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Anatomy, Biomechanics and Physical Examination of Foot and Ankle
Chang-Yong Hur, M.D., Hak Jun Kim, M.D.

Department of Orthopaedic Surgery, College of Medicine, Korea University

ORY

Ultrasonographic diagnosis and treatment in Orthopaedic fields had been widely used. Sonographic diagnosis and
treatment of foot and ankle is convenient because of anatomical characteristics. The knowledge of the anatomy and
biomechanics in foot and ankle area can help to diagnose and treat the disease around foot and ankle. 28 bone and
many tendons, ligaments and muscles are consist of ankle and foot joint and the coordinative relation among these
structures can allow the dual function, weight bearing and locomotion of ankle and foot during gait cycle. Foot and
ankle have small room for many structures, so systemically physical examination is essential for diagnosis. Accurate

understanding of foot and ankle anatomy and biomechanics could be helpful to using ultrasonograph.
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1) &5 % ZSE 2| =4 (Skeleton)

5= 55 (hindfoot), &5+ (midfoot) A=
- (forefoot) & U Xt} (Fig. 1).

(1) *=% (hindfoot)

TR A9 A (distal tibia) ¥ 99 v
(distal fibulae), 7 & (talus), % (calcaneus) &
ojFojA M LLAFEHH e Ase AWst
o THFE ddste 98-8 s

(2) =5 (midfoot)

TEE = S ERY Addy e AT FekE
Abete] HEHEE ddehs 98s 3. e
232 AFH, 49832 A (cuneiform) I}
A E o] FH Ay} o] F= A= A
o] o] YA o qltt

I
Y= (cuboid) & F=3 A4, 5 TFH= Akl
At 7P 5ol AT SLEEA FA e
= AulEzdo] Avs ago] AR

474 (cuneifrom)= #7] Bkl Al7fe =
T E, WS S, A5 AdEE EeoiAH, |
SAREE T 2 AL 5% #dds ol F
H, T3 AdES FAE Y A2 F5E VAT
WA S olFH, 95 A= e, FA4E, A3
TS S FAE

Fig. 1. Photograph of bony structure of foot

FA = 270, o8 Ao+ 3719 A= (pha—
lange) 2 FAE T A4, 5 XA 1+= U o
Al A A9 FAZE] 87t o] FoAA A hopr] &
9 A o] HAH A o} HA|Fo] 27 W B
ol A7 oy ol= A AR A7bET

2) 5 S4E =22 2lcf & Z(ligament & tendon)
(1) F34 9] <l
= oltf (medial ligament complex) = Abzkel

t (deltoid ligament) &t %= 2199 4-7+8 &
o] ZFel st A 2 ol A © 7 F ko] Al
2+she] 3% A F-5 (superficial portion) & A=
Ash oz zgste] $A T4 ldlel Fasta
ST A FARE e R Ax AAd (sustan—
taculum tali) & Z18jsfo] F-2bapm, SE= A
ol W5 tof| F-2Hstct. A (deep portion) & WS
A= v #d e Fa3

2]= et} (lateral liagament complex) = A42]
A An] Qld, FH] Qo] o] & An] A2
dxo] olow Al et Fh) A= oF 90%
(M:70~140%) ¢ == JdE o] o] HA=
o] 23w AR Auh7t, FulE JAE A
=) F0] Al 7k witel] A dsk= 91X 71 "

34 F9 4= A (retinaculum) 7} ¥HgE o]
=t A} Al A (superior extensor retinac—
ulum) & 2952 ko] FAAA ddd
=2 9] dFoA A Fete] A= WSl F-2et
o AAA] =% (bow—string) & WA 8h= J &S
sttt 3F A1 A (inferior extensor retinacu—
lum) & Y A RGO 2 FAH AdA 5% A
Rk ofy et Azst #HE L MR 7]
H]Z Ao (peroneal retinaculum)¥ ¥ =
of A v =AY F& & YA 8= IS 7
sttt

USol= =4 At (flexor retinaculum) 7} £ 4|
ko] SAUE & A2, A A =4, $A4E A4
s AT A A FH F1E HEsta AA
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sdS Astste FECITH S AW Audd brevis tendon) ©] =A|gtct £33 ] Fooll= S

o] Wol7} A=t o] & Bassett 4 oz} F= AR 7k 7P & 259 opd Y| Axdo] EAgt

o, AW A Aol 7heteE FxEo] vl=e

Hopiol FAToEH &5 AZNE AT % v A

sk, < j| ] HVH:LOE G52 Alzdo] EA ek, 4]
LA S ZHE(FZEID A ASH (24 of Eote WAL =310 2A 584 A

Az AT HA ARA Qs FEREEAN S5 A et 4708 5 fi': ‘Jrﬁoi stk A1E e A

% 3 (longitudinal arch) 9 Q38 %% 4=} S 282 A, @ FHx FE A A FH 9A

g9 Pﬂ T3 2 45 (central portion) £} Lo SAUE AT A2Tole SA4 YIS

Sk ol o552 ydo TdFE= M A (quatratus plantae muscle), F%o] &4t}

el Tﬂ% A0 R FEE71Y USF =714 A 2Tole A 20 29 4 54 24

7IA8te] FEEE Adsto] FHEF FHA b = ool A wAkE sk Ayttt Al3%
M MER Feum FH4 FHF9 N AFF A WAL, & F5A =22, & A =
I AFFTOE rolx AFES52 F4 959 Idt o] Stk Xﬂ4‘6‘°ﬂt‘ 77Re) w9 %
Z (transverse sulcus) ol F-2+abH, HH-Z2 27) 2l
o] 2 FAE UHo A9 251 A 7 .
thof] RAF T} QSR AFA AT ¥F5O0F (3) 5 A4 i AA

71 Akl Al AW T T wlo]

Ak FEE719 YS5elA Z|Alete] Alb T =34 s
= 71A e etk ySHe A 9T & A AR HA AA AolE FHskH o] Fo] F
Zo] 9] x]3}= oF uho] R A s} vl %2 (dorsalis pedis artery) & B} A & o]
LR AE, T2, 74T U E 55 ol Al S5 o8 AP Al Sl T 9 A
T 7 EA e HHAFHOR FA gt S ko] 7 F
(posterior tibial artery) &2 =7 A& F3 3t
(2) 5 34 F99 24 T S5 YgHT AL FelA 95 FA T
9 = BEE FAole IHS VAR F = £A4 sHo g Aol oFE gt S
2 B SRzl Sl U Al Sl FA Rk SA FHL AL FHTY VAT YSo2 A
S A2 Qe AT o R BREn B9 3 dE gsto] £ ?ﬂ ST FA g
of et o Aol wid el whet FHatd Sk 234 WAl (deep peroneal nerve) = o5 -
o Aufe] A 19 FHE AHAITOE, 1 A, #d FA4, 5 e 24 9 S g B4}
A A EHS FHLOFE et AZsh # AT &5 2o EA= @ }‘7‘]"]3«] ol = T3
A& US5el A 19 255 Y2, 11 859 ste] &5 FAE o] dFA A2 +E5s A
AR A T8-S JHT O R FFeh 4 Qe sbal Aol 3709 =7 l"frx]% o] A1, 2,
3, Wi =] S5 AMEt WS A= £
L SA v FH e S dolsto] Al =3F el A Sl
o] Akl A sk S =25 @it o] 59 1H7HE Fdste = wAE Wb
=07 HE I A A4 (extensor digitorum A5 v F 4174 (superficial peroneal nerve) <
longus tendon), & A 2171 (extensor hallucis A A ok 12 cmollA B Z Y Ao g Z 8 s}
longus tendon), A 73 =71 (tibialis anterior tendon) oA US4 7k Sl A A7 02 nhyjo] Sl 9
o] EAett FX o2 = WSl $ A= (tibialis 9] A2+ gidatA Ao,
posterior tendon), & A =7 (flexor digitorum SHE| 9] Sr}of= 9] 95 77 dd & st
longus tendon), & A =7 (flexor hallucis = B2 2174 (sural nerve)o] vt & A&Z A7A
longus tendon)©] EAstH QFo =z A Hl=7 (posterior tibial nerve) < == A& Ay &
(preoneus longus tendon) Z} & H| =7 (peroneus Aete] 95 9 YS $A4 AR d57A 2




515 of: S5 U SBIO| Gh7E, AIE Y AT 2A

gt WS A4 A4 &5 w4 F5A 94 A A (mortise) Well A Zo] =g o}oi e R
o9 FA =T, WA w2 Al & A (bony congruency) o] & o] oA gl F-glolth
3%, S A4 AA Y &% #A= SA4 HY, (Fig. 2). AW ZdelA =3 3 Ad &F0] Lo
G ASA =4, 959 39 TS, =S, FA U= 43 B4 (hinge joint) 2 4E A o A2

Ul s A uf stk Moo HdE W HHAAS] Fo] dojdrp o,
Azst A A= F=o] RhvA o] F= A4
2. M 5Hbimechanics) 2 5EH T3 FREZH YA S o

atal Al

=374 (Ankle joint) > =2 9] 7= (tibial Chopart AH (=2 A S Az FAHO
plafond), W3} (medial malleolus), £} (lateral o|F+= AFA ¥4 (talonavicular joint) ¥ F= 3}

malleolus) ¥ A=E o]Folxl #dE Ui oxw

Fig. 2. Photograph of the congruent ankle joint.

‘?J“J%/‘}O]J %974 (calcaneocuboidal
joint)% chopart#dole} 21 5/ RO
5 g9 kAol ot oS @k St
HAL Azt #d 9 (eversion) Al o=
#AA I AFA :r,].zég] T =0l Hy3 G
52 AHE FAsHA s AT
4 9] Y (inversion) A O]% T %Y 59 By
o] AtetAA 5T AHE F ]5]74] e ol
HYA| J717] 2ite] 4 25HA sk 9 7H7]
Sl = desk A A& 93-S s At
(Table 1)*?.
Lisfranc #48-2 A1, 2, 3 5 44 #4
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Table 1. Rigidity due to parallelism of talonavicular and calcaneocuboidal joint during ankle and subtalar motion

Joint Mation

Ankle joint Dorsiflexion Plantarflexion
Subtalar joint Eversion Inversion
Rotation of Tibia Internal rotation External rotation
Axis of T-N and C-C joint Parallel Oblique
Flexibility of foot Flexible Rigid
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Fig. 3. lllustration of motion axis around ankle and foot
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