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Chronic lateral ankle instability (CLAI) is a major complication of acute ankle sprain that can tion in any medium, provided the
cause discomfort in both daily and sports activities and may lead to degenerative changes in original work is properly cited.
the ankle joint as the long-term sequelae. The precise cause of CLAI remains debatable and is
most probably multifactorial. However, identifying chronic lateral ankle ligament injury is criti-
cal in determining the primary etiology and formulating an appropriate treatment plan. This ORCID iD
review discusses the features and effectiveness of various imaging techniques in diagnosing Jioung Jeon
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HHe JF(ankle sprain)= 7P &5 T AA &4 5 shboln, o] F 80%7F W (in-
version) Q= QIgH HHe 0|5 Azfo|ti(1-4). 4| == (plantar flexion) Eoll A W (in-
version)Z} W# (adduction)2] 2]2]o] 7}5| x| 2]= HhE Qltho] £/do] BrAIEIA] HTh5).
Q)= ¥h= ot ZAH] 1l (anterior talofibular ligament; ©|5} ATFL), 58] ?1th(calca-
neofibular ligament; ©]5} CFL) 2 SAH|QIthZ =0 T2 o] /42 WA ZdAH]
?_‘EH(ATFL)7} o, SHIQIH(CFL) 3k 7M1l &2 ' 4= Ath4, 6). T 2=
= Qlt] 42 34 B ko] A71A0] AntE yehdth 34 i) e BEA A
T2 70%-80%°1A4 S 7Fs3I, 2000-40%2] EAlof| A= Y9]S HHs 91 (chron-
ic lateral ankle instability; o]5}F CLAI) 59] $-75°] Ht Ao daiA TH7-9). A &4
QI M 95 EQHY2 g 55a 28 49F 59 7|54 FAS of7|E f ohyet 714
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AAE 2+ Jou = BEA X golle 37} gl
floF RHH(9-12). whetbA] T @& W 292 Hol= ZhafollA] Thk
(chronic lateral ankle ligament injury)< 4 il

g5k ol Qlo] vle F25H0H(13, 14). E2oll A= CLAIS] g ojet CLAT #Hte]
of ol == 2] AARES] 54 -840l thisto] 7]&staat stk
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CLAI= 7]A1# (mechanical) ¥ 7|54 (functional) 2QF4A 0 2 B8 &)=H)| Freemane &

A Gz} Aloll S48 11948702 (proprioception) 2] EHSH 5l of| o3 $x}So] FHH| &
S S48 o] 2 71552 E9PY(functional instability)o]2fal 222 71&31ATH1S). 7|
A SQH2 o] A4 Pyt L2ERI Ithe] 4ol HHEkA] PA| A|fE=o] YER = T
Z24Q1 Agtol| oJgh Zlolt}, et o] = ¥ A% et o]ty Bt vby 9% W 294
o] Rlo g &S| = gt 7141 B9 A2 A2 Qs B9l (static stabilizer) 2] Q1ch
9] o]gh Ei= Fo]| oJgh 2o & Fif AALelA] ZRlIg 4= it WA 7|54 EQHY A k4Rl
EoFY S Hidsh= 710 2 Syt 8oy 7S S5 o]} el H Q0lo 2 okely 23 1.5
847} n|3] 5 5o| lom Pt A FEISh o) o] WHEIR] kS 4= UTH(, 1517). o]X™
CLAI®] 3+ 91912 o3| =) Foln] thel k4| (multifactorial)o]eka Wobseix 1 ek,

Q1A+ oF A 81 0|3HH AA}(Clinical Manifestation and Physical Examination)
22 ke e Qe Brjeio] o), Heat 7lelo] gt v Kol

o
c}. olet a7l 229 914712 (giving way)oILt 22197, QAR ol L Am

rior drawer test; ©|st ADT)o|H, d/dollA= FH55 U502 Ugdst 371 95
9} ZAHanterolateral drawer test)S ADT2} 2-&30] 2211 QItH(18). 5129 ADT+= A&t 1

& 55 W7 o] B st ghxjof g S| Y 9] A ol ®lo](variation)”7}
=31 Q% QItfe] &4 Aol mhE e A= Wol th2ng ol &440] f-ret s wet
51710l A2 erh(19). ADTS] Xehg B Ao tisl B 50| AT oA 7kA] 1414

Ql =25 Hs| A -2 glrt o] Qo] A& FAF AAKtalar tilt test) S Al3YE 4~ 9oLt

s}2] AR AARol we}, Ske] Abhol wet At v gare) 7o) T

o) 4 9o} kAol
4jo] o], AEe A 5 ] QM4 stability)?) B 71 HSE W7 te] YHO

fu

L olj +4fo] Atk k= M¥ (screening) AR A Q] 2Ju|7F ZTk(20).
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AE2||A gRAM HAK(Stress Radiography)

B35} G (stress radiographs)2 47| 2 Aldehe 4= ot AoHE ZHARS 9J5ko] Telos
7]7|(Telos-Stress-Device; Telos, Griesheim, Germany)E ©]-8-3Ht. 150 newton (°]5} N)9| &
ot 2EHAZ 7hsto] 2% %9 (anterior drawer stress radiographs) 3 UjRF AE 2| A BFAL
A ZAAHvarus stress radiographs) /32 &gt d5 S 2 10% T4 ZHA7]1L 20
U2 det 2pA|of| A Zojo] o] FojZIthFig. 1). A 9] AEHA ZANanterior drawer stress
radiographs)= °F 105=71 4| 2313 AEiolA FHExE o= U Algeitt, 4= v
o] &y T3} 7= WA Atol9] 7P 77k o] A2l E S5lE W 5ol Hsto] A= A
4 917F 3 mm o]/de] Aol & Ho| A R 2 91e] A7} 10 mm o/}l ¢l EHEA
o] Qlrkal weHstTH(Fig. 2). UHF AEA ZAK(varus stress radiographs)ollA< 7422] THH
1} 7Z9] T Atol9] Zhw= g A5kt 153} vlalsto] A= A H(talar tilt angle)o] 3=

17, 21-24). MRICIA] €15 Q)] &4 AERA BAMA Al 7o) Al B4 A5
9|Z Qlf &4 Fret AF W 9] Alolofli= feldt Tado] gloyt A= HA = fol3t
TAAdo] e Ao Bk Tk, 25). Lee 5(25)2 ATFL &4 HE7t T2 talar tilt
angleo] 71A|H, ATFLo| 2H 1t (complete tear) H 742 3+ 10=9] talar tilt angleS 21t}
1 51ich ATFLO|U CFLO) S/} talar tilt angle-2 413t vio]| wh2 ™ MRIOIA] ATFLY} CFL
o] QFALt Holz] ekomH =748 74-9-of H]3] varus stress radiographs A T 2 talar tilt angle

HIATHO, 26). oA Y AEHA HALZ 7|AIAQ] 2P/ S A o= Sl = QAR A

Fig. 1. Stress radiographs using Telos device.

A. For the anterior-draw stress radiography using the Telos device, the patient is made to lie on their side
with the foot in the device, and the pressure plate is positioned anteriorly and approximately 2 cm above
the ankle, applying posterior stress (arrows) on the heel.

B. For the varus stress radiography using the Telos device, the patient is made flexion and 0° inversion/ever-
sion to lie in the supine position with the foot fixed in the device, and the pressure plate is positioned ap-
proximately 2 cm above the ankle joint, applying varus stress (arrows) that adducts the heel.

Adapted from Shon et al. J Korean Foot Ankle Soc 2010;14:41-46 (44).
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Fig. 2. For the anterior drawer examination, a 3-mm difference of anterior translation of the talus relative to
the tibia on an anterior drawer or a 10-mm absolute value (arrows) is considered clinically significant.

Fig. 3. The clinically significant difference on the varus stress radiographs is defined as greater than 3° varia-
tion in the talar tilt angle from the affected to the non-affected side or an absolute of 9° or greater talar tilt.

Q1 Qlf ojgto] Estn2 AEA YAMD HAMS F3l A2 <l ojeto] 4 CLAIE 21|
Sh= 22 ohTh(24, 27). 3 MRI AP 24 QIHE Hol= 29 2B A A AR
712 73AMZE 2 ) 910 o]z} nf e chefsthal B e v QoM (25, 26), Ol AERIA B
AH AR e Q1 2] REe 2 CLATE 4 ofs17] of2} g2 AlARIT A fjolle s=-skal 15}
/e HIEH oA M2 Hl8o = CLAI ATl =8-S & 4 = 3ol 9o CLAT 7} A
LA o= AJYE|L 9l

A3 HAM

28} ZARs A7 HIQIEI(ATEL), FH] Q10 (CFL)7H RolAl Ay esiA) 7t S92 5
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of th¥Rt vl & FEIS WA ZhdshA| gele 4 Qlth(Fig. 4) (28). 11T AR T CLAT &

c} H
ﬂz%@@w%mﬂiﬂ;ﬂﬁéﬁﬁwwAwuwﬂmagﬂ%ﬂﬂ@%;&wzw

(resting position)d w2} F5 X}Hl(stress posmon)o‘ o] ATFLS Bl wsh=t], o8& 7Ish=
weol] whet =4~ ¥R (manual technique)¥t %] (Telos Stress Device, type GA-II/E; Telos)E-
o]-g3}o] B5lS 7lsk= W (instrumented technique)©] Atk =4 HHHL 7l5)2]= 2]2of
oigt EE27t @5the B2 Loy At Hlw A 2idkebs &% A AHbedside testing)7} 7+
Sotths HollA A2 E|ar ok, WA a7t HARRRS] F50] 31 the) & AX] L gk AdEof|A]
HhE S 10004 20=7FF £4 2(10°-20° plantar flexion and 0° inversion/eversion)
A2 2ol 250t &EAFS ATFLO] YIRIA1Z] & ATFL-resting 9742 A=t 1ohs HALE
27} 40 2 3k} Hheof Ulg] 43 (medial rotational force)S 715HHA o2 AW 49 (ante-
rior drawer) AlZ] AJejol| A BZAE ATFLOY| 2] Al ATFL-stress GAMS A2 & A2 th2
T 2pMlof| A 9] gAkS vlwsHA Hth(Fig. 5) (31). Cho 5(31)2 AE|A Z-2uk(stress ultra-
sound)”} MRI 72 @It} /-2 A=hs] e 4= Lo, AER|A Z3ulojjA] hakel= ATFL

o] Zdo] WISHE CLALS] ZIgke] ol 8 4= 9irkw sjgich. Joit 2 auht WLt A2L bl

Fig. 4. Normal and injured ATFL on ultrasonography.

A. Ultrasonography shows the ATFL (arrows) in a normal patient.

B. Ultrasonography shows a thickened and lax ATFL (arrows) in a patient with chronic lateral ankle instability.
ATFL = anterior talofibular ligament, F = fibula, T = talus

Fig. 5. Technique of stress ultrasound.

A. Resting position: the patient is in the seated position with the leg hanging on the examiner’s knee, the
ankle joint in a slightly flexed position (10°-20° plantar flexion and 0° inversion/eversion), and the transduc-
er placed along the anterior talofibular ligament.

B. Stress position: an anterior drawer stress is applied to the ankle, while a medial rotational force is applied
by the examiner’s hand.
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= ool A7} QT Al 9|27} ok AlgAle] AR Lol me tke] HEEo] 2o

(osteochondral lesions of talus), 22 (synovitis), -2/ A (loose body), =—=(osteophyte),
oltf Agt &4k (syndesmotic injuries), % S$w(impingement syndrome) % A& &4 5
CLAIS] ¥4 U S &lske o v EJHJ o|CH32-34). CLAT Aol A It zj 7o) Qg2
O 7 o]Ro|Folle EFSIAL 34 do 4 Sl T U WS Hol= &xfe] vlgo] =t
31 A k32, 35, 36). Tao 5(37)2 ATFL T 4 $hatol] H]sl ATFLY} CFL| HE 44
< Hol= CLAI $2H500A A= Bwio] o Ethar Bargh vl Qlot. o]2{gh Qll &4} Sk
T Y HHE Ao s Xdsly| el gAd 2 th42f(87%) HE7F=0] CLAT 22t

l->

T

Teu A S EE] Yl 439 B, ldiZE soluy, e Y, FE 7 A7

5 Qo 4] ol Rt o= UERE 4= )10l MRI 4 w5 Al A7l
o] o] "Wasirho, 39). o] BAES Eth2 CLAI #xoll A LrERE 4 9l ATFL 9 CFLO
FEfet EAS T2 4= 94 (T2-weighted image) == proton density (°]5} PD) 4= 4+
(PD-weighted image)< 7|22 1) Athe] F7|(thickness)—normal, absent, thin, thick-
ened, 2) &A<4/d (discontinuity), 3) =24 Q! 82 (wavy or irregular contour), 4) 7Fe 4l
2 %% (signal intensity)2] 47FA] SHollA AHslE 4= QATH9, 26). A, QIthe] FAIE A E
™ ‘normal = 1-3 mm, ‘thickened > 3 mm, ‘thin’ < 1 mm, SIth7} ERIE#] k= -2 ab-
sent 2 25 7Fs310H26). CLAI #H4F9] ankle MRIOA #H2he]= chofsh ATFLO] HElE &4
T2 9 PDF= F/d 2485 S22 oflol] A|A[sItHFig. 6).

T JAhAAES Al B F 127%92] CLAI $HAFE tiAo 2 o Ao w2 MRIol|A]
7V ol ¥ E] = 9t £4te] siel-e- ATFLY} CFL 2.5 “thin with a wavy contour”2kal 2.1
SIATHO). 47HA] ZHElaLe] FollA FARE atste] QIt] {3 7513l well ATFL2 “thin”
FEef7t “thickened” ot 28) o]} =k CFLS “thin”¥} “thickened”7} H] 45 Rl 2 ¥H
ot} 278 s AxkebE 2] CLALARolA MRI AV &5 2 /lnfje] E¢1<4/d (discon-
tinuity)o] ¥l 4= HlwA EETL duA /o, of= It &4 Fofl tiF-2 X7 1
d= 71XHA o lne] dho] Mz AFE7] wZQl ZIo = Helt),

E ru

2= EH=(Arthrography)
5%"“ s Ay Lﬂoﬂ ZPAE FAleh= IEAR 01—7
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Fig. 6. Morphologic diversity of the ATFL in patients with chronic lateral ankle instability on axial T2-weighted or proton-density weighted im-
ages.

A-H. Normal ATFL (A), thin ATFL (B), discontinuity of thin ATFL (arrow) (C), thin and wavy ATFL (arrow) (D), absent ATFL (E), thickened ATFL (F),
thickened ATFL with an increased signal intensity (G), and thickened and wavy ATFL with an increased signal intensity (H).

ATFL = anterior talofibular ligament

4 AAHS 2| FITh HaEtT (Diagnostic Accuracy of Imaging Techniques)

2 WA = e 20N QS EE A &4o] FRlE CLAI #HAES tlide= 7 <]
= g QY] /9] Xdof] o] &&= of2] F4 AARES] Aol tigh miet A7t e vt
ATH14). F 6952 A7t 23 15702] A8 AFLES vef £ASH Aafol] wp2H 9
ATFL &4 2ete] 538 vIZh=(pooled sensitivity)= MRIZ} 0.83 (0.78, 0.87), =17} 0.99
(0.96, 1.00), AE| 2 ¥ARA ZAE7}F0.81 (0.68, 0.90)°1 1L, T ATFL £/ Zehe] 53 Eo|x
(pooled specificity)= MRI7}0.79 (0.69, 0.87), Z-23}7} 0.91 (0.82, 0.97), AE|A AR ZJA}
0.92 (0.79, 0.98)AT}. ATFL &4 XIthol] oigh =gt HedshAl= 3489] oAt Aol
] o] Xtk et & =o17] ol ohal weksto] T ATkE AAISHA] gt
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T CFL £429] ¢ 53 W= (pooled sensitivity)= MRI 0.56 (0.46, 0.66), 221} 0.94
(0.85, 0.98), IAxF<= 0.90 (0.73, 0.98)°]%oH, F3 Eo|=(pooled specificity)= MRI 0.88
(0.82, 0.93), 231} 0.91 (0.80, 0.97), TEEYP< 0.90 (0.77, 0.97)2 HEIE T}, CFLO] thgh A~
EeflA AR At thehiAl = 2712] A7} vilel Aol ZRkE] =t I gho] 50% ol/do=
- 7k o] go] ot A 41Z|5}7] ofRth42, 43). o] ol A= ATFL £/4-& Xk o
Ao AEZA HAMT AARY] HE T} 7]E Aol S AR A HRE Q=T o=
T Q5 I e R fa7kA] AlFY L ATEL &430] 21 22k tiide =z 5 At

s}

£ BESS o A2 Aijo|7] yiEQl 2oz Holth whl Mo} o] AEFA HAA
AHS EIRE oM FF HETROR 9= Qltfo] el thsh wrdsiof strhd 11 et o

sobd 2102 AT MRI= T 9= oIt &5 H=t 8lo] ATFL| theh 11z ee} 5o
0.5 == i @A Yepitt. ol Aat=
CLAI g2lollA| 53] CFL] & weotaiat & wf MRI HAR] SHAIE QIAIskL 251} 52

£ AAFATHE A AEste] 2T F a7t 52 AR

2 =2A 27 Ade2 /49 The European Society of Sports Traumatology, Knee
Surgery, Arthroscopy/Ankle and Foot Associates (ESSKA/AFAS) Ankle Instability Group©] 2
HOF CLAI f12} 1152 Zho| =2tqlof mp2H thaof [HE 7k o] AER|A A AR MRIO|
H|3l| g-8-o] AgH&oletal B CLAICIA MRIZ} preoperative planning®l] 7 -85 94
AL AlRFsEAL ATH38). ZL2{ut MRIC] ATt A=t er} ehgh 212 oh B2 MRIA QITh7}
g/dolut 7ol Sl ke ol RS gl F7H4Q1 W HARE HaLskATk(38).

=
oM 7Hg Q= Qleh &do] thefRt %*AJEE 2 9}%% A5t QI ”EH% l o
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