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U7 1nenFanaaniednianifinauluusaznalnnisuaidy (Lauge-Hansen, 1942) (nMwann Davidovitch

RI, Egol KA. Ankle fractures. In: Buchloz RW, Heckman JD, Court-Brown CM, Tornetta P, editors.
Rockwood and Green’s fractures in adults. 7™ ed. Philadelphia: LWW; 2010. p.1975-2021.)

e Axial compression nl¥iian1snszunniuaesdan plafond 1e9nszgn tibia waz dome a9nsznN

talus (il intraarticular fracture 284 distal tibia (Pilon fracture) (gﬂﬁ 2) @aind articular waz
metaphyseal comminution uazu3ATsasinanagativdon diaphysis 16 nszgn fibula n
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317 2 Pilon fracture gilaeseillaFunisinunlag ORIF with plates and screws
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faanntnef@nnuuanaes Ottawa ankle rules (Aalanataudaluun ankle sprain) n1smsaasnu lateral Aas
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AIIRALULNNALALDNLTIA0L proximal fibula tay proximal tibiofibular joint d2us1u medial A2TMI9A9N
tenderness, swelling ¥7a ecchymosis 38 laiieilsziiunisuiaidunenanusanugd lin1sinaes medial
malleolus (DaudTun13ANHF ] axnLd189119M19 medial-sided wanlliduiugataswziunsLIALEL
194 deep deltoid ligament wsfiprsaaiinaiudyyrnuiiszdadessiulinew) n19vin squeeze test daalu
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Huaaaaslifunisdraninisaninsguzesdewinluin AP, lateral uazy mortise view uazmnasdeiinig
uALaLeeY proximal fibula ¥sa proximal tibiofibular joint Aa31#FuN19tnanndsa full-length 28snszen
tibia wax fibula LaAy ”meﬁﬁﬂ@iﬂmimmuﬁuﬁquummn high-energy injury vi3ai fracture-
dislocations masnnnTsenanndzeainlazdaingansiog (?QN‘;T\T hip wag spine Iuﬂ@juﬁﬁ axial
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e 14ifl shortening 1a3nszgn fibula
o Ball sign Un@lu AP view
o Talocrural angle a¢lutasins (83+4°) lu mortise view

o liflAnuinilnRaesAunidinisanssnaesnsygn talus lu ankle mortise



o Articular surface 184n32gn tibia uaznszgn talus 29AITUIUNUARRALLY (symmetrical
talotibial space)

o Medial clear space A3swinfiL superior clear space s21314nsAN talus waznszan tibia
v 1a . .
uaznineluliiu 4 uu. lu mortise view
o lui# anterior v7a posterior subluxation 1a3n3gn talus lu lateral view
L, . . .
o ¥ tilting 129n9zAN talus (talar tilt angle < 2 wy.) 11 mortise view
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e Lifn19nd1eauaas syndesmosis
o Tibiofibular clear space > 5 1u.uax tibiofibular overlap < 10 uu. 11 AP view

o Tibiofibular overlap < 1 wa. 11 mortise view

Tugilae®dl fracture of lateral malleolus type B uaz C Nasdaanaiinisunaiduans deltoid ligament wsilsl
wummamﬂnﬁiumwdw%ﬁmmgm n"3911 stress radiograph luvin dorsiflexion uaz external rotation

anuTnuanIANNEALNA InewLn1INd19Tues medial clear space auiiluiladadiAnylunia@aniuanienis
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nsm3aasag CT scan Nuselamsilu pilon fractures, posterior malleolar fractures iadsziiuansoizaas
articular surface uazauinaes fragment uazdlalidsslamilunguiasdainisunniduaeinsegn talus sou
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fingl uanaNigsatuInldmaaa reduction 194n92QN tibia-fibula 1 syndesmotic injury naadni95ne

dounismaasag MRI thusinld sl lamininiinly acute fractures

gﬂﬁ 3 (A) symmetrical talotibial space waz normal medial clear space, (B) talocrural angle, (C)

talar tilt angle, (D) ball sign, (E) tibiofibular clear space-AB waz tibiofibular overlap-BC (nMwan



Walling AK, Sanders RW. Ankle fractures. In: Coughlin MJ, Mann RA, Saltzmann CL, editors.
Surgery of the foot and ankle. 8" ed. Philadelphia: Mosby; 2007. p.1973-2016.)
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Rotational ankle fractures

Isolated fracture of medial malleolus

filaaaaslaFunistnen nied full-length 999nszan tibia-fibula iansaag liuuladn 1l proximal fibular
fracture sansing Tunstiiniilu nondisplaced fracture anunsasnenlaenisldidents waluseni
displacement 11nna1 2 wd. ATlEFuN1sTnEnTaenisEnsaietleaiunnqe incongruity, varus talar tilt uas

nonunion

Fracture of lateral malleolus

Danis-Weber 141l fracture of lateral malleolus 1flu 3 nguanAwmIsTaInszan fibula #9in ldud type A

(infrasyndesmotic), type B ( transsyndesmotic) wae type C (suprasyndesmotic) (gﬂﬁ 4) Tadaatsuenia
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g'ﬂﬁ 4 Danis-Weber classification (A) Infrasyndesmotic, (B) Transsyndesmotic wag (C)
Suprasyndesmotic) (nMwann Tile M. Fractures of the ankle. In: Schatzker J, Tile M. The rationale

of operative fracture care. 3™ ed. Heidelberg: Springer; 2005. p.551-90.)

e Type A (infrasyndesmotic) siniflu transverse fracture ﬁLﬁmmﬂ avulsion force lunalnnis
UIALALULL supination-adduction %I\‘lmﬂ fracture &u stable waz undisplaced %@ minimally
displaced anunsninnisinunlilaald walking cast unan 6-8 dilaviaunszansia FarieTlunng
6 ORIF Tunszgnvinngail 1éun displaced, unstable fracture #lsianansainsdaienszgnididn
#l&laennsvh closed reduction

e Type B (transsyndesmotic) aannalnnisunaELLLL supination-external rotation 1130
pronation 1uﬁ§ﬂaﬂﬂz§uﬁ fracture displacement uazn1sLnalausInaeg deltoid ligament waz
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syndesmosis iluiladadnAryninasionisaanisinm ludihalifinisuimdusauses deltoid



ligament uaz syndesmosis mmmﬁf]mﬁﬂmimﬁmm:@ﬂiﬁﬁ’]ﬁimﬂmaﬁq gentle traction uay
internal rotation udaldiElanafin non-weight bearing short leg cast 13iilunan 6-8 dlanskau
nITANAN ferisTvesnsthia ORIF 'luéﬂqm@juﬁ %un displaced fracture (1100 2-3 was.) @lad
anun30dnlidnTildlaannsvin closed reduction e fin1sunAELsINme deltoid ligament vide
syndesmosis

e Type C (suprasyndesmotic) iinannalnn1sunalauiuL pronation vse supination-external
rotation wazaulugdndnisunaiauuas deltoid ligament uaz syndesmosis saumae Imﬂ“lumim‘ﬁ
m"%mmﬁﬁﬂm@\miz@ﬂ fibula a12gs0s proximal fibula (Maisonneuve fracture) viaifinLu

proximal tibiofibular joint dislocation 1§ n1susziiiunnsuimidusanees deltoid uaz syndesmosis
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utladaddnylunisidenisnisinm filasdautiasnd stable non-displaced 7@ minimally

o

displaced fracture uazlsinnsunmidusanees deltoid ligament anunsaninnsineninanisldiEtlen

non-weight bearing short leg cast ¢ wanwilaanniluaaaasinelnanisnn ORIF fibula fracture
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f9uAU syndesmotic screw fixation (enidulunstinfiuwniaaeanszgn fibula Nvinag proximal unn

Tinnsdmanszan fibula ldn7wdann9tia syndesmotic Aog screw fixation Tnaliifiasinnisanu
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Tanenaumisninaesnszgn fibula) wananilunguildiadesuanann fracture fibula Mifinann
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71l 5 Maisonneuve fracture Ingannn wenaia@ny proximal fibular fracture saufuanisnd19auaa
tibiofibular clear space a1nn13m994 stress radiography ;:Iﬂmmaﬁiﬁ?umﬁnwﬂm syndesmotic screw
fixation

Bimalleolar fracture
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o as o o 7 dl s a t:ll ] a ¥ :// .
?mﬂ’ﬁmﬂ’lﬁ@w?ﬂﬂﬁﬂﬂ@ﬁﬂ?:ﬁ@ﬂlﬁmﬂ‘l’lLL@::I@“LBJ?JHNﬂ’)’ﬁllL@EN@\?mﬂﬂﬂ?Lﬂﬂﬂ’]QtLLVl?ﬂsﬂﬂuVN malunion waz

'
a

nonunion n135ne1ine ORIF Miedauans medial Laz lateral malleolus (a2 syndesmotic fixation Tunscin

# syndesmotic injury sausiae) luannsinunanan (31 6)



5117 6 Bimalleolar fracture with syndesmotic injury gilaalé5unns3nilag open reduction with screw

al

fixation at medial malleolus, plate and screw fixation at lateral malleolus waz syndesmotic screw

fixation
Trimalleolar fracture

#nn3vinaessia medial uaz lateral malleolus saurfull fracture w24 posterior malleolus (Volkmann
triangle fracture) inlvidaingaydumnuduadlilunn aasldsunisinuiag ORIF visludaunes medial was
lateral malleolus @210 ORIF dau184 posterior malleolar fragment 1iufidaiia@lunsin fragment &
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2u1a IunjuInndn 25-30% aasiuRafutinuinaesds, § step-off 1iFa gap 11nNndn 2-3 N, visaining

persistent posterior instability aasdain (317 7)
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31l7 7 Trimalleolar fracture ilaerl#5un1sinunlag open reduction with screw fixation at medial

malleolus waz plate and screw fixation at lateral and posterior malleolus

Pilon fractures
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Hindfoot

o ludounidansiannaindein dszneulldaansegn talus mwansiariunszgn calcaneus tne subtalar

joint (317 1 uaz 2)

Midfoot

o isznaudanszen navicular uaz cuneiforms Usznauautly medial column uaznszgn cuboid
dsznauiilu lateral column Tnenszgninanidansiariulag intertarsal joints (317 3) wazing
wasulmnaanndasiu dnhndrAnylunisinudaulfsasasin (arch of foot), gaduisenszunnuas
dhemuseann hindfoot lilg forefoot Asiiumrnusiuasaas midfoot AsiAnud1Ayuinsansingu
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e Midfoot @ansiariu hindfoot Ine midtarsal joint (Chopart’s joint) fidsznausiae talonavicular
N e . 4 . .
uaz calcaneocuboid joint Tine1usaniL subtalar joint Tunnswmasulualuuus inversion uaz
eversion 18471

e Midfoot @eusariu forefoot Img Lisfranc joint complex flsznausng tarsometatarsal, proximal
. . . o e a . al'd 1 v ' <
intermetatarsal uaz anterior intertarsal joint Iagdl ligament N8afnu plantar 1agnaudaiss
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Tnaannz Lisfranc ligament @iinsyndns medial cuneiform was base 489n9zgn second

o

metatarsal {lulaseaF @A anuduRusszudng first uaz second metatarsal wazn1san

2110794 ligament WinlifiAansgaydsanusiuasduinasionisinauaearinfsas ldnansial

Forefoot

o isznausiusaansznn metatarsal waznszgn phalange Ingdl accessory bone ldunnszgn

sesamoid 219saaglFra head 189nszan first metatarsal



e ludoutlaneaesin metatarsal head aziseasoiuunadunsalunisiunimin lasnszen first
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metatarsal fuihusiniu 2 winaeanszgn metatarsal §W8w 4 N13E9A289 metatarsal head lu
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uuadunseiiiinnudrAnylunisiedanisfuiminaesusas metatarsal lilddauladuniisfuiamin
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o maraeulmluuug dorsiflexion 294 first metatarsophalangeal joint aginetias 50-60 N
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LATERAL VIEW SUPERIOR VIEW

gﬂ‘ﬁ 1 uapaNTeEANIAL89NsAN talus (AAulasann Sanders RW, Lindvall E. Fractures and fracture-

dislocations of the talus. In: Coughlin MJ, Mann RA, Saltzmann CL, editors. Surgery of the foot and
ankle. 8" ed. Philadelphia: Mosby; 2007. p.2075-136. uwaz Sanders DW. Talus fractures. In: Buchloz

RW, Heckman JD, Court-Brown CM, Tornetta P, editors. Rockwood and Green’s fractures in adults.
7" ed. Philadelphia: LWW; 2010. p.2022-63.)

Right foot

Posterior articular Middle articular Anterior articuar Articular surface

surface for talug surface for talus surface for talus, / for cubold bone

Anterior articular
Body,

J urface for talus
/" s ® Anterior - "
/ X - process Middle articular

= surface for talus,

< Articular surface
for cuboid bone

Tuberosity Sustentaculum tali

Lateral view

Superior view

gﬂﬁ 2 memﬁﬁmmmmz@ﬂ calcaneus (nMwann Juliano PJ, Nguyen HV. Calcaneal fractures. In:

Calhoun JH, Laughlin RT, editors. Fractures of the foot and ankle. Boca Raton: Taylor & Francis; 2005.
p.93-116.)



g‘ﬂﬁ 3 uWamIN1EIN1IATeY4I1 midfoot (Nwann Sanders RW, Papp S. Fractures of the midfoot and

forefoot. In: Coughlin MJ, Mann RA, Saltzmann CL, editors. Surgery of the foot and ankle. 8" ed.
Philadelphia: Mosby; 2007. p.2199-235.)

Talus Fractures

Fracture of the neck of the talus
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ARINUTINTZRNNeANY plantar 28991204 axial loading inl#iiansinaes talar neck TailFauiaiion
\luAuszidng talar body Gegnesiselilu mortise fudauaasinnmgae lnawind displacement 284 fracture
A X o aga o . o X o gy a
Hnauazn inANNTana1aTes vascular anastomosis lagisaungs blood supply 1@z body M lHiAnAMY

o

\@elasiannaiinnIqe osteonecosis (ON) 224 talar body muunla n1sunaduniAszudniiu high-energy

A L)

injury i ANANNER WTegTiRMANI9AIIAT LaTaIANLSINAL fracture T8sdauan 7 1eainuazdaindansas
BINITUAEBINITUAAN

filaeanisthnuonaesderin uazliaiunsnasiininld Tusedl displacement 2a9 body a1apanlidau

yu104 talar body fingaaanliain mortise nasnunivizendsuasdaiin dauues body igaeanilanali
v 9 9 o g ya A = o a4 X P~ Ly A

navdudusay < dawi MliRensthaninidefinnsndeureadiniseiiaiin ealinmeseduiaen

Wutlszan vizaiinusabssiaioniiinnaudesianiaiianiog skin necrosis yizalusaniguusendntiuanail

uaunaitlagansvianszgn talus MgABANNILANI NN
N7A79991°959F 921

nstadeinlalaanisiianmisdninsgiusesdeinlurii AP, lateral uaz mortis view nisthan wisafivAe

Canale & Kelly view (31l 4) Tnainns9n internal rotation 15 aesdaiinuazliaiuas x-ray s 75 A
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M lFanunsniszifin varus/valgus alignment 224 talar neck Ifdniangalu n1sdansaalne CT scan &
sz laainanlunistsziiiu displacement waz reduction 484 subtalar joint daun1smsaasag MRI 14

Uselamilunisnmaianiuiiedszifiuniay ON 294 talar body AenainTunanaan13nEN

g‘ﬂ‘ﬁl 4 Canale & Kelly view (n1wann Sanders DW. Talus fractures. In: Buchloz RW, Heckman JD, Court-

Brown CM, Tornetta P, editors. Rockwood and Green’s fractures in adults. 7" ed. Philadelphia: LWW;
2010. p.2022-63.)

n19508:1

Hawkin (uaziiisifinsiasning Canale uaz Kelly) ldvinnisutinsegniinatiniiaanidu 4 ngu (3U7 5) Teaunsn
vannensnfzeslanianiafianiey ON nMendsnisinmn i Inedidnsiniaifin 0-13% lungui 1, 20-50% lu

NaNM 2 uaz 80% lungui 3

gﬂ‘ﬁl 5 Hawkin’s classification (A) Type | nondisplaced fracture, (B) Type Il displaced fracture with

subtalar subluxation/dislocation, (C) Type Il displaced fracture with subtalar and ankle dislocation

kaz (D) Canale & Kelly Type IV displaced fracture with talonavicular dislocation (nnwann Sanders RW,

Lindvall E. Fractures and fracture-dislocations of the talus. In: Coughlin MJ, Mann RA, Saltzmann CL,

editors. Surgery of the foot and ankle. 8" ed. Philadelphia: Mosby; 2007. p.2075-136.)

e lungu nondisplaced fracture aunsninnsinuninedsewsnle ussasiuduliuladn il
displacement faan13ds CT scan iasanlu fracture of the neck of the talus # lsieraaunnafl
displacement wiifieiios Feazdenaseiaduiares subtalar joint Mainuvinldlaanisldidten
short-leg cast Lazannsasiniflimann 6 daiudaaalAeuli removable boot cast tials
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nNIzANAZAA TLNATIBIATLNAUILAY 12-16 dUanif sastuinneunszgnineadanaliiin
displacement 224 fracture Tul4
o lungu displaced fracture Asliiunisinunlaedsnisdnnszgnlidnainliaiunsnvinlneds

closed reduction Fuazdaulunjsiasldiunisyin ORIF with screw vida plate fixation (317 6)
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Tnaannzlu type 11l Daiflunnzgnidundiesedddiunsdnnszgnidnnlaefanigaiivesn
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21191 6 Fracture of the neck of the talus 5nw1nein19%1 ORIF with screw fixation
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natatan1ianiaz ON WudsdnAny lunnsfamuniainen Tnaaunsndszdiuliann Hawkin's sign (gﬂﬁ 7)

o

Feflanenuziflu subchondral bone atrophy 2e4 talar body Tunwane5a@vin AP vasdawing 4-6 dlayf w1n
Tinauanuaneinlsiiinng ON Tag Hawkin’s sign Hiipannlageusiiaanuanmizlinnnin nisdszidugan MRI
HAulauazANaINIZge uazamIaueannIaiian1ag ON lasaus 3 dlanif anvisdaannnsnuenaniazaes

cartilage l#ansae

gﬂﬁ 7 Hawkin’s sign (n1wann Sanders RW, Lindvall E. Fractures and fracture-dislocations of the talus.

In: Coughlin MJ, Mann RA, Saltzmann CL, editors. Surgery of the foot and ankle. 8" ed. Philadelphia:
Mosby; 2007. p.2075-136.)

Fracture of the body of the talus

nalnn1suImsy

a = . o o 9 a . ~ . ) a .
naNN13N axial load 1 1HiAALIS compression viTa shearing sia body 189N7eAN talus mglu mortise

(317 8) nsualiuminaudnidu high-energy injury uazwuseny fracture @u < 1 fracture of the neck



of the talus (wusaniuleng 40%), lateral process fracture, fracture of the sustentaculum tali Lazdauay

°] 124 lower extremities

gﬂ‘ﬁl 8 Fracture of the body of the talus (A) Coronal shear fracture, (B) Sagittal shear fracture, (C)

Horizontal shear fracture wax (D) Crush fracture (nMwann Sanders RW, Lindvall E. Fractures and

fracture-dislocations of the talus. In: Coughlin MJ, Mann RA, Saltzmann CL, editors. Surgery of the
foot and ankle. 8" ed. Philadelphia: Mosby; 2007. p.2075-136.)

BINI7, BINITHAAN KAZAITANATININIRINEN
wimennulu fracture of the neck of the talus

N1550147

o msineninedsening lnanislditlen short-leg cast uazannisasiiiuniinaundinszgnin (Ineviallld
wanlszann 6-8 4ani) Adetiedlungu nondisplaced 7@ minimally displaced fracture (< 2-3

)

o nsdpnszgnlidniiag closed reduction uazldilan dldlungw displaced horizontal shear
fracture Nldfseaunnidnlu ankle wise subtalar joint

e n19ei16in open reduction uay internal fixation lungx displaced fracture Nisaaunnidnlu ankle

139 subtalar joint $ausae (317 9)

91I7 9 Fracture of the body of the talus nuTngl ORIF with screw fixation
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NN9RTRARAINNNIINHINEANAd8N192 ON LAz osteoarthritis 193 ankle ua subtalar joint iflugednAty

o s

fracture of the boy of the talus §911fin13ain131fin ON wiuAeaAU fracture of the neck of the talus usidl
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g1iRn190in1917in osteoarthritis 194091 tnelu nondisplaced waz displaced fracture HgiFin1sniniaifin

subtalar osteoarthritis 1Ny 35 Waz 50% ATNANAL

Fracture of the head of the talus

nalnn17Lsy

\ina1Nuse compression AuLUa longitudinal atuziineg/luvin plantarflexion Gananusanmiu fracture 199
n7egN navicular, subluxation 138 dislocation 284 talonavicular joint waz midfoot injuries ﬁuj Yi38LAA

21NN shearing ANNITLIARLILLL inversion injury
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v IS =3 % o % o ! . . .
guaeiainisthauanuaznalduAurainluAumaTed talar head uag talonavicular joint uazain1san

N 4 . .
azfunntuiedininadaulees midtarsal joint
A7ATIANNTIAMEN

1 o al t% 1 . . 1 aa o a’lj o 1 al
NNIAENTNTNANIATFIUUDY winluvin AP, lateral uaz oblique view doelun1satiagani1netl Asdanadng

subluxation %7 dislocation 224 talonavicular joint 78 midfoot injuries Euj fanmaevizelu
n175n1#7

I nondisplaced fracture wazlsifl joint subluxation %138 dislocation @nu1snninsinEnTaenisldiElanuwuy
non-weight bearing short-leg cast 1%ifluaan 6 &lawf §ilaendl displaced fracture uas fracture iww

$9iU joint subluxation 134 dislocation 19iinn1s3nuTag ORIF (317 10)

7171 10 Fracture of the head of the talus 1#i3un19inwnine ORIF with scew fixation

Fracture of the lateral process of the talus (Showboarder’s fracture)

nalnn1sunmsy



fnwudaniunNIsu AR LLzIaLAT snowboard tnanisunaduinTuazinet luin inversion saumiu
dorsiflexion v3aluvin eversion $aufiu dorsiflexion anuzdl axial loading Tneivnn fracture Hawnalunjana

unnidnlalu subtalar joint denasafiaduiazasdels
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glaesinvidsedRdainnanuwaziiannisdanuay ecchymosis Winaunau lateral aa9dawin filaadauluge
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anunsnduasuinl vinliinlafunistiadaiu ankle sprain uazgnaziaanisinunly dsddnylunismeaa
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snefigaalunisiliadauantan Iun Awmbsnisnaidunegianizudinn lateral process
M7am9aNNTIAMEN

nsthannisdninsgiuzestadinlnaianizlurii mortise view nsdensaadiag CT scan liselaminanlunis

dognisiiladelneaniylumen liiusesunnaainsegndmanluninae fadnfuazdain ldaunsoissdiv
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Bleln (3117 11)

1m0 fragment uazfindudavas subtalar joint 1HdnLau

7U71 11 Fracture of the lateral process of the talus luninaf@u1nsguuaz CT scan
n195N:1

lungu nondisplaced fracture anunsasinnsineinanisldilanstin short-leg cast uazannisastinusinidy
a1 6 &ulnii daudfile?idl fracture displacement Aasliiunisinuinanisunsintnanismin excision T

fragment 2unmLanuaz ORIF lu fragment 1%awnnlug]

Fracture of the posterior process of the talus
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Fracture Anwuvieasiniflu fracture 284 posterolateral tubercle 284 posterior process Faiimlfannias
compression Gnmzl,ﬁ’mglfl,uvh extreme plantarflexion ¥7aannu3d avulsion a1NN19H excessive
dorsiflexion 28411 uanaINHenafinaInnIsLAiLE <) diadlu stress fracture i Tuinmznuaaniein
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WiuiTalasinsiasinvin plantarflexion a9ainat/iasnis
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glaadiainisaauansy posterolateral aa9dawin aan1suaniuninauluyin plantarflexion vesdainuas
= o . . o [ :ﬂl = . Aﬂl

a7198a1N17UaAIENT active flexion AasTidLdmLaIRINNNTTIUNAULeY flexor hallucis longus tendon 7

q’mﬁa@gﬂu sulcus 184 posterior process

n17ANRTIANINTIRINEN
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Anuldanninenasadlunin lateral view aaadawin uivielfeinasauanainniag os trigonum daflu

o

accessory bone finulgludszansini Ine fracture ShildnwouzaeulaFey Tuaneh os trigonum Jaeu
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Beuuazd cortex Fusau (U7 12) aeluunenisdilend os trigonum uazldfunisunaiduauiniinianisuen

404 fibrous attachment 224 os trigonum Aanu1sam liiiaaNIsduAzaiU fracture 16 nsdemsaa bone
a . cll 3] a a . .

scan fuszlamilunisuan os trigonum AlafimuinUnfeanann fracture waz traumatic separation 224

fibrous attachment 2a4 os trigonum Tne'lungu os trigonum MilnfAazlldil uptake ANAU N19damsa CT

scan fiaunsndaelunisiadauayideyaismninaiudnsnizaes fracture lelguiu

317 12 nwenafidues posterior process fracture (A) uaz os trigonum (B) (11w A a1n Sanders DW.

Talus fractures. In: Buchloz RW, Heckman JD, Court-Brown CM, Tornetta P, editors. Rockwood and
Green’s fractures in adults. 7" ed. Philadelphia: LWW; 2010. p.2022-63.)

N1551147

Tnainnslditlen short-leg walking cast 158 boot Lfluian 6 &ilaif mngihatadiannistanniandanis

yeauilunansaus 6 nauaulilanalfinann nonunion ¥7a arthritis AM3RANTUININNTHNGIA excision

Calcaneus Fractures

Intraarticular fractures

nalnn1sumsy

\ina1nuss axial compression M lAAAN ISz uNNLe4 talus iU calcaneus vinliiinseauanasnszgn oy

posterior facet 184 subtalar joint uazaeneaanilgaausing < 28anszgn calcaneus (317 13) Tnsannsautia



aanlaiilu 2 ngu lun joint-depression-type uaz tongue-type (31l 14) nalnnisunaidusinidu high-
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energy injury 1w AnaNAgavzegLimmelunisaas filaaininisuisnduiguusreaietielnasauuazea

]

\inN192 compartment syndrome 2a3inauld wanainilaanunisunal@uaas lumbar spine, pelvis vi3a

tibial plateau fausae

Anterior

Lateral Medial

Calcaneocuboid
joint LATERAL

Posterior
SUPERIOR

' ¥

g‘ﬂﬁ 13 Fracture line #in1 '1um‘;@ﬂ calcaneus (nMWann Sanders RW, Clare MP. Fracture of the

calcaneus. In: Coughlin MJ, Mann RA, Saltzmann CL, editors. Surgery of the foot and ankle. 8" ed.
Philadelphia: Mosby; 2007. p.2017-73.)

g'ﬂﬁ' 14 (A-C) Joint-depression-type fracture, (D-E) Tong-type fracture (n"wann Sanders RW, Clare MP.

Calcaneus fractures. In: Buchloz RW, Heckman JD, Court-Brown CM, Tornetta P, editors. Rockwood
and Green’s fractures in adults. 7™ ed. Philadelphia: LWW; 2010. p.2064-109.)
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) = = 301 = . a % U d‘ v v %
filaeanisianunn Hsaed1vive ecchymosis U300 lateral aa9duin filaaainnsninaenluadain
(dorsiflexion waz plantarflexion) Tous ldaunsaninisieaalug subtalar joint (inversion Laz eversion)
18 A99353981N1TUATRNNTHARNLINTDNNNIE compartment syndrome 28451 1dun 81n1stamnnn

AABALAUAZLIIANINTWHEYN passive movement 2841V uazin1sanasLeINIsFUANEANTILIN
N17A79991°959FMe1

nesdamsan ntnefsalszneusday 3 vhfAunsg e 1Aun AP, lateral uaz oblique view sauriu axial
. Y o 42 - D A ~ = .

view 289411 (317 15) AanAdstsziinainninaneied I@un AnuRaLnAees anterior process waz

calcaneocuboid joint iananwlis AP uaz oblique views, varus position 284 tuberosity WazAINNN3Na28

YY) . . .. - X . .
#uinlu axial view uazn13anaseas Bohler angle waziinauzes angle of Gissane lu lateral view nns



than i@ luviniivae 16un Broden’s view Hilsylamillunnsldisviliuaniazaes subtalar joint (317 16)

oy % Yo Y 2~ ° & a A A ax o
u@nmnus_jﬂqamma"lmumimqmwummmﬂ CT scan FaRANANTUIUNT U NN eLEa N3 ENNTT N LAY

auNunsRnFnsia il (g7 17)

gﬂﬁ' 15 nnene 5@ calcaneus fractures (A) Fracture involve calcaneocuboid joint 11 oblique view,
(B) Axial view, (C) Angle of Gissane (FnUn# 120-145") mﬂguﬁﬂ%ﬁmmmﬁqmiﬁ posterior facet

collapse, (D) Béhler angle (A1unf 20-40°) WINAAAIUAAITNTH depression 124 posterior facet way

dorsal displacement 284 calcaneal tuberosity, (E) nwanefaduananisanaszeas Bohler angle waz (F)

Double density sign wananani1si step-off 1849 posterior facet (N C,D uaz F a1n Sanders RW, Clare

MP. Calcaneus fractures. In: Buchloz RW, Heckman JD, Court-Brown CM, Tornetta P, editors.

Rockwood and Green’s fractures in adults. 7" ed. Philadelphia: LWW; 2010. p.2064-109.)

51/7 16 Broden view daiinag/luvin internal rotation 45 6nan W 4 NMWAIRILAS X-ray INyNFILE 10-40

fuwin Juselamilunisldisziliu subtalar joint (1w A-C a1n Sanders RW, Clare MP. Fracture of the

calcaneus. In: Coughlin MJ, Mann RA, Saltzmann CL, editors. Surgery of the foot and ankle. 8" ed.
Philadelphia: Mosby; 2007. p.2017-73.)
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317 17 N CT scan Wu@saniluiinldaunsniseiliudnenizaes calcaneus fracture 16 9T
N7

o n2snmlnedd lWainsa inlalnannslditlengenise fracture boot 11y neutral flexion iy
. . 3 = dll ¥ 4 2'/ ] a' ] d'
compression dressing vinnnanningilinnnsaaeunresdewinfeuwsdssesBuusnyinfannislanaz
81u98 kazanadtiminidunan 10-12 §Uanef datisTreantsinenas Ieun nondisplaced %3e
. . . v dl a . OI = =

minimally displaced fracture uazlugilaenanguinuazil functional demand Anunnyizailsn
1lszqnfan ldaunneindn e

e Closed reduction and percutaneous fixation \lunsannseanlidnnlagld percutaneous pin uas
fiasisanszan13sng pin vise screw sanfunislditlen (gu7 18) 14lugilae displaced tongue-type

fracture Mlxa11190%n19 open reduction & i Annsunaiureaiiatialnasauiguus vised

ANNLRENAISiaNTTRANNZWNINGaY W gULWEIR, lspnaenirangasiudiulananein uavgilon

dl 1 o %’ Y @ v
wavanui ldanunsnaa ANTTALUN Aals iusu

gﬂﬁ 18 Closed reduction and percutaneous fixation (nMwann Sanders RW, Clare MP. Calcaneus

fractures. In: Buchloz RW, Heckman JD, Court-Brown CM, Tornetta P, editors. Rockwood and Green’s

fractures in adults. 7" ed. Philadelphia: LWW; 2010. p.2064-109.)

e Open reduction and internal fixation 1ae’li plate uaz screw 1u displaced fracture (gﬂﬁ 19)



9171 19 ¢filaw calcaneus fracture l#5uns3nuTag ORIF with plates and screws

Extraarticular fractures

Anterior process fracture

\inann avulsion 224 bifurcate ligament lwvin forced inversion-plantarflexion visaiili impaction 7iiim

oy midfoot injury 713 forced abduction 28411 gilhaiainisian uan ecchymosis 15t

o a

anterolateral 294 hindfoot Zsdnyinlignatiadeiailu ankle sprain usiAumisinadutuazatf anterior

2 '
o 1Al

process sinaunsninu lilnedsening detislunisinsin ldun fragment Adawaluny (> 25% 294 articular
surface 184 calcaneocuboid joint) uazi displacement, fracture MfimganiL unstable midfoot injury
wazlumendaliannisthaudinisinunlnedsayinfudn nsinsnenaniléilag excision lu fragment aunman

waz internal fixation 11n fragment ﬁ“ﬂmmlmy’ (g'ﬂﬁ 20)

71/ 20 Anterior process fracture

Tuberosity fracture

\inannusamaad Achilles tendon v avulsion fracture luvin forced ankle dorsiflexion gilaeazdl
21n13UALaNLTR WY a1aiin1saauILarad ankle plantarflexion uazl¥uasqnlunisnsaa Thompson

test 1 n135ne1 W nondisplaced fracture Tnannsldilanluyin slight equines uazsnnisasiuiniduna 6

c ¥

danf datstlunnstinsin ORIF loun Tusefdl displacement auiiausanaseianiadunasiazidessianis

¥

\fin skin necrosis visannliAntjuyunduvinauldaunsnldseadinle wazludilheffinisdeuussnes ankle

plantarflexion (gﬂﬁ 21)



31l 21 Tuberosity fracture l6Fun1s3nulng screw fixation (N1wann Bowyer G. Injuries of the ankle

and foot. In: Solomon L, Warwick D, Nayagam S, editors. Apley’s system of orthopaedics and
fractures. 9" ed. London: Hodder Arnold; 2010. p.907-34.)

Body fracture

WnannalnnisunaiuEuRna iU intraarticular fracture usdaauguussiasndwazannIstnanIngsalu
¥in Broden view wag CT scan lainu intraarticular involvement (317l 22) nafnswinl&Tas ldiFlanuazenns
aanvinifluean 10-12 dilanvi fatiedlunssinda CRIF sive ORIF l§un & varus vise valgus deformity (> 30-
40°), translation > 1 4., lateral impingement fia fibula ¥i7a peroneal tendon, Anranasres heel

height az translation 2194 posterior tuberosity

gﬂﬁ 22 Body fracture (n"wann Sanders RW, Clare MP. Fracture of the calcaneus. In: Coughlin MJ,

Mann RA, Saltzmann CL, editors. Surgery of the foot and ankle. 8" ed. Philadelphia: Mosby; 2007.
p.2017-73.)

Midfoot Injuries
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Fracture 789n72nlud9u199 midfoot 1#un navicular, cuboid waz cuneiform sinwuudanuila spectrum

Tunnsunaiuaes midtarsal joint ¥i38 Lisfranc joint Aapqsiedaaraiienisunaiduluninsanzealasaadna

] v
=< a o

wianiaeanainanisunaeuludauaes fractures waz ligaments dedenanaralasading (A9NeN189 medial
uaz lateral column, AunisuazAuduiusaeinsegnurazaiv) uazANtuA (stability) dulinasanis

NaulnAaeIdiu midfoot 1891iN

Midtarsal injuries



Tl 1975 Main uaz Jewett lde3unenalnnisuiaiduaes midtarsal injuries Mifnaulugtluunsiig - §udl
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o ai a d’f Y o ' . o . =< . .
?mum’mfgmmmﬂmmuimmm sprain 11 low-energy injury auds fracture uas fracture-dislocation Tu

% 1

high-energy injury 13531 (37 23)

. L e ~ : | de e
e Medial stress injuries \{inann3x inversion 124 forefoot asineguuasluanievinas luyin
. o ¥ a < dld :// 1 . % =< . .
plantarflexion v lAAANTLIALERUNHAYINTUUINFILS sprain l#auie medial talonavicular
dislocation vi7a midtarsal dislocation
. . .. P . a ° . . ~
e longitudinal stress injuries ‘Wﬂmmﬂ‘w@m nannusansennliuin longitudinal # metatarsal
head wnueinag/luin plantarflexion vinliifianstiudnnednszan navicular Nagjszudnanszgn
cuneiform iU talus ua¥NIzAN cuboid NagsendNITAN Metatarsal uaz anterior process 484
n3zgn calcaneus \inlu fracture 294n929N navicular waz cuboid wazaiany Lisfranc injury 78
metatarsophalangeal joint dislocation $aufng
e Lateral stress injuries {inann1sd abduction v@4 forefoot agngguuss M liiAnussdnsiaf
lateral 2ea17in fimiilu compression fracture 123an3zAN cuboid %78 anterior process 184N3EAN
calcaneus faufiu avulsion injury 2aslasea$19s1u medial waz lateral subluxation 289 midtarsal
joint
. . . a = . 1 o Y a <
e Plantar stress injuries \naanN13d plantarflexion 124 forefoot ag19guLL MIFRaNTLIARY
WL avulsion 289611 dorsal uaz plantar dislocation 9194 talonavicular uaz calcaneocuboid
joint

e Crush injuries {lun1sunaldunsuuss high-energy injuries Mnlvitia widely displaced open

comminuted fracture 224n52ANLTIU midfoot

g'ﬂﬁ 23 ugpanalnnisuALiLLee midtarsal injuries (A) Medial stress, (B) Lateral stress, (C) Longitudinal

stress uaz (D) Plantar stress (Anudasninwan Bellabarba C, Barei DP, Sanders RW. Dislocations of the

foot. In: Coughlin MJ, Mann RA, Saltzmann CL, editors. Surgery of the foot and ankle. 8" ed.



Philadelphia: Mosby; 2007. p.2137-98. uwaz Murphy GA. Fractures and dislocations of the foot. In:

Canale ST, Beaty JH, editors. Campbell’s operative orthopaedics. 11" ed. Philadelphia: Mosby; 2008.
p.4833-99.)

Navicular fractures

Dorsal avulsion waz body fractures finalnn1sunaausanldinatadnesuuda dau tuberosity fractures in
\inann avulsion 284 posterior tibial tendon a1nn3il eversion 289NaLNISUNAY UanaNHuda
navicular fractures fvanainlfainusanszunninansevizaainnisuiaidudn < Wiswlu stress fracture i T

1 o = v
ngutinnTna usiu
Cuboid uag cuneiform fractures

fnifnganfiu midtarsal waz Lisfranc injuries visaiinaingnnszunninanes

Lisfranc injuries
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N o Aa X vy ] . .. , P P =
N?szﬂQqN?uLL?\?WLﬂﬂﬁluiﬁGNLW] sprain 1‘1«!. Iow-energy Injury LU ¥inad m@‘a’mﬂumﬂ&ﬂuﬂﬁimuﬂﬂ’] AU

]

A o

gross instability 11 high-energy injury v Ananngs m@faummaiummmm (g'ﬂﬁ 24)

a il

gﬂﬁ 24 pyeeinagtiuuusig < 289 Lisfranc injuries (nwann Reid JJ, Early JS. Fractures and dislocations of

the midfoot and forefoot. In: Buchloz RW, Heckman JD, Court-Brown CM, Tornetta P, editors.
Rockwood and Green’s fractures in adults. 7" ed. Philadelphia: LWW; 2010. p.2110-74.)

nalnnisualiuiiaaule 2 giuuy léun direct mechanism (31%1 25) aannsgnnszunniaanss i Saganld
Win v78 crush injury uaz indirect mechanism (gﬂﬁ 26) a7n twisting injury 73n13 abduction vaawinasing
A . . alld . . £% all 1 1 . o Y a <
TUU99TRAN axial loading 7 longitudinal stress luiniatluvin plantarflexion vinliiian1su1AEULR
ligament Al¥Adnusunasiea tarsometatarsal, intermetatarsal uas intertarsal joint LazdnwusanAL

fracture 129n372AN cuneiform, cuboid uaz metatarsal (Ineanny second metatarsal) 1139

metatarsophalangeal joint dislocation (linked toe dislocation)
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gﬂﬁ 25 kAN direct mechanism 224 Lisfranc injuries (nnwann Bellabarba C, Barei DP, Sanders RW.

Dislocations of the foot. In: Coughlin MJ, Mann RA, Saltzmann CL, editors. Surgery of the foot and
ankle. 8" ed. Philadelphia: Mosby; 2007. p.2137-98.)
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gﬂﬁ 26 w&ry indirect mechanism 284 Lisfranc injuries (nMwann Bellabarba C, Barei DP, Sanders RW.

Dislocations of the foot. In: Coughlin MJ, Mann RA, Saltzmann CL, editors. Surgery of the foot and
ankle. 8" ed. Philadelphia: Mosby; 2007. p.2137-98.)
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) = [-3 a . o ] dld a o 1 ldld
o filneie1nistanuan uaznARLLTNM midfoot AMNATWMKRNRNENTANIN AITATIAUIAILULNTE
1 a Z// ¥ . :// [-3 ' 'ﬂl £ d‘ 1 %
21N1908198x18EAYIAW medial waz lateral sanisdanAnsuInLELFINEY ] 2BaWinRatanudan s
X 4o . ) N
o anmisthadluunawuiainisaduees midtarsal Las tarsometartasal joint ¥igalliaasinuiin
e N19M994 rotation test IneqU? second metatarsal head udalanauasineszali first metatarsal
head agfiunvinliiainisthaninaulugiand Lisfranc injuries
= s X . A a % | o
e 271anuEN1INI9TULes first web space vizadn1slAgUrRAINRENTRIAY
IS . o dy aa L, . . . A A a
e nn9dl plantar ecchymosis LiuFMLsTN19AATNI29N19H Lisfranc injuries WaiN192NU1A 104
multiple insertion 284 posterior tibial tendon 11 lateral stress injury

e arlszifiuaninzanilafielnareustvazifeauaznmam&ny o unnLTin1ae compartment

= . A | N . A o .
syndrome 78 vascular compromise IﬂﬂLﬂW’]ﬂuﬂqmmﬂu direct mechanism 3@ crush injury
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o miﬂiuuumwmmmmmﬂﬂwﬂmm’mmmn@ﬁmﬂumm £ LNEWEN avulsion fracture Nanatily
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1 é’a L, « e . =l . A . « . 4 o o
FALNT0NNNIN ligamentous injuries N7uULaNUaY midtarsal 74 Lisfranc joint 18 Aasdanmansou
wazAuMIiTenszanUAazIusaNivANdNussafulunvinaasn w1 5ed
o Mstannie@nisinlurnziiuasinmin (weight-bearing radiograph) Liasannn1sunalquunetie
[ 1 o a M yva o 90’ o 0% :J/ L 1 901 o v
analdiiulunwdnefe@mnldldinisfunmsinaeayinluaneiu windiaeliaunsaasiuinlduas
1 o a ] 9:\/ o ] a a % 3 QI a A =
nstnannisdun ldasimin liwuanuialng a1asewinnisdenmaiinmnvalditlan short-leg
20 c v K 3 U o al 201 o % = %.’/ dl
cast Wrauiunan 2 darfudaasinnisdnanmisdanieasinvtingnanaiouils
o mustszilinanieg Lisfranc injuries Andnnisdainnlunindne fdunsgiudssiellil (gu7 27)
U o a 1 .
o nmwanaiaalurin AP view
= 9audu lateral 289n3zgn first metatarsal Feasoiduuuanaaiuiusausu
lateral 7a3nszan first cuneiform viaaly
= il incongruity 284 first metatarsal-cuneiform joint vi3g
o . = o = o o [y
*  98uATK medial 129n3¥AN second metatarsal FeefaduuuaineaiuiuraLAY
medial 284n9z9n middle cuneiform vi3aly
= ¥ é/ . . A ]
»  {n13n319TuR¢ intermetatarsal LAz intertarsal space via i
= funm fleck sign Taiilu avulsion fracture ag4 Lisfranc ligament 9Jviza i
o nwanefadluvin oblique view
v . . = o a o o U
*  98uA1Y medial 284n92AN third metatarsal FeasaiduiuanefiuiurauAY
medial 28409 lateral cuneiform vi3a'ly
v . = o = o o U
*  98uA14 medial 7290929 forth metatarsal FeesiduiuapeaiuiLIaLAY
. . A 1
medial 284n3¥9N cuboid 13aly
o nwanefe@luvin lateral view

I = o a o o £
*  729uUA"U dorsal ¥aenizgn second metatarsal FemaLulur AL U LI UANY

dorsal 9a9n3z9n middle cuneiform vi3aly




gﬂﬁ' 27 penedsdludilae Lisfranc injury (A) weigh-bearing AP view finnandedumes first
intermetatarsal space uaz intercueiform space wazil lateral subluxation 289 second
metatarsocuneiform joint, (B) fleck sign uaz (C) oblique view & malalignment 199n7¢AN third
metatarsal fiucuneiform uaz forth metatarsal fiu cuboid (nMwa1n Hartem SF. Imaging of Lisfranc

injury and midfoot sprain. Radiol Clin N Am 2008; 46: 1045-60.)

o nsdemIaLisANAY CT scan o lianunsalsziiuansuzuaznisil displacement ae4 fracture

waz subluxation / dislocation tedqssinaulalunisinunlaimaatn

19501

Midtarsal injuries
e Nondisplaced injuries sn1lagld non weight-bearing short-leg cast \luian 6-8 dUaniiuanla
orthosis fiaBnIzaznile

e Displaced injuries inwlaansdnEaanszanlidnniaanisin ORIF (3U7 28)

e

5117 28 Midtarsal injuries $auiu fracture 9a9n3¥an navicular uaz cuboid wax Lisfranc injuries Té5unns

Fnunlael ORIF with plate, screw, and pin fixation

Navicular fractures

Dorsal avulsion fracture fasdainadnil midtarsal subluxation faugaavizala vnnlifanuisniinig
fnuTnennsld short-leg walking cast iuan 3-4 a9 lusefd subluxation Tvinn139alidg
e closed reduction uaald non weight-bearing short-leg cast ifluiian 6 dUandf Inannnisg

' o a %’ =ﬂ| 12 i 1 1 . a =§ a ¥ ] &:‘I [ k4 !
thanmidtuiuszezinensoagliuiladnlil subluxation iintuan detisdlunisinsin ldun
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fragment 2w lugiusnidnlude, persistent subluxation vizaniendanisineudaNLuyuNInA
FUNAUNNTIATA4LIN
e Tuberosity fracture sniinanisld short-leg walking cast uazlviasinutinunsdouiilunan 4

el winnnfinnsuanaanaes fragment iluszazvinaninndn 5 gu. lgRa s Inans6fn

ORIF
o Ay = [ % G = . =]
e Body fracture dedn yidiasiansnun lun fesliiinnsgayiduanuannaes medial column, 13

instability uazlsifinnsindeuniaesiodudanes talonavicular joint nifulimunmanimsinans
v % o !BI o [ 6 o 1 . |
dnasiuanunsnsneineld short-leg cast uazannisastinuiinifungn 8 4Uaiuaznin1sananinssd

19 2 FlpvindsldElanivaliiiladnluiinisieaaui vanwilaannitlisnunlnanistnsm ORIF

Rov

Cuboid fractures

o =

AsdnAtyndesiasn liun dasliiinnsgoyidaacueniaes lateral column, 3ifl instability uazlsifinng

o

o

\RBUNTRIHANIATEY calcaneocuboid joint wa Lisfranc joint vnidulmupniantimsenanadnesiv

o

gunsnsnunineld short-leg cast wazamnisagsinminidunan 4-6 dUasfuazinnisanen nsad@ann 2 dulansf

nagldElanivelsuiladnlddnsmaeun wenwteannilisnuninaniseindn ORIF

Cuneiform fractures

dniiafaniy midtarsal wag Lisfranc injuries n13ineasindulysandunisunadumanid usvinladiinng

UARLIUMANRTINAReLAd ThatnntasnenldlaannsldiElan short-leg weight-bearing cast auunadananiduil

A A \ e o o & o | o
N19RaaUNUaY fragment ateflidadnAyassneinenisinfin ORIF

Lisfranc injuries

o s - = e o y L . =
ATUNALRLLLL sprain A lEAuEadnAlunndrefdsurasiminannninelaanisldilen short-leg

=

cast wazanatnuinTnan 6 dlaiuazianisdnannis@ani 2 dlavudaldileniielfuiladnluinns
ReUN daunguidauialng luniwiiaia@duuansis instability Tianisinunlag ORIF tvalils

anatomical reduction (gﬂﬁ 29)



7171 29 Lisfranc injuries 1#3un195nuTag ORIF with screw fixation

Metatarsal Fractures

nalnn1sLNALEL

Direct trauma a1 nn1sgnnszunninemaq, axial loading %7a crush injury @atinguusaatanui
fracture metatarsal MiAnfauunanefu
Indirect trauma l&un twisting injury @asinwuiilu spiral fracture ludau distal 109nszqn fifth

dl a d? o ¥ o 1 rdl % a v v v S : 4 J
metatarsal MAnauluinFuTa@sNAIWANIE TN ANKUanas e E UL Ul analawin (dancer S

fracture)

Stress fracture aanusanszunngn | iuaaiunu sinnuludau shaft vise neck 2e9nszgn second

uaz third metatarsal @sinwu lunmsidinfunnstlnluad (march fracture) vie zone 3 284 proximal

fifth metatarsal

ANNITUATDINITULRAAN

11 acute fracture gilaaazfiannistan LasuaznARLLTIUMAWTINNNE ARG 81Ny
. 1 v o v . dl o 1 o 3| é’ dl 96’ o
ecchymosis $auiae 81aAf1 14 stepping IAnumilanszgniin ennisthaduninauieasiinin Ass

AunadfinisunaliuTaNTeedIuaU o 2eavindandeie i nstssilinaninzresaeniaenuas

'
a o

Wutlszauaziladielassauiidudedrdnylaaianncludilogseil crush injury
Tu stress fracture filhadnlvilszdRaasnisfinadasiinawrzatinivandnisulaauuasguuunis
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ansteiansnetansa | PAINAFTUTBNITHN LAIADRE ] Wnaulgaanadudlaniaunn

nzman HansuanuazAsIqanaiLlddaian

N19ATANNFIRANEN

Tnanisdnan nisduinsgaureavinlurin AP, lateral uaz oblique view tnelunsainiily fracture Mvsion
base 289 metatarsal ¥isaa34a91% Lisfranc injuries $ausamasIn1senan nidaniztuasininiive

1lezidiu stability 204 Lisfranc joint

Tunqu stress fracture analdifiuaruiaUnfuesninadnefedlu 2 dlanviusn udsaniuasBuiiuses
n3zANWn wazenany periosteal reaction ua cortical sclerosis sausiag (317 30A) neciiniluluszazEuusn

wazslaliuanutalni lunnana5ad nnsnmasas bone scan M lEnuANRALUNR LS

lungu fracture 229 zone 1 984 proximal fifth metatarsal siasinn1satiagauanann apophysis lugtlasian

4 1 . . L% = =) v
waz accessory bone l4un os perineum uaz os vesalianum lngnszgniinasiaavluiGauuazanauanidilily

4 metatarso-cuboid joint usilu apophysis uaz accessory bone aauazEaLNAzatWaNYD (3171 30B uay C)

" Growth plate

Apophysis

g‘ﬂﬁ 30 (A) stress fracture 2a9n7eAN metatarsals #447 1-5, (B) apophysis lwin uaz (C) avulsion fracture

1849 proximal fifth metatarsal (nMwann Reid JJ, Early JS. Fractures and dislocations of the midfoot and
forefoot. In: Buchloz RW, Heckman JD, Court-Brown CM, Tornetta P, editors. Rockwood and Green’s
fractures in adults. 7" ed. Philadelphia: LWW; 2010. p.2110-74. uwaz Sanders RW, Papp S. Fractures of
the midfoot and forefoot. In: Coughlin MJ, Mann RA, Saltzmann CL, editors. Surgery of the foot and
ankle. 8" ed. Philadelphia: Mosby; 2007. p.2199-235.)
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Fracture of the first metatarsal

a a

Whusnalunis¥nm 1oun feqls anatomical reduction uazlsifinnsgoy@aindndases Lisfranc uay

o

=

metatarsophalangeal joint fstiunsineinedseninacldiu nondisplaced fracture windulaanisldilan

short-leg walking cast uazasinuiniiesunedauiiuina 4-6 dladuazinnisanannfa@nanugngn lud



o

4 d o - vo o o L
nslAdeuUnIeINszgnvin lungu displaced fracture Tiinn1s3nuing closed 17 open reduction $9uAv

internal fixation 2 pin, screw 199 plate and screw (g‘ﬂﬁ 31)

A

7171 31 Comminuted fracture 2a3nszg)n first metatarsal l#3un1sinuing ORIF with plate and screw

al

Fracture of the central metatarsals

e Fracture 131004 base fasnsaaauliuiladn il Lisfranc injuries sandng winiungu
nondiisplaced ¥138 minimally displaced anunsasnelélnannsldElanviraseariniuudanazas
wninudauaundnszgnaziin uinind displacement atnditidArylivinnisnulaanisdnGes
nazgnliidnningds closed vi3a open reduction $auriy internal fixation

e Fracture 131904 shaft uaz neck lungu nondisplaced viza minimally displaced $nenlnanisld

. o o ¥ 1 d” 1 o 12 A . 1
short-leg walking cast (fluaan 4-6 dilanf datia@lunnacindn laun & translation 1nnndn 3-4 uw.

Tuwualauwuanile vived deviation 1nnne1 10wl sagittal plane (dorso-plantar) fiasinnns

AnEenszgnlidnnineas closed e open reduction $axAu internal fixation (U7 32) daulu

a

)

ngqu stress fracture awunsninldlaenisaniadnssaniunisldsasinnuudevizaldiElon short-leg

walking cast uazasinuiiniiesunadauarndtazuneian nswasinldinan 4-6 ddanyt

gﬂﬁ 32 Fracture shaft of the second, third, and fourth metatarsals l#5un135n11 a8 ORIF with pin

fixation (nMwann Reid JJ, Early JS. Fractures and dislocations of the midfoot and forefoot. In: Buchloz

RW, Heckman JD, Court-Brown CM, Tornetta P, editors. Rockwood and Green’s fractures in adults.
7" ed. Philadelphia: LWW; 2010. p.2110-74.)



e Fracture 289 head awnsninwlaanisldilanlilungs nondisplaced daulunguidl displacement

nnnsinlae closed reduction Taaing traction $auriu percutaneous pin fixation

Fracture of the fifth metatarsal

e Fracture of the proximal aspect of the fifth metatarsal

o

nssnenszgniinludauiauunausuikaesnsygnaingeutislsiilu 3 dou (317 33) Tun

o Zone 1 Tuberosity ﬂix@ﬂﬁﬂluﬂ@juﬁﬁmﬂu avulsion fracture fliAna1nussiazas peroneal
brevis 138 lateral band 984 plantar aponeurosis atuziineglunn inversion uazanaing
waniinls metatarso-cuboid joint &

o Zone 2 Metaphyseal-diaphyseal junction (Jones fracture) ﬂ?t@ﬂﬁﬂﬂ@juﬁlﬁmmm,m
adduction anuziinagluvin plantarflexion L1 sz fnananaudaiendudharinssunnii

o Zone 3 Proximal diaphysis l&un LRnauiaus intermetatarsal ligament Telassinumsied

o o

distal anntiulil 1.5 g, nszgniinlusuniinidungu stress fracture

3 Shaft

o

71l 33 n1331uun fracture of the proximal aspect of the fifth metatarsal ANNANUMLNTBINTZANTTN (NN

1N Sanders RW, Papp S. Fractures of the midfoot and forefoot. In: Coughlin MJ, Mann RA,

Saltzmann CL, editors. Surgery of the foot and ankle. 8" ed. Philadelphia: Mosby; 2007. p.2199-235.)

IAEANNANHUENNNNERANATEIMAALAaATINLALNLTIN proximal fifth metatarsal nnldA U

a

uflu avascular (watershed zone) (3171 34) inTiiAAnazunsndaw 1éun delayed uaz nonunion

o

15ig91u fracture zone 2 uaz zone 3 Feiiuasiansfin@ulalunis@anisnisinm Asil

Metaphyseal /Nulrienl artery

arteries -
’ i

N
(watershed) zone

y 2

Periosteal blood supply

g'ﬂﬁ 34 UAAINADALARATINLAEN proximal fifth metatarsal uazmwmbanifli avascular (watershed zone)
(n1wann Den Hartog BD. Fracture of the proximal fifth metatarsal. ] Am Acad Orthop Surg 2009; 17:

458-64.)



o Zone 1 uinniuilunszgn cancellous bone Ninasadaanaeuin nlifidlym delayed

= . ' . 1% ' 2 dy I =
78 nonunion lungx nondisplaced fracture aunsainuninenisldsaainnuudvise
walking cast nszgniinAnnieluaan 8 4Uanii daulungu displaced fracture wan
fragment faunaLanling excision aanusitn displaced fragment fuwnalunuazumnidnlu
¥ . o e a dy dl 1 IS4 A A 1
18 metatarso-cuboid joint TagfiuiuNNINNIN 30% TadHdaYiTaN step-off NINNI1 2 W,
fnTaennstinsia closed %38 open reduction $aufiU internal fixation #ag pin, screw
1138 tension-band wiring
Zone 2 luﬂzg'u nondisplaced fracture a1u13091n135n= A8 non weight-bearing short-
leg cast \lunan 8 &ua usisiaslidayaundiaeieninzunsndaniinutionves fracture lu
1310l 18un refracture, delayed union uaz nonunion N136{N5A ORIF Aqel

£y

intramedullary screw fixation J4a1iTlunan displaced fracture wazfilasmidlusinavin
Yy \ p A

[

A Ay o Y  ax
wisedn lfipanissananisinmfaedaning
Zone 3 ‘1uﬂz§uﬁl,ﬂu acute fracture a1u1305n11lag non weight-bearing short-leg cast
P A a = = i a . Iy
Tusszazinanldlunisiinrasnszgnatauui 3 weuuasileniaiinniaz nonunion g
funefidunguiinAvvizedfasnisinmwdeedtewing uaznguiiu chronic stress
fracture AasldFunsinelaenin intramedullary screw fixation uazmsaagaudng

malalignment #91 lower extremities duifluaiinsauaesnisiia stress fracture dang

vigali

Fracture of distal fifth metatarsal

Tunziuﬁl,ﬁm@’m direct trauma vi7e rotational (dancer’s fracture) #.ilu nondisplaced v5a mildly
displaced 1u lateral plane @1u1305nTnennsldiElan short-leg walking cast 18 wsvinnil
displacement luuun sagittal plane v7a shortening l#nn135n=1Tng ORIF with screws 438

plate and screws (317 35) daulu fracture 283 head Tiinnssnedumgaivlu central

metatarsals




91/7 35 Spiral fracture of distal fifth metatarsal 1#5unn33nunlae ORIF with screw fixation

Phalangeal fractures

nalNNNLNALAL
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\{lu fractures 294 forefoot Anulfteangn Tnaaniziiafes dSniiaanusnszunninems 1w segudnnld

¥ A 23 ¥ X
wWinvizamegnife 1ind

ANNITUACATINITUAAY

TauaiduRenni1san uan kazl ecchymosis 819NTUNAKRLIIRALTIN ATLTUAUAN192 100 AR ALAY
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L@uﬂﬁ':ﬁﬂ'}mﬂ']ﬁliﬂﬂLﬂWWzluﬂﬁ'm‘ﬂmﬂ@'}ﬂ crush INjury NIULIN

N19ATANN TR DA
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L8 o aa

nsthan nisdnnsgiuluria AP, oblique uaz lateral TnglWianaugnateresqIuas x-ray agniiaindaniumi

aa
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nsuendawinfldunadueentylilidewiu Mlddunssgnilavin lddaiauningsau
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Nondisplaced fractures

o

gunsannnsinenlaeds ensa Ineldidu buddy taping saniunisldseainiuudaiandnezedlatiawi

¥
ATULIU

Displaced fractures

luilitlinaanzlunsiindsaaunnidnlillu metatarsophalangeal vi3a interphalangeal joint A25%1NnNs
fnenlnednlidnnlaansmn closed 1138 open reduction aufiu internal fixation walsflé anatomical
. ] ;j d‘ o = Y v d‘ ° . o % 1 QD v % d‘ =3
reduction dauluilaau < fneinanisaelidningnismii traction wazdnliiglingresiiawiniiinainniauen
¥ o

v = a 4 P e A oV Ao @ o . A
sLﬂ@LV’]il\'ﬂJﬂ[ﬂ LLmuU']\'iV‘]?Q@qﬂﬂqwﬂqﬂﬁ\‘i@@q@ﬂ\‘liﬂmqmﬂuﬂﬂWWN M279299 malrotation m@unLmqiﬂﬂ

WhsuWeuwweudUnaLiLiinau - wasantiuld buddy taping siedn 3-4 dlanyi
Fracture Sesamoids

nalnn1sunALEL

\Ainléan direct trauma annusanseninluuun axial loading 1w ANaIN7ige wiseann indirect trauma a1Nn3

i hyperextension 284 first metatarsophalangeal joint ﬁﬁ;uLLNLL@:@WLﬁméfmﬁu first



metatarsophalangeal joint dislocation vi¥aiinannusenszunng < iuaaiunwingy stress fracture 1w
Tuindeszazlnavisetinsuiass Tnanszgn sesamoid ilv medial (tibial) wunisunaduldunnndniiiasanni

wualunnduazag luaumisld metatarsal head waf

BAINITULAZRINITUAA

filaefanisthauaznaliusi plantar aaewinAitznnsls first metatarsal head a1nisiaafluninaiuiai

passive dorsiflexion aastaltauazatuziAy

N197T9AN1959RANEN

o

Tnenstnanmisdunsguzeainsaniuvinfivay 16un medial oblique sesamoid view wa axial sesamoid
view (3171 36) aliFaauaNaINN19Y bipartite sesamoid @aiflu variation Anulé 5-30% luputlnfnlaidiannis
Tnaiaanuansngszudng fracture uaz bipartite sesamoid liun fracture sindaundunszgnindiAsaiuuay
|l . . o X AY e - ~ \ = o
waulFay douly bipartite sinHawaTunszani lwiiuuazusasiuiveuGaunu agnlsfinunisuiaiy

a1aiinlulu bipartite sesamoid wazninliian1sananaes fibrous tissue NEinszudng 2 fragment iguiu

gﬂﬁ 36 (A) medial oblique sesamoid view L.az (B) axial sesamoid view

19501

Nondisplaced fractures

TnanisldiElenliiinuaguistainuazsanisasiiuiinludau forefoot unan 4-6 danif udandsnanilanli

liseawiniundssialiansyer windilaglinauauasawinnisinelaedsnisisin 1dun excision 1ise

cancellous bone grafting

Displaced fractures

Tunsegniiniedaunuazuananiu (11nnda 5 wa.) T9risTidranainisuiaiduaes plantar plate sausogliimi

n123nelae open reduction $auriw internal fixation
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