauu eccentric linfiinazasgiu dasfidawinlen (the ankle
rocker phase) (fiugasidaiinginaendasiiutanawinas (plantarflexion) iiawdautiuag
nszandawindu (dorsiflexion) Tugasiiniinuds (nszgantinufiousznszgniias) maly

HnansingneWitinaludnantin Tutnefiindaumtinlen (forefoot rocker phase) Winazvsw(yl
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38U 9 Tgneftiindaunsinlan (forefoot rocker phase) L“S‘lmﬁﬂﬂ‘i:@ﬂﬁmﬁﬁ (calcaneus)
anfatuanniy TnaEuduiaulaisiia (plantar flexion) LLa:aiaL'f’im@uﬁeﬁqagaqm
289N150UURIBWINAY (plantar flexion) (U5zH194 14 °) anfatugneiausiinunzie (toe-
off) 'fl‘l"lLﬁﬁ%rﬁ’uﬁrﬁfﬁmﬁm%’wwﬁ%ﬁﬂL‘%uLﬁﬂzjﬂciqqﬁtﬁmﬂmqﬂﬁu (swing phase) H7a4
s ainAntuifinsnsaniawingu (dorsiflexes) gaaTHinamsnanERLAN
Lmzuﬁm&"mmﬁﬂzqﬂ Aauftaznduludaefidudinuns ity (heel strike) naiaRnuliaiiay

fnstimindingnuly (inversion) LAZNISWINBBENATUNDN (eversion) WiATHINFafidn

fi| sub-talar joint Ugedned 15 °

NEW

A GAIT Initial Loading Mid- Terminal Initial Mid-  Terminal
TERMS Contact HResponse slance Stance Proswing Swing Swing  Swing
CLASSIC  Heel Fool Midstance Heel Toe Midswing Heel

GAIT Strike  Flat Off Off Strike
TERMS Acceleration | Deceleration
——————STANCE PHASE E 4+=———SWING PHASE —
C 1] 10 20 30 40 50 60 70 80 o0 100

% of GAIT CYCLE

sUR 16 LaAI995n19L Y [13]

U

Foot progression {+ve - inlemal -foot 1o
lany

250 Anide dorsi and plantarfiexion (DFLEX «ve) |ED]

Ankie inv ang Eversion (+ve = Inversion)

ue 0 00 2 1000 0 ) 1000
00 et v 1000 X gt tnt 0 S v
b c Ankde pint power (Irontal plane - sve
ok Anke Piantat +ve / Dorsi .ve moments i = generate)
3
o
g
1. g
z
PP vd
43
0o o 1000 00 A 1000
% gat cycle % gat cycle

31]#: 17 e sun s LaR NG A NS UaINN9AASZANNS AN BINN TN ARB AN ASY
a) Lmumim}mﬁmﬁﬁ‘fm:mu‘%um (sagittal plane), 9EHILATUNTAN (frontal plane) LAz
geunu T P99 (transverse plane) (3 nga lUaa A A1AL) b) nnsinanNBngasde
Win92uNUBHAY (sagittal plane) ¢) fndarasindinansinaaniinTussunuiuag (sagittal
plane) AuFusnunnsmimmauaasdensdeunnnnsgim + 1

gﬂﬁﬁmmmmmﬂ Visual 3D (C-Motion, Rockville, Maryland)
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4. wseludiadin (Forces in the ankle joint)

1 Av ¥ o’ g s L4 1 g o/ o’ 3 dld -1 P~y
DADNYBNITUHIMMUNUTEHIUR VNV DIUINUNAY TN‘&S‘WNOVIEM NN

{4

g L -

uardsesuimindeiuaainlunzyiniansas W N1l gaansindenimvediiawin
AaINNTALASIEANTILAY

srezusnuansliindnnanszantiaindu (dorsiflexion) tutaefidasianszny
s (heel strike) Tuansfingnailanszaniiawindu (dorsiflexors) waawLL eccentric Wie
muQumimuﬂmLﬁ'lmuuﬁuua:ﬁmﬁ’umsfﬁLw”']mﬂmuuﬁumiwmﬂL%q

srasifiapegasnisindauimazaenistuyanawinas (plantarflexion) ndnile
nezandauindu (dorsiflexors) WAGALLL eccentric tAntHintiuiia (nszgnuiiudeuaz
nazgnies) vapaluinantigee Bifinaludnmii

srpianngaentsiadanazasnisfiulateWinas (plantar flexion) §9m9
sriuseludantungundnsidadiudanaioa (plantar flexors) fn1enaiauuy
concentric anaTuganiausiinuns iy (toe-off)

ienruda unsduAnduguiuunnsiadeuiorastiavindinamiiouiu
ancfduUnfusifinisinaurasdasesine uazndwiiafingrasninsdiudisainemenn
Adfingaennsindenimrasdadindliennistinssinisduliiisneeiuganis
wasnaasiainduszuny coronal or transverse planes iinsanndnuasnsiafeninn
fidutenrasiosainrinuazannuulsUsmgessninynng

fnaseasdiawin @:Ltmnwiﬂaﬁ’uTﬂnﬁﬂuLi‘fﬂdqu‘fm;jﬁmﬁﬁﬁﬁv’ﬁm%’uuazﬂ%qa
wisndnaniieussninannsifiu negative values HuaBAARBITUNTRANTUNANMIIN
ngundwiiafiutanawings (plantar flexors) finamadauuy eccentric Tutnsdunaulen
#¥in (heel rocker phase) wazgasdawinlen (the ankle rocker phase) WANIHENFALDY
forafavingnainduivszunm 50% vavspuntsiulugasszezingaumtinlen (the
forefoot rocker) BIAAARBIRUNIAENNGNULE miunﬁ'ml.ﬂﬂﬁuﬂmmﬁﬁm (plantar
flexors) fisfindmFuzdanan
snn1sfnE1Bmassewudlaznin 85% veaimingnasimdads

tibiotalar faufiwAedn 17% szgnawmensrgnye’ (fibula) Usasiminidnelan
KAunNNTEgnies (fibula) szumnsinefilamnisiisaneasussiifindnluszndnns

nseAndawind (dorsiflexion)
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4 (% } ) ' I ' e ) o v o
Winfignaenudasia tibiotalar 551919 77% waz 90% Qﬂ‘N']T‘lJT'EﬂU talar
o ¥ o’ g{ P ] l«'/ J a v T b 4 4 ¥ o’ J
dome fusimsinfimAansrateegiafuRafmuuasdinding nrsnszaremsinfidu
e 3 k4 age 3 $ d o/ r s
naiNMIaasussTaaduiintiauas positional effects lagfidnfisnanfiduimingegn
sendwnsfiavinaanduuan (eversion)
o/ ¥ ] 2/ 3 ' v o g o/
fainfszauanuaanadasrauingsimunsanudiuderinieduimin
) 0 o o ) o g L4 b 4 L4 ' b 4
goluszminniavinianssummund ududussuiminzesdadinflawntng uasiide
) 1 d = o’ g o/ 4 ' ¥ o J ¥ 3
Usdrnisfifudunsasiuiminsuningezdumatfifinaedsadeiodoanss

wnnifduasinnvdetiaiagn (1)

o o o o
5. Windmatilulszianamususiufisas (Second Class Lever)
Assiufigaaduauiifiusedinuegsenirtganyuuazusinssin lnnesding
g $ A’ 1 1 )
aBNUSENAILAERBIBIIMZLSIFY Fanmuszinvilardaanauuss Tuseneuyed
o o A & v A v oA 2w w v
AMUTEALNRIABIENI B MINEAINANWEBANEIHAWY
(b)

caif muscle

effort

QY Achilles tendon

fulcrum <

gﬂﬁ 18 LAMIATUIBIW [13]

Direction ot Pull
by Calf Muscles

\

Fulcrum Axis of
Rotation of Foot

Power Arm of
Foot Lever

Load Arm of

Pressure of Foot\ Foot Lever
Against Surface
(a)

51U 19 uaRIATHIBTI [14]
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'waayv»

Haynaitainifindunudaisin (Common ankle and foot problems)
1. Safinafeulnaligazas (Ankle joint limit ROM)

Baannaneiladt W n15Uan nssniEy Mavadeeasdadinanndtuile
ey ussuudszamaaunany dudin intibiawsneduisdadunammesuiianis
Anufvrasiadetuiign ddadanm ol

_ Sadaimadenin@hivagas fernsdudletundewinlugaeisn

— Zafigeannsfiannn wiainiaaiuu aneflanisUanneaunanafingay

_ wlEsugiRmedasuiniuusundefifin nanissanidenig i
Wntweslnalinstuame

- insnfiandgiifivg naawdn visnanllan (Arswuunwndnauiunis

SNEINNNILANLNLR)

v
2. 4m1i1ms3 (Ankle joint Contracture)
o 179 o/ A a ;3’ [
Aaannis iWiEsinisasunaeuimg Tnetussezusndunisfistnluaauees

nEnByImil sanrudIurSLuRsRIRnfasiin s nARURINNNBE959AE
3. Uamdiawia (Pain in Ankle joint)

4. \ZuSasnarudniau (Achilles tendonitis)

Buseemanaiududuinggalustenng Bonsandaitavasduduin §
nalun1siin 49 uaznianstlng wnfindusuiannvdefiacuadsadafidudu
NN aravibiAnnsniauETH

amgnsifiniBuiasnnesniy

doungjiinennnastiiemdn uasyinbitinaansiadaaseidudn wu N3
AunniAnly noAafinszesnuazaategnesanda Tnefilivdnetidrenigadie
ArnduAtRaYFUdA amnnstiamBanfinafies ndwilersdhinfeuse uasionn
dleannfrdenneyinhAsuswazaEesasndusaemane uazuenaniiwudtaud
ﬁﬂszqmaﬂu‘%wmz’iwﬁw:ﬁﬂﬁ;ﬁmmsLﬁﬂﬂﬁﬁ’uLﬁu%ﬂﬂwzfmv‘h‘fﬁLﬁﬂmmsﬂfm VED!

Anau s
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& v as [ [ A o i 1% ' e
HIBEWINYBNLED Lﬂuﬂq’iﬂﬂLﬂUWC‘]WLLﬁMQLEH?’BHWQ’Iﬂ ﬂ']‘l—é?‘lﬂfymﬂ@’]ﬂ
& & @ o a A ¥ o A o owd °  as
UMAIULAnN ’]‘HEEI q Tuaﬂwm:wmﬂmﬂm%eﬁw’m Tﬂﬂ&lqﬂ}lﬂLﬂﬂﬂUH‘VI‘ﬁﬂU’ﬂ’ﬂﬂﬂ’]ﬂ\?

nelaennsds vaminfivn wu Shveuea dnuraifiaues W e

ACHILLES TENDINITIS

inflammation ‘ |

51 20 WAANLAWS BRI TNLEY [17]

B1N1INARTHN (Clinical symptoms)

Sudden, severe calf pain ANEMEAATY “gunshot-wound” 81N1TUAASINE
vnelatnesanda S10ilRUNN95NEY Ay i auuss LA

Examination

MFIINUDINITUIN (swelling) URE nMsWAEuERR (Ecchymosis) 91A1L3L3 04
HasanAada Rz Wiuaninmin BilE Tuuneasanaadiundananld defect Tu
Achilles tendon 1A#® insertion

Thompson'’s test : Tﬁ@ﬂqauﬂuﬂ%’] o uazdiowin ogluvn 90 aean wie
Tﬁ@ﬂqmqﬁmﬂ’lmumﬁwé sadaid1 90 B9AN %W’ifJ‘i’T"EﬁﬂﬁUﬁﬂﬁﬂkLﬁ"ﬂﬂ’ﬂ\i"?:ﬁ

passive plantar flexion 2asfiain wauanAe dawinaz (s plantar flexion

5. 1AuSaunInefinza (Achilles tendon rupture)

'
[

\iunnasiinuldues Tuguaefifiany 30 Daull dumiifinunisdnumiog

]
= =

figaF® L3984 musculotendinous junction wilunguginsfigeangfimunisdnanauiiom
Tndnugainizesaduisananauarnszg @i (Calcaneus) HANTY
aRreaBuiaEnIefing
fivannnans ailadeannaieuenuazane iudaglanis wniladuniunendi

wutes fe NM9RlLsInssinannneuen (extrinsic loading) Aiadawin Tuumzfiag luvinda
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=8

Winnszan (dorsiflexion) wianfudawmduaf (fully extended) Faduvinfingaiila
soleus Ua gastrocnemius FWH 1 AvazfidnsnieansfnagunaInIALALiNAIaIg
# (landing) Twanusidadnnduni Fevininuaziowinnsznuisilmin dorsiflexion
At daunaid insamasiAswmndemafiadudaenaieinin
danilaganieudagilas FinanuResanisfinnsdnsesmanedingia
Tun anazRudazaandanide soleus Tantszandiasing o Tiud Tsadadniauinad (gout
Azgasnulsspadifin (hyperparathyroidism) 715148 fluoroguinolone WiaaLAaTBE

(corticosteroids) #fmfim Tudw [16]

9 £ 4
ndmiioNo

MO ;

¥ o ¥
IFAWMOUTOUNI N VIA
SRR T
k

L%

517 21 LAAIANSBENINERNUA [17]

S

Wimdun

BIN19NNAATEN (Clinical symptoms)

Huaeariainisuanuiiacd Achilles tendon LAZDINITHNINTULHDDBNAR
A8 LasafaNInaaEuauIn @

Examination

A529WUBINITUIN (swelling) WAz N15IUAYWARY (Ecchymosis) 91nUS19tW
' = i v v 9 a ¥ o NP & - = [ [
LEANEIEI AR IBIANTN tFNRITn T Tuuneasanaafiundanan (s defect T
Achilles tendon ¥#H® insertion

Thompson’s test : Wigtaguanadn dawn uazdiawin agluyin 90 aean wia

v | 7 1 9 J % 1 k7 Y =1 dl % J 1 P

ngﬂqmqwmmmummfa 9ada@n 90 B9f gmw?ﬁmuuwﬂmuLuﬁuﬂw::u

passive plantar flexion 183diawin nauanfs dawinaz (il plantar flexion
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6. dauindan

o’

Tsadavindamidnlsafisnnulivagattenin wazifiasaniduefaqsi

O o

[ 3’ o o/ 1 ° o ! ¥ 1
azfipsspsiutimindageannnan Enisdeilunumeardlunisdealisnmnisainien

wasumaldadrefiusz@andainasacunss uininis t¥tiauuuing nie
Swinlsitiannenl AungRingsiuneeting Fuifuiladerinngnada Tsatiavindes
AW
nstdsaeind Bisinnssassurimininligenasianiafaionilaenss
slasannnistasaadinithifinissasduiminuin szdenaudvintiianisiuiiawin wie
flonmsuanwiniu ethatu nastasasiesniidineerdeiuganumseiananiiosn
fadanne daudrdgfaziatiidnilededesdadainesiuagiugiAmeuinnda
gndatinagu dnldsaadinundu wisudinszisnadineandidonte TuloudndeRnis
aryn R ARgIRMATA atnstowinndn s amedug wu
~ pngtaidn
- swingaifu
- Wemdininagtinamin
- \nefndafitiauin
_ toaifinlsadasniauidnss uu Tsntiesniauguinand wa (nands
Aeannndnnaeg) wugnasseinwaus yafiitisslsanszgniieuinaneeinnas
aRaaNAEs wafingifmedinfinguuse uay fawinAinsuusdinie
BINITNNARRN (Clinical symptoms)
Fnunizarnisreslsatiaindan azfannisUaaniniaaniin fuaaiula
vda qrie ifingiu sonlufednuncRnganian Tasen indnly davindnedu wdus

DRI [17)

HaynmnsssuulssamaInnany
{ 9 L% 1 [ H vy ¥ A’ o o
amzvinan de nnsfiilasningaunin (doufidufladin) Tudwan vin
-3 o = : o/ o o o U ) D
Winandnasiiuainuic Tnsanizandiviniuia aniswvRaunfisinan Wldlsa

wiiiunmnzRming Fafaanlsasiae |
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azinan dunnzwulfiBes q hiffuuassn Bialilumnds wolu
frrenin ndrfnegelazunn 2-3 win dnfiaduindesien (fimssnnfiwuiia 2 §19)
wWindrauazinganfilanafinflnfiAeerin
AnRAUnATinlAnnazWinan danusgudnoudulssamilsides
(Peroneal nerve) Begudanidmutinszasnszgnudiandisinduuen adaalsfinny
amafinulitins anefinenaruRaunfizes auee (adunad ndnailann nis
Wudssamalane e
anazinan dnfiennmssanussnsndwidadantndides vieemshaund
fiu qdandinn faznansialulboiaie anedon
aily Bwlszamilaidies Ae Wulssamtasraadulssamaiainajuas
Tadumds (Spinal nerve) Aidanda Sacral nerve Aifindinfiasuannisineu wazn1ssu
ANg ANuB9 ndnuffendnanans ndsdaazTnn fiu 11 uasin Tnaduaszamdls
anazaruannsvinmaasndile 2 dauin in uaziawin Tudanfinszandu
sumansfinnnasiinan (ud
- panaviudiussa i siles
- anguRivnansTgnuiandin
- mﬂfqﬁ’ﬁmqmmﬂﬁxqﬂmﬁ'muﬂnﬁ%ﬂdﬁ #Wyan (Fibula)
_ nsusuazuasiinaviudulsranil wu Binandaastuglaenuasd
viaflasdimnai HlEnswanda
_ nsnaiudnlssamilsifsasinnisdaladsing dedaaungidu
AN q euRhms i i 2 Falielae BifinnseduvdaiRein
- nstasntudazzain uiaseuRenuinndadnaiudulseam
A9 NAM
_ fisenlsntuanasanes nialulsdunas wnaztudaunefivinli
nEnlefilinseandawindnganuss i Tsauaanussamidanuds (Multiple sclerosis),
Tsandniiageuusaauaaias (Amyotrophic lateral sclerosis)
_ TamngnmdeseuuseiiBanda Muscular dystrophy funesinasiinis
gouusraIndnaiowint
~ Tsmwmnm Anssniaursadussamiamizdofidenszuauszam
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- arwRmindineiugnsselidulsamilsileagnnaiulidne (19]

e & @ -
MMITNRTINLUDNALNSY (Spasticity)
unnasindanidafinsfsiaisinnndnng smefinananuRaung
1BITLULLTERMAINITHIUNAT

aazaanussnuudamten (Flaccidity)
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diunnsfindandalifiaonudieds fdnensmauariin Tnesaasnazil
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iiuguassatunnsidenin uaniudiniiademilsiinlifinnozndautianaiuazaay
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ngssisafiiaadag
Feedback-Controlled and Programmed Stretching of the Ankle Plantarflexors
and Dorsiflexors in Stroke: Effects of a 4-Week Intervention Program
nsRnEM289 Ruud W. Selles, PhD uazandy AANEAe9fUnN190999 88 UNANNS
nupmnnsBiayataunduuaznisislsunsudanses tunmsiandniadauinbaintu
Uanein (plantar flexion) LazvinnILAnUANuing Y (dorsiflexion) Lﬁfa%’ﬂmﬂ@juﬁmﬂwﬁ
fiannuAeinrasndnuiBRRUNR (ankle spasticity) 138 m'mmLﬂ%wmﬂﬁﬁmﬁfﬂuﬁﬂqa
vanAldanaNeIungHUs8nT (spasticity andfor contracture after stroke) Taetida
ndsiladadinluyingingnn 3 adyAUA ASaaz 45 it sreznatlunTSnEaNA
4 §ayt Tnenudnnnsefiansnabudeuanseainsfieiazasndruilafndn (ankle
spasticity) UaznavaInSarasndnaiii (contracture) Tunnadiandnsuie gunsnitlanaiiu
‘V]"NLﬁﬂﬂﬁﬁﬂ‘j:ﬁﬂﬁﬂ’lwLm:ﬂﬂﬂﬂfffﬁlﬁﬁﬁ%ﬁ?ﬁ?ﬁﬂ’]‘i%ﬂ‘lﬂ’lﬁ']ilﬂ’ﬁLﬂﬁ"ﬂuTVI'JLé’ﬂﬂ’]TﬂﬂTﬂ

sudugaslEsunistaaanisiafnu g (Passive movement) a1nHNNEAIWLNLA [20]
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Development of an Ankle CPM trainer for Prevent Contracture Using the
Pneumatic Balloon Actuator

Norihiko Saga (FAnun1swmmgUnsaladuiaWinuuy CPM iNatiasiuntmas

@ A T T'u ar [ T ‘Ey ar A ~ ﬁ o v
ap9nfnnialae iddanssduuaaguan lasliwmniazasiianisiluyanssoninansy
HTaarunsnasaaasdiamindeflaunansinsa Wamtiniun dedenissanlduaznisnen
pan nalnAalifnisududidudn (Tendondriven system) Tnaszuunisnazduuaagu
. o ' o A o =

(Pneumatic Balloon Actuator) @'1ﬂmi'wﬂﬂﬂﬁ“ﬁwufnqﬂﬂ'im%uumm'iﬂmmﬁm@aufm

NNz RS UNNSWNRRAdaWin (g (5]

s 23 guUnanipanidenedainannnisiinunees Norihiko Saga uazADLE
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Actuator
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