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Review article

Deltoid ligament injuries: Anatomy,
biomechanics, and clinical implications

Kanyakorn Riewruja, Jirun Apinun*

Department of Orthopadics,Faculty of Medicine, Chulalongkorn University, King Chulalongkorn
Memorial Hospital, Thai Red Cross Society, Bangkok, Thailand

Abstract

Ankle joint stability is crucial for weight-bearing and movement in human locomotion, provided by the articulating
bony structures and ligamentous support. The deltoid ligament is a fan-shaped, complex medial structure of the ankle joint,
consisting of two layers—superficial and deep. It extends from the medial malleolus and inserts into the medial aspect of the
talus, navicular, and calcaneus. The primary function of the deltoid ligament is to restrain abduction and external rotation
forces, with specific parts of the ligament being affected depending on the mechanism of injury. Common injury mechanisms
include excessive dorsiflexion, abduction, or external rotation, which can result in ligament rupture or avulsion fractures.
While lateral ankle ligaments are more frequently injured, studied, and treated, medial ankle injuries account for approximately
5.0% - 15.0% of cases and are often associated with more severe conditions, such as ankle fractures or syndesmotic injuries.
If left untreated or mismanaged, complications such as chronic ankle instability and post-traumatic osteoarthritis may
develop. Given the lack of consensus regarding diagnosis and management, this review comprehensively examines the
anatomy, biomechanics, mechanisms, and pathology of the deltoid ligament injury, drawing upon existing literature to
enhance evidence-based treatment decisions and optimize long-term patient outcomes.
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Superficial deltoid ligaments ‘1;1;\1 4 bands
sznavmas:

1. Tibionavicular ligament (TNL)

wiefl 3unluarudnearieu 9 91 anterior
superficial tibiotalar fascicle Lflul,éful,ﬁuﬁ@ﬂ;u?mm
AUNENGA 1N1ZANAUUEN anterior colliculus 284
medial malleolus waznszangeanlliinfu dorsomedial
part 184n3qN navicular uidulnilazilpanui
dlanszandeinag (plantar flexion) Uszuias 20°
AsflAnnudn Ay lunnsdudanisidenlin plantar flexion
§ouNU lateral ligament (anterior talofibular ligament:
ATFL)

2. Tibiospring ligament (TSL)

YRR tibioligamentous fascicle uduidu
figaann anterior colliculus 184 medial malleolus laefs
A71UUA9URY spring ligament LAzT08LEBNANNTUAY
uvin plantar flexion
3. Tibiocalcaneal ligament (TCL)

LN1ZAINLTLAUI LN posterior aspect 183
anterior colliculus Uag anterior aspect U84 intercollicular
groove i€l sustentaculum tali UuN9EAN calcaneus
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A | TIBIOCALCANEAL LIGAMENT (TCL)

+ Origin: Anterior colliculus of medial malleolus
+ Insertion: Sustentaculum tali

+ Function:

- Primary restraint against abduction

- Secondary restraint against dorsiflexion (with deep deltoig)

SUPERFICIAL POSTERIOR
TIBIOTALAR LIGAMENT (STTL) i
(Nonconstant band)
+ Origin: Intercollicular groove
* Insertion: Talar tubercle & Sustentaculum tali

(11)

DEEP POSTERIOR
B TIBIOTALAR LIGAMENT (PTTL) \

« Origin: Intercollicular groove of medial malleolus
+ Insertion: Superoposterior aspect of medial body of tals

+ Function:

- Primary restraint and tense in dorsiflexion

- Secondary restraint to anterior translation and rotation
(with ATFL)

(1.2)
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TIBIOSPRING LIGAMENT (TSL)

(Tibioligamentous fascicle)
= Origin: Anterior colliculus of medial malleolus
* Insertion: Spring ligament

* Function:
/ - Tense in plantarflexion

TIBIONAVICULAR LIGAMENT (TNL)
(Anterior superficial tibiotalar fascicle)

= Origin: Anterior colliculus of medial malleolus
= Insertion: Dorsomedial part of Navicular

= Function:

- Tense in plantarflexion (>20°)

DEEP ANTERIOR
TIBIOTALAR LIGAMENT (ATTL)

* Origin: Anterior colliculus of medial malleolus
+ Insertion: Medial body of talus (deep to TSL)
* Function:
- Secondary restraint against plantarflexion (with superficial layer)
- Secondary restraint against anterior translation (with ATFL)
- Secondary restraint to abduction (after TCL tear)
- Secondary restraint to rotation (after PTTL tear)

Figure 1. NMeRNAANERTLAZNNY N NTeduEuAuludewin deltoid ligament (A) Fum; (B) Swan.
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42 Deep anterior tibiotalar ligament (ATTL)
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(2.1) Abduction/ Valgus injury
« TCL — ATTL > Lateral ligament&syndesmosis

(2.2) Forced dorsiflexion
¢ PTTL — TCL - Lateral ligament
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Figure 2. NMTUNARLILATNALNNNTLNARLYY deltoid ligaments.
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Lﬁﬁmﬁﬁuﬁﬁumuﬁmmmgu internal rotation 284NTEAN
tibia tAAuANINENAUS (uncoupling) Aufdunszgn
talus AazylfiAnnsuAlaLAe deltoid ligament 16
GTj'qsIﬂLﬁm"qm”uma‘ﬁmmmz@ﬂ fibula ¥3BN13UNALEL
2249 lateral ligament WaY syndesmosis TQNﬁQﬂ?z@ﬂﬁﬂ
WUL Maisonneuve fracture Tag@1ALNITUNALAL
Fuansnefy 3 ufusumansanaiiuasd el
RANIUAZAITHTULINLBILIINTTI FaRTnnsAne
N19LRNLUIELNNATN Lauge-Hansen Classification ©
9 Lﬁ'@l,ﬁwmmﬂuvh pronation lsidnusenszinaziiintu
Lﬂuﬂﬁﬁ‘ﬁguﬂﬂﬂ (PER-pronation external rotation) VEG
nnsmaan (PAB- pronation abduction) deltoid ligament
ALAANNILN AL LA LAT 29U NT89UINTEIN (stage I)

J Med Biosci

atiglafinu n13nyu external rotation wddnwinaze uvin
supination (SER-supination external rotation) N41130
\HiAN13aNeNALe4 deltoid ligament ¥3an139na84 medial
malleolus 18 #1nRusanseinunnne (stage 1v) ©
N132N11AT8Y deltoid ligament finuganfunsnaes
nazan fibula dnuilunsananaresed Ui uLazSuA
(5a81az 58.0 - 79.0) wATnuNTIRNINARLLLINELY
(partial injury) (58182 88.0) wananh snanananadilng
(proximal) 11nndn Taglawizd11sl superficial deltoid
ligament (5aa1az 80.0 - 90.0) atn<lafia1n n13an1TA
Telna (distal) SnAAT use deep deltoid ligament
80.0)
AsiuAsTesdatANndn

PTTL @991949NAFD

(10, 11)

(5%@: IOV RE

WEIEANINTBINITUIALA Y (Pathoanatomy and
pathobiomechanics)
WEBANNTIAATLAINANILNALE T8 deltoid
ligament ﬁﬁ’]ﬁmﬁqmﬂﬂﬁ\mﬁﬂﬁ@ N1947A uncoupling
FENINNTEAN tibia WAT NITAN talus aAAANNNIANAY
g9 Ui duila (Contact area) ﬁﬁlﬁLLNﬁQﬁﬁQﬂﬁyuﬁ
(stress per un|t) meu Immmmummm (peak stress)
mmmmmmnmmu ﬁn\mmmm anfiaslnansesia
mimm@mmzmqmm@mmm‘:@ﬂ@ﬂu (articular
cartilage) ARua NIRnEINLTn ludauaes tibiotalar
articulation Lﬁ'@ﬁmmﬂi’wa‘mdw medial malleolus 11U
medial aspect of talus L‘Wluf‘ﬁlu V?‘ﬂﬂ‘iz@jﬂ talus
iAAnueanlneduuen (lateral talar shift) 1 RaALNAT
a5 contact area anAIIALAY 42.0 LAYAAAINANTY
\udesaz 56.0, 65.0 LAz 68.0 LialAn lateral talar shift
2, 4, UAY 6 NAALNAT ANNAIAL yaNANTN3IAA lateral
talar shift ﬂ“\aﬁﬂﬁ’lﬁmmim‘:mmfwﬁﬂﬁmﬂﬂmﬂﬂﬂ
‘Vlﬂxi medial aspect 183 talus * u@ﬂmﬂu dafin1sAnen
‘lumf;z‘wm:@ﬂﬂmm%mﬂmrﬁu (diastasis) Wuqn
contact area 194 tibiotalar articulation anasfasaz 34.0
ilaiAnue external rotation 20° ¥ AnsAREARaNEN
ufdrasinnsying uas i alufi Annaiaea i waifilu
s nwai v lukesdfiAnnslaeldnsdanszgn
W e anenIsmy memﬂ%uﬁﬂmmﬁﬂ@ﬁuﬁ

o

Auda anaddaandalun1sunun3 A sinIsuNALR Y

D

Nuiaza N 9AANN



Vol. 8 No. 1
January - June 2026
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N13ANEHANTENUTRIANIT UAST T B LT
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anadietas 43.0 WINAUEI4A (peak pressure)
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deltoid ligament mwmﬂmwummﬂm u@ﬂmﬂu
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ligament WTaLAgLszMdNInN1sLNALALAR superficial
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superficial deltoid ligament Weae1aRe feanadana
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ligement %38 complete injury Wail nnslesifiy

AN3UIALRLIRAT ALY AnludasA1eaDagaullsznay
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289719N32AN tibia WAL N3TAN fibula WazIAWEUYNAY
lwFanriu ez lateral malleolus Ll primary restraint
284N9LNA lateral talar displacement Ineafl deltoid
ligament VT’mﬁf’]‘ﬁlLﬂu secondary restraint VT“qmi
aeullduntiauazdudne 9 dannsAneuaaes
NTUNALALEEY deltoid ligament Tuiasnaaasgauligy
fnaziinszgn fibula eanviserinluniziiinisinges
N3N fibula $38s9e

Syndesmosis ludndouniled danasenany
1h4patd ankle mortise Tm%’mﬁﬁmﬂuvﬁ dorsiflexion
Azl syndesmosis n¥stutlszanns 1.5 AadLwnAs
§QLﬁm§uéquﬁu@ﬁﬂﬂiz@ﬂ tibia ﬁugmﬁ’ﬂmm:m:@ﬂ
fibula *‘7';Lﬂﬁlﬂuﬁiﬂmqﬁ’ﬁmﬁqimm@mumﬂﬁmuﬂﬂ
N1INARBIAAAQUIRY syndesmosis W e9aE19LAED
wum@mﬁ'@mmmz@ﬂ tibia way nezAN fibula i
Taglaivin 11in MCS ndn93 1 uisin 1A aused asie
deltoid ligament N3y Faiu MCS AaTnndnad v
laifiu 2 Rafwms lunenauiu n1sia deltoid ligament
§aurL syndesmosis yinlHAAN9ndetues MCS Fatau
falundndu winfinisinaesnszgn fibula Aazvinlia
nsndseenaes MCS inndudas

BINITUASBDINITUAAN (Ssymptoms and signs)

d1lasfi dnisunafuaes deltoid ligament
219LAANAIN17MUITE AL UNAY (acute) FURNALNA
AMILNAIEY F9azilaanitan tau Wnd neEuLFn
pgufuly filonenanaufdnanine (tearing
sensation) Jua9uazn1rLIAERLLA LAZUINNITUNALAL
FAatuan luszesuiiouda Q’ﬂqamqﬁmmié@ﬁ (chronic)
i o wan $Anliifuns videduudaianmsteiimgs
(giving way) auzih @ el nstnaiuresduiy
deltoid ligament ¥NAzLAAFINALNITLIALALITBINTZAN
dawin Ay asuuen aseraiieanistan wan nalRu
faule

21N17uAATUNNTATIATIINLLANIZU D
deltoid ligament UsenauAaenIsNALALILTIRAIBLAGN
11 (medial gutter) N13AZL18ANTLANIN (pronation WA
hindfoot valgus) Fagnunsoutleldlneeanusanieaeann
posterior tibial tendon (PTT) (381n91 active recruitment of
PTT LAZNITATIAAINNNAINYBILBLWIN (anterior drawer
test) Tl plantar flexion W&z abduction lanilag @
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Faaznudn Winaznyuaanidainisaedainunaumin
d A e s = o . oo
Wamauiur1ednAn deltoid ligament naulaa
‘ﬁl o v v £ ‘ﬂ’j 1 =3
geazyinliwinazuyuida iy n1smeatiidunisdsuania
rotational instability®’ wanannii nnsdawinaan (eversion
stress test) 1NA1N17DNN IANINNINBNT 19N 1T
Fa1n17taminTu iunnstsuendnanalnenianin waz
miﬁgmﬁ’]‘ﬂﬂﬂ (external rotation test 99 Kleiger's test)
Fadunisasananianinees %19 deltoid ligament 138

syndesmosis **

N15A59aNNN59A (Imaging)
MWags9a

Astnen iR iluduneud esdufiaunsaly
oy ad1Any Tneannzetined o efldeasded any
nagnszgniin adslsfiany nisulananiwtnafadues
Fairaniudesendunnnudnlaf eafuniednianreq
NITAN WATAIAITBINITAILNIN FINDIATA1ENINGIE
w7 1w nwdnefdusanalufianissing 4 (stress
views) u‘?‘ﬂmwdwiumm:miﬁuﬁﬂ (weight-bearing
view) taewialil nsdnannisddendnilsznandae
nwuAn 3 yu liun
1. Anteroposterior (AP) view — funiwgnelunn
Baiaau Tnedefe@anngunilddemsananedaiii
luguﬁlﬁﬂ%mﬂuvh external rotation @ntiae 114 lateral
gutter gnUALNAINNNIFaUTLIBINTEAN fibula dautlane
2. Mortise view — LﬂuﬂﬂwﬁﬁﬁﬂmmzﬁHuLﬁﬁ internal
rotation Uszanns 15 - 20° vinliinszan talus aglusnumia
ﬁLﬁuLﬂuHu true AP LAY mﬁju%mm%’ﬁm%’lu
srAULAETUALILEWTLAN
3. Lateral view — tunanwdaa 1ui19a9daLin
Imﬂ‘ﬁ'mﬁju%mm%’ﬁq%uﬂgiuumLﬁmﬁ“u

u@ﬂmﬂmwn’w?ﬁﬁuﬁmﬁmdmLin’q ¢lafl
ﬂ’WWL‘WﬁJLIﬂN 1714 stress views LAY Welght bearing views
4 il sz loaulunisdsziiunanus ursaasd an o
Tnalvidayaainuuansznn (alignment) wazsveznig
sendnadana (joint space) 2aNDINTIATZEIZANG 7 i
tibiofibular clear space, tibiofibular overlap, Waz medial
clear space (MCS) & 97089UanAanNI TN AR L0
dusuidanszgnlufiAniesiag o wanwileannnis
Usziliunznszgniin @
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TunisunaldLEeY deltoid ligament NN9insvely
MCs ilunnsdailldFunisdneiennniiga Taa MCS
wnneivsrazszudereus1uluaeInzgn talus Ay
IAUALUBNTAY medial malleolus (posterior colliculus)
fiszeir 1 UALAIANINsEALTe tite 5 HaAATAININ
WBUUUAAUBY talar dome Ineazasde deltoid ligament
injury 1ila MCS nd1eannndn 4 fiadwns sise flAndns
nd13vey SCS aeeties 1 Naawmns @ eenglsfinnu
wiigrAnAananaazlasun1sa1adelusi s niansunnel
wAntsudanadninisanannues deltoid ligament
LATNNTUAALE UFAINA 128 SHaA 8211 WAL
Fakwitelal sndudesfiarsniadesu o saudan
adefianadanasanisutlana MCS ldun asAaas
dainluansa1anInied (ankle position) 9narinly
A ldAaNALAR AU VisaN1TUNALE UTesd Bl ludaw
‘L]TZﬂ‘ﬂ‘].l%luj VI NN9UNURINTEAN fibula NITLIALEALIIBY
lateral ligament LAz syndesmosis u@ﬂmm‘j szinnuas
Ananesed Tnelanny stress views Lay weight-bearing
views 6‘?5\153mmzﬁ’ﬁﬁ”mﬂumiﬂa‘zLﬁummﬁummm%’@w’h
anaugasliifiuanszay MCS Auananefullminused
neenAaLd ULy

Manual stress view \unafian13anan1ngsd
flanfanisuyuvideil adeinlufiAniedl i nusedusie
duduildanszgnlfviteluiiAniedl deuuuunalnaes
ATUAALEL iedassniiunnzausiuATesda i
fegnansoutieendly 2 sunuman laun
1. External rotation test tfun1sanenIw ankle
mortise view Iagn13amanszgn tibia e lusiumila
internal rotation 15° me@@mmwgmﬁﬂﬂmq external
rotation @aiflunnsmsaandnifietlsziiiu ankle mortise
stability HATINLAINN3ATIA T28s MCS azndnsdu
WansaiRRn1sLIALSUse deltoid ligament uaZ/se
syndesmosis LAZVNNEINTNAE LR AR Ida LI AL
sr8r MCS AgifinduannndnnistnaliLitesaenaiaen
drunsdiniinaunaiuse deep deltoid ligament 3xeie
MCS agndNN9INITLIALA LA U84 superficial deltoid
ligament yatifiaannilrnuvannvane e cut-off
(4 - 6 adaLum9) LazueR 14N s AT aLAnsNa T
MIFnNNsAnEN meta-analysis WUd1AANLLLEN pooled
sensitivity Winiufasay 63.0 (Faaay 53.0 - 72.0) LA
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pooled specificity Wniufagas 64.0 (Fagaz 52.0 - 76.0)
windu @ 3 ailamuunan cut-off 999 MCS 1ANn9A
5 daalums Azl sensitivity Way specificity Qdﬁ'&;m
fi¥0enz 65.8 UaY 76.5 MUANTU 2 n1sAnmsuansziL
284 ankle position FAN1TAIIA WLLN dorsiflexion TR
MCS ﬂ"gi’m‘ﬁl'&qm M linn3mIaa external rotation test
Tmﬂmuauﬁmﬁﬂﬁmmn%u 15 - 20 247 uazldAn
cut-off M1AL 5 HAAINAT @:Wﬂfmmmuﬁﬁgﬁqm
(sensitivity, specificity, positive predictive value wag
negative predictive value galis¥atiaz 100.0) *

2. Valgus stress test L{lun1smgqalaan1saaniisg
abduction fladRinuazinIWIAN talar tilt Iagnnen
talar tilt 81nn91 10° Waudud1ensedin ¥Fan1nndn
3 fadwns W euRaufaudy lateral joint opening
deltoid
Frainnansaal A n s ugn 7Tligain Adkides 15y

anauIuanig ligament insufficiency
ANTeN

Gravity stress view (dWnARANIIHNEANENE
a‘“ﬁﬁmﬁmmiﬁumqLﬂuﬁf;m:ﬁﬁﬁi@ﬁmﬁﬂmﬂlﬁﬁgﬂm
woupzuAslineduitnagy dudewinaateuides
BANNT ATWNUAG N IUATBE NINAULIULAZ RGN UEN
BENINANUAN usslifuriasagyiwhfliduuss lateral force
fedaiin denald MCS ndn9u uazifin valgus tilt
293N3LAN talus UINAN9BNAIAUBY deltoid ligament
Fetumuuazduan dadnfnluntsasall Aeldaiunsn
AILANYINTBITBIN (ankle position) 6 #avndaii
agluvin plantarflexion xniiulil deep deltoid ligament
azlignialiiasind denalinanisnmaenaliazion
fannnusiuprasdaingds atnslsfianu nsldusliudag
L‘flw,m’ﬁ'm‘ﬁLL@:'lﬁ’m@ma‘q@mﬁﬁmenfhﬂw'}i’t,t,a‘qc;mm@
%ﬂﬁqﬁqm@ﬁﬂﬁrﬁﬂmmmﬁﬂmdﬁma‘mq@ﬁw manual
stress view N13AN®N meta-analysis WLANANN LN UEN
lunn9m99a pooled sensitivity @g"?‘i%"ﬂmx 84.0 (fatiaz 78.0
- faeiaz 88.0) LA pooled speoificityﬁ%’@m: 90.0 (Fasiny
84.0-94.0) %ngmdﬁmsmqmmu external rotation stress
test @ Anadgaes MCS lunzinfie 4.42 Jaawms
& aunndnA A lunantng AP v mortise view
uazitelsildmnnuusiugia sensitivity WAL specificity Qﬁqm
219ldAqasA MCS nd1andn 7 HaAwms waz/iise MCS
N9719N91 SCS 3 NadaLumg @
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Weight-bearing view duninwdnase@vin
PU-URS (AP view) Tmﬂlﬁ’rzg’ﬂfmmfwﬁﬂw’f"uwhﬁw;"\a
aaed19 Taganairlus undenyuiddsenn 10°
ﬁﬁlqmumnmw@“\mmﬁmqﬂ”‘ﬁma gilaasindainisian
navasnmin L@ n1sineniw weight-bearing view
dniluafvin i lugaedud 3 - 10 MenfIn1sinng iR
nsuanandeindlianusdunsfieame szezaes MCS
ladpqsiiu 4 Taawms TnadnisAneanwudn win MCS Tu
gravity stress view ldiiu 4 Aadiuns Taawudn
Faufneailaanusiunaly weight-bearing view L1uiu
% 91193 1 da1aTl mnusTuauazatun s e 14 tne
Tidessingn 2 nsdlfi MCS ann gravity stress view
ﬂglﬂ%"ﬁwf;é’]ﬁl\i (borderline stability) 4 - 7 NaaLNAs
WA N1TATIAL 3R UE e weight-bearing view
WANLAT MCS 1aanan 4 Jaalims Laadadavingsmg
fianusiung wazanunsavnnisineuuylaidessingald
fsaduiy Feiu n1saseaiazdigannistiife
Flaisifly © wanannil fnnsnEwLdn 95 weight-
bearing view 78l MCS finanndn SCS 2 TadLums
a1 191U cut-off A udusrdruunisRiaisaun
pnsiunsresdauinlg @

ngasad 1 flenathaudaslunislszidiu
deltoid ligament iU Tap test %Qﬁﬂﬁ?ﬂ?zﬁgﬂmﬂ%@’]ﬂ
NMTATIA syndesmosis  ludasdnAanasanlaninnstin
nezAN fibular reduction and fixation WAIWLIN MCS
gand1eeg n19vin Tap test azatnnsolsziiulidnd
syndesmosis injury $a8698 1138 AAAINNITLNALALIIA
deltoid ligament @Wﬂﬂ’]ﬂ‘ng&i’mﬂix@jﬂ fibula
WATAUNIZAN tibia 1Un1941u medial Tnedanveq
n1sATIAil Lﬂuma‘m‘mﬁﬁlﬁmmmiuﬁm;ﬁqm pooled
sensitivity Winiusaaay 100 LAY pooled specificity
WinAuSaeas 89.0 @ adndlsfinny 3301414 ey ly
Hoarn ALyt

Table 1 mgﬂnwmmﬁmmwa‘“ﬁLﬁymfffu il
pragenmnadatinay  ieLlsndunisuaiureduidu
olnanse 11U mmm@oﬁ’mﬁummﬁgq (ultrasound,
US) %3e Ad uua mdnlnlln (magnetic resonance
imaging, MRI) lélnemsedsaznanaialussusell
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Table 1. a31n13M999 MCS widening ine3tadeilsviliunisunaiuaesdudu deltoid ligament.

Radiographic Views Method MCS Cut-off
Ankle AP View — ( >4 mm or SCS +1 mm ©¥
P
Ankle Mortise View ; B g Internal rotation of tibia (15°) >5-6 mm @7
. Apply External Rotation force
External Rotation Stress Test ﬂ[ﬁ; g S >5 mm ¥ or > 4-6 mm
) while in ankle in dorsiflexion (15-20°)

Gravity Stress Test ._Z, =

Patient lies on the injured side
ankle hanging off bed

>7 mm or MCS > SCS by 3 mm "

AP view while standing

>4 mm ® or MCS > SCS by 2 mm

Weight-Bearing View ) ) ) ps
with full weight-bearing
Intraoperative test 30)
Tap Test Increased MCS by 2 mm
after Fibular fixation
Arthroscopy Probe through medial gutter MCS > 3.5 mm ¥
Ultrasound

Humaiiaf §408a1nnasdsnAanad
uazanInlssiiuaneuzaaslasaiianieniginim
WL real-imeld wanannd nismsvadae US faanansn
Uszifiunnsnaeulinaesdeseldlusneyinnisasa 1
nsleUaenyuin external rotation avdaslinesiu

'
a

dudy deltoid ligament édmangsiu anvsdagnansn
1H 3 U RANI38 AL 90193 Tasanienissne
TanFaniu adglsfinu daanindnAtyaeanisnaanas
US  AeAINWiut 1990 NLATHANTTLL ARAT U
agfuinezaasgdnsaaidunan adrglsfianu nagdnum
Al9n19M399 US :1891unnstnadumesiduiy deltoid
ligament WnannaanAaas (inter-rater and intra-rater
agreement) luszAuANIN (kappa 0.81 - 1.00)

lunnsuAELeaY deltoid ligament N19A99A US
Funummlunisdsziuaainany sofaeaiduid u
Tntianunsauananninsaainldiagauans superficial

layer waz deep layer wniduidusiapsanysnl (intact)

aznuanEznisFeesirenduladusaday (orderly
striation) WABIANUAINIFUIN (edema) WTBLABADDN
(hematoma) T o ad1uAeeld winiinsanana
119871 (partial tear) AaTWUAMNAAUNFAURINITEHA
10914 1le (irregular fibers) LAZAIANNITAEANYD
seawarna e (interstitial edema) lunsdindl
N3N ARELA (complete tear) 1@ NTDNB T
Wusulaias (non-visualization %199 total loss of normal
fibers) AN13ANHINLIINANITATIA deltoid ligament Al
US ludilansean fibula vindAvuduiusiuszay MCS
Asnldarnnindnesed gravity stress view Tagnign
filaeiidl deltoid ligament aaysnd SAwadn MCS Wiy
274 0.5 fiadwas daugiidnisananauuy partial tear
flAede MCS Winfu 5.21 2.4 ﬁ@ﬁmm LL@“’ﬁ‘T/{ﬁ
N3N AKLIL complete tear Nmm@ﬂ MCS mm 99%
5.8 faRAT UANANT i aflaNTUININ1IEN AT
uazduae deltoid ligament Wu9" wmé’mﬁmnmm
UNEILANIET U 1 TARRY MCS Wiy 4.2 1
0.3 fadwns lusnzd i wiudnaiauiedou
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lnzduan JAede MCS windu 451 0.6 Jaawums
wazlunsmNndnnsanananadestu A1 MCS 1edaay
Wiy 6.2 £ 3.6 Radwns © azdiulaan nnsld us
Tuntsmsadtiade it liiiudnemizaANany sni1eq
deltoid ligament uwsazfulalagmsanaziuuen
Tnafianule Feaaz 100.0 Laz AMNAINN Saeaz 90.0
uasd positive predictive values fR2a97.0 LAY negative
predictive value ¥agiaz 100.0 WANAINT NANNTANEN
o o 1 1 dl o val v 1
flaaduayudn wineszaz MCS ndaladAntiaandn
5 Jadlums JnUeT91n1sana1ma84 deltoid ligament
duarineg et wnen ataelsfinin nnsmsaa US
ARl TANALAENNINIIREY 7] U NnaefeA gravity
stress view 1198 MRI iVan191sziluiinsauaquuazudiei
NNT9UU

Computed tomography
NTTATIANINE1EFIRABNAURADFNUNUN
drAanylunisdeziliunisidiiuaasda (congruency)
saulaNedpssazvieszudnanszandawin (clear space)
uanannil CT deannsalinmanadiafiianuazdangs
yldanunsadszifiunensaninuaznisunaiiuau 4 1d
U NTTaNIn LAY mfmf‘ﬂﬁﬂuﬁmﬁmmm‘:@ﬂ (coalition)
TunnsunaLliuaes deltoid ligament luunensel
Haifinszgniinsandag mammanmdnefsdneuinmes
ﬂnf?l‘lu‘vim@um@"l,niwua‘:mmﬁwmm:@ﬂ‘ﬁ'Lﬁ'u%‘u
ag19iAaU N19RTIanae weight-bearing CT (WBCT)
i afumafiaf arunsaugnsnind e lus sy
dinase asGulAFuALTaunnnTy TaeaelFunmer
grunrodsziiuniazannnlldiunsead et ldasing
aziian widnpanuiadnftuenaldisude (subtle)
Tneinual §an1959@ 7 anunsald lunisdsziiu
N132N21AU849 deltoid ligament $aNALNITLIALELLRS
syndesmosis Iaun 1) Tibiofibular overlap Inedngeey
TRUTTUILUINNTTAN tibia warnszan fibula; 2)
Tibiofibular clear space atdpszeLyinggEndn nsvgn
tibia uaznszgn fibula; 3) Huﬁfma‘zmmqa‘wdwﬁu
ﬁmﬂmmﬂwfjﬁﬁmwﬁmq tibial incisura Lay fibula;
LAz 4) Huﬁffm‘:ﬁd%‘i medial malleolus W@ distal fibula
aelnalsfimIN AINNTANEINLGY N1TRNTIATRY deltoid
ligament \eatnaAed @A S aszasmani
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WasuulaseehadidAny uinnniinisuna§usaariu
syndesmosis (L1u N172NANAURY anterior inferior
tibiofibular ligament, AITFL wag distal tibiofibular
interosseous membrane, |OM) gy fiian19y distal
tibiofibular diastasis %‘\mmﬂﬁdﬂﬂﬁ‘LLﬂﬂﬁW‘ﬂdﬂ?:@jﬂ tibia

wae fibula ©”

Magnetic resonance imaging
n13mTadatAd uLl gAY (MRI) 1A
7 flsz@nsnangelunissnidu deltoid ligament
Tngarunsnlfand azid enaeud uid uudazdn
sudetneRTanIANEAUNAradUEY 1Y annTLaN
(edema) uag ﬁﬁ*‘?‘iumn‘lmiﬂ:mﬁ'@ (interstitial fluid
accumulation) WaNaNE MRI fagnunsadaelsvifiu
nsLNARLTanAY | AdATY U syndesmosis, lateral
ligament, spring ligament wag PTT TuAsaReaiu
Tunnsu1alduaee deltoid ligament 1i MRI
arurndsziiumnnanysairaad g ulanaiansun
ANHULTNINILNIN (morphological features) FAHL
m@l,ﬂalﬂuuﬂ@wmzﬁ“ﬂ;mqm (signal alteration)
%‘\1m_iqa‘wﬁ“ummgumwmmimmL%uiﬁ’Lﬂu 4 sTAU
(grades) “? g Grade 0: &wLE1LING (intact ligament),
Grade I: #n17uanseLLdLLEY (periligamentous edema),
Grade II: N132NUIAVIE 21 (partial tear) TaeINy
anwuziduduneau (laxity) gusnelaiay (irregular
contour) ¥3aln17A1ALNEIUFANA LA YUY MRI
ﬁqqamﬂﬂa (partial discontinuity with hyperintensity),
Grade Ill: mﬁ‘aﬂ‘mm%\‘mum (complete tear) u@nmnﬁ
n1raradsziluiduisuusacdnanuisnr e muiug
N3 BENAIIAZNN919A a8 MRI &5H TNL annawli
coronal WAy axial images, TSL uay TCL AINATN LU
coronal ez coronal oblique images, LWae deep deltoid
ligaments AMNA1Nhe coronal, coronal obliques LAY
axial images n1sAnEIN1TUIALEaLlL ankle sprain
wugUAn1sin1siiANITLIALaLse deltoid ligament
wiazaln FasannlannaninlddeslsAs PTTL, TSL, TCL,
Waz TNL aannisAneiAnduwusaeanisanann
WWulBuuwuy complete tear innuladanisananin
598 AP View uamel#ifiuszaz MCS nd1enduse

Windu 4 Aaawns " adielafinnud AnANndng
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789 MCS Mty WldiAnannisanaates deltoid
ligament Wegeg1aagq wiai1audunasaInnIsUIALEL
vaslAssa¥shiu o 1iu syndesmosis i nawgn fibula 1
fadanaranusTuAsad RN et

Arthroscopic measurement
nsldnaesdesda (arthroscope) Hunun
”m“lumiﬂ@vmum@mmw"nﬂwmm Taganizlu

(7
'
A aa

ﬂTmmNﬂ?vﬂﬂﬂl@LVﬁ‘Viﬂ Gﬂx‘i’&"lll"liﬂhﬁ’)ﬂm?’)@@@‘l_l intra-
articular fracture, osteochondral lesion, loose bodies,
syndesmosis disruption uaznsunaLLdeulAlnemnss
wanant fadaeldanunsadsyfiudnsurseaduidy
AFsuLnaaLldetnsazidan e 1) distended: duLdy
U9aguaziing1aimlng (thinning and elongation); 2)
rupture: ldWAWNA (continuity lose); 78 3) incompetent:
4ryiAenn3suusa (loss of buttress) TnaanizluiiAnig
valgus wag pronation *¥ n19dmszar MCS aun9n
Malaald arthroscope Iagisuiu11IAT89 probe
fisontnutes accessory portal G‘fqagﬁmuﬁfmm medial
gutter TnFnsAnwudnluniagiinazen fibula uas
deltoid ligament Unf MCS agndng 2.5 LAALUAT,
u partial deltoid tear danazidi superficial ¥i7a deep
layer MCS an314 2.5 - 3.5 NaALNAT WA 11 complete
deltoid tear a¥n39unnndn 3.5 fadwns @ uaziile
Usziludseneauiy talar tilt A2@1NNTOULNAINTULS
R L A Y et I CNCTT T RE Pty O TYUh (medial ankle
instability) Imilu Grade 1 nsunAELENNE superficial
deltoid ligament s ld@ne1m (preserved continuity)
%q@ﬁﬂwuqmm?fﬂ“ﬂ mem@'@ﬁu%’@ (synovitis spot) L3
anteromedial corner, N7¥RNIAN (osteophyte) SR}
ANUNINY89 medial malleolus, Y98 Anwaue bald anterior
aspect of medial malleolus ‘lusﬁ’ﬂfmﬁﬁmmimg@a‘“@
Grade 2 N1TUNALALA A deep de|t0|d ligament
LLWiN'ﬂﬂ‘lﬁﬂ GﬁQ’WWV]'ﬂM talar tilt ﬂﬁL@quﬂﬂlu way MCS
%mﬁwu LL@Z@q@WUT@ﬂITﬂﬂTt@]ﬂ'fJ‘@uU‘?LQm medial

aspect of talus, Wa¥ Grade 3 deep deltoid ligament

an1m v 1Tu PTT wae flexor digitorum longus tendon I

v

, Ak X Yo
LL@z@q@WU?@ﬂITﬂﬂ?Z@jﬂﬂﬂum@ﬂﬂumﬂﬁﬂﬂ?z@jﬂ talus

waz medial malleolus
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n1saunlssnnnIsUIALaY (Classification)

1997 LUNNATLN LS LT 1 A2 s L& 1LE
deltoid ligament d@1unsadszifiuldnininmuaising
Tnawalin1s01a1E Ure 9 &S LAINN T UL IR NANS
AN1AURY ligament FENAINAIINIUUIAIN 1) sprain
AnLdufun g suusanssunnvied aunniiwly welad
ﬂﬂﬁ"ﬂﬂ‘ﬂﬂm 2) partial tear; W8y 3) complete tear
UBNAINH FIENNNT0 I LN AL F N a LA LIS U
an21A A1H Hintermann classification ” (Figure 3) Vl,ﬁjc-ﬁv\m

Type linjury dunnsanannaes superficial deltoid
ligament (TNL, TSL, TCL) ﬁf-gmlmzéfq proximal ﬁ tibial
periosteal attachment un13anan adaasinmin
AzlfiA external rotation deformity 194 talonavicular joint
slﬁ‘ﬂmx‘ﬁl tibia 14U internal rotation %‘\1 active recruitment
of PTT az@unsaudla deformity 16

Type |l
(midsubstance) 129 TSL wazanasania TNL sagl yinlek

injury uN1TRNINIARTINAIY
sledewianiimin head of talus Qm@mmmﬁum
YA ananAd uari naanuen (foot pronation
and abduction)

Type Il injury dluntsaneimaes TNL, TSL
‘V]'Qﬁl,ﬂ'] ﬂTQ distal Gﬁﬂﬂq@Lﬂﬁﬂ’]?'ﬂﬂ"ﬂ'}ﬂ?’)NﬂU spring
ligament 38 PTT faumae v liiim foot pronation LAY
abduction TaumAL plantar flexion A84NTEAN talus

Type IV injury Lun13LALEaLGS deep deltoid
ligament TaignaziAniifls proximal &9 ifaniy ATTL,
midsubstance, 134 distal insertion FaTniAafy PTTL
Hedewinasinuiin azifn talar valgus tilt uaziiaiu
hindfoot valgus deformity $9u7U forefoot supination
ﬁiﬁmﬁmm uilalA@ae active recruitment of PTT

#91uN199AaNLLUN deltoid insufficiency TagiaAt
HARANIT M9 aungouLsliny Beals classification 7

o

N

e

Type | Rotational instability wsi ldls&Tayun
L‘?:mmwﬁuﬂwm tibiotalar joint (valgus stress 38
posterior translation) TNLAARINNITUIALELLA
superficial deltoid ligament Liluuan

Type Il Rotational and coronal tibiotalar instability
to valgus stress SnRAAINNNTINALEUReT superficial

ae deep deltoid ligament (Figure 3)
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Type | proximal injury

Type 1 Rotational instability meu'umaul.ﬁumwﬁ'

Hintermann classification
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Type IV deep ligament Injury

. . - - P &
Type 2 Rotational and coronal tibiotalr instability niTLAELM AU BuTURLLAZTURN

Figure 3. N1797NUTZINNNITLIALR ULBY deltoid ligaments A1d Hintermann classification (ﬁLLm) Was Beals

classification (A1NR1).

155N (treatment)
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1911811131098 n13tszansiu nsldnilszpasdaLin
(brace) N9 (orthosis) ysaiElan (splint/ cast)
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1 &ﬂy o = [~3 = :I/ 1
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ATTLY wa3anniin ArsEuniantwiveWuynisldau

21899817 ﬂ?ZH‘ﬂUﬁ')ﬂﬂ’]?ﬁuV\Jﬁﬁﬂﬂ’lﬂﬂg'rJuVL‘VIQ
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(proprioceptive training) \leanlanianisuna§udn @

Surgical treatment
| e a Y AN a = A o
ansendaRenldlunsaiiiianisananma v
Wiaigo@aaiuduas An1suialdusan iy
syndesmosis injury Ve fibula fracture rzg’ﬂqmﬁ
linauauasran1sfnEsuuli|ifn way Aazdewin
lisTumaidess (chronic ankle instability) Ndauase
1314335 Taen1sfAaIN1709 lanae3s 1awn

Deltoid ligament repair

n1sf g asndwid uazyin 1818 eanunsnii
s udauiunmdunifudefulaafuladn iy
fwdedu famunmAneuardensainnsnd anieet
nnsasurar1sadnduurIEng (longitudinal incision)
szannd 2 LauRumawila medial malleolus TAalilun
d9un3zan navicular wilasia PTT udsarnidu (la
retinaculum WNUTR9TEMING TSL waz TCL Tmaanunsn
YN E I UE AL N 21 LT uLS R A nanA ey
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N1z dWdw duiunisdudasidadunsegn
aunsn lfimatialavainuane 1w transosseous suture,
suture anchor * v7a anchor-to-post * Fesnafuten
Fl&suAnaien Aennsld suture anchor 1 - 2 fa ©
aiin19i@enans anchor 7iils medial malleolus vsa nzgn
talus 1 uaansnrepddniidunnsteiu atdq9lsin

a . r-:lld 3 3 (37)
ATNANTUNI NN NN TNITUIALR LIRSLE WL 1

Deltoid ligament reconstruction

nsafruduid unaunudni aoanan iduly
8 Lﬁ’]ﬁ@jﬂg@ﬁl%\‘i rotatory stability LA talar translation #ia
valgus angulation A1 Beal classification type 11 %" vi3g
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SR @51 MAUNY 8111508198991 NEN LN
e AfelaTinssansan irieuntiid @ wanainil
nsifiuden PTT waz/u3e spring ligament sauiy
realignment procedure iitadnginazgn Aasldfunisudla
ilwdentu Futuanuiindnannsaldluusazsne

Deltoid ligament insufficiency in ankle fracture/
syndesmotic injury

N19UNALELTAY deltoid ligament SnwusaNiy
nszpndawinin (ankle fracture) UWAY/ATANTLNALELTE
syndesmosis Lijasanniinalnnisunaiufiadianiany
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ARENTTHIGA fibula fixation WAy syndesmosis screw
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ligament mﬂﬁm"ﬂgm‘ﬁﬂﬁﬁqmmiﬁﬁummﬁﬂ Wi
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uazlunsiinIun1sanMAuLL complete tear

J Med Biosci
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Juaniefinnsteniiies syndesmosis fixation aginafien
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(45) 1 ‘dl o 1 1
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Wesaemen
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794 N MCS, syndesmotic malreduction, tibiofibular clear
space and overlap laLAEUWINUTAAN3INGN trans-
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hardware) “7*® Fafu Aeinisuuzth v deltoid
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138 valgus tilt 2129 talus 4 ankle mortise &ALl
hindfoot destabilization, lateral tibiotalar joint overload,
posterior tibial tendon overuse WALAA progressive

valgus WLag pronation deformity AMNNA @
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