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Is Subtalar Joint Instability an Important Consideration
When Treating Ankle Joint Instability?

Hyobeom Lee, Gab-Lae Kim, Donghyeon Kim

Department of Orthopedic Surgery, Kangdong Sacred Heart Hospital, Seoul, Korea

Subtalar joint instability (STI) is one of the causes of persistent hindfoot pain even after treatment for ankle instability. Diagnosis of STI
is often neglected because it is a poorly understood concept. However, understanding of the anatomy and injury mechanism of the sub-
talar joint is a prerequisite of appropriate treatment. Patients with STT usually complain of several symptoms, such as recurrent sprains or
a giving way sensation and rolling over. Recently, various diagnostic tools and treatment methods have been investigated. This study was
undertaken with the aim of helping clinicians by providing a comprehensive understanding of STL
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ament), 352 (cervical ligament), A4 &G 2Adi(anterior
capsular ligament), 7&&7F1d(interosseous talocalcaneal

ligamen)Z & A Q.22 ZulQlgi: HA2AZ T (tibiota-

Aot} AZ-YWE(talonavicular) TE Q] AZHO|A LA

FEol RABHEE AR ST A 2% o] et

lar join)3 AZSIULE olojFL RYUL SIrh= AZsleEo o
3430l 8% T2 e P2EL WA (intrinsic) 7 AZBRAGE A, FHId, 3
2527 Qo] K Table 1.2

1. 2ol

ARQId= BE shv = F 719 th(bundle)Z o] Fo]A]A] .
Tk o] 7jo] PR o]fofxl HLE 3o HAH|I(anterior A g
talofibular ligament)2} ASE7At ot Y1 At

AZ9] AELIY B2 (footprint)= &30l Fei= A
oA o}, Zoj= 12.742.1 mmo|H, T 7.7+2.4 mm

W(band) 7

canal)?} YA FHSHIL 9let.

Table 1. Overview of Studies Assessing the Dimensions of ITCL, CL, and ACaL

o
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F3E ol AT 4 52
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He 2 9 =7 |(posterior facet)2] A5 ¥}
o i

o
Tt B RARL SYTEY AR 9%

FRITES eF F.

AR = 7 Z 5 (tarsal

=

opY Zol= 11.4+ 1.0 mm oW, AZoltd st F oA 35t
t}. W e (inversion stress)S B 1) 15| ol = Azt

Study No. of specimens ITCL (mm) CL (mm) ACalL (mm)
Cahill® 5 embalmed Length: 15 Length: 19.6 NS
Width: 5.6 Width: 11.6
Thickness: 1.6 Thickness: 2.8
Jotoku etal."” 40 embalmed Bandtype NS Length: 8.3x1.6
Length: 10.0£3.5 Width: 8.3+1.7
Width: 8.5+2.7 Thickness: 1.4+0.4
Thickness: 2.3+0.7
Fantype

Lietal”®

Clanton etal."”

Poonja et al®

Yamaguchi et al.?”

Michels etal."”

32 fresh-frozen

14 fresh-frozen
26 formalin-fixed

21 embalmed

16 fresh-frozen

Length: 7.5£2.1
Width: 11.0+1.3
Thickness: 3.0
Multiple type
Length: 7.0
Width: 8.5
Thickness: 3.0
Length: 10.6+1.2
Width: 7.5+1.2
Thickness: 1.5+0.2
NS
NS

Footprint calcaneum included medial root IER
Width: 16.8+1.8

Length
Lateral: 9.1£1.9
Medial: 7.5¢1.7
Width
Talar: 13.3+4.7
Calcaneal: 10.1£2.3
Thickness: 1.1£0.9

Length: 13.3+1.9

Width: 9.5+1.6

Thickness: 2.6+0.5

Length: 15.2

Anterior length: 8.27+£2.52
Superior: 0.62+0.24
Inferior: 0.70+0.26

Posterior length: 13.95+5.96
Superior: 1.05£0.30
Inferior: 1.20+0.34

Width: 9.15+2.45

Footprint calcaneum

Width: 7.2+2.3
Length: 10.8+2.7
Length

Anterior: 13.9£1.5

Posterior: 18.5+2.9
Width

Talar: 13.6+2.2

Calcaneal: 15.8+3.7
Thickness: 1.7+0.7

Length: 13.6+2.0
Width: 10.1+1.4
Thickness: 2.4+0.3
NS
NS

NS

Length
Lateral: 11.4+1.0
Medial: 6.9+1.0
Width
Talar: 10.1£2.0
Calcaneal: 12.1+2.4

Values are presented as mean only or meanzstandard deviation.
ITCL: interosseous talocalcaneal ligament, CL: cervical ligament, ACaL: anterior capsular ligament, NS: not stated, |IER: inferior external retinaculum.
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Figure 1. (A) Lateral ligaments (a: ITCL, b: ATCL, c: OTCL, d: bifurcate ligament, e: CFLJ. (B) Insertion point of 3 components of IER (1: medial, 2: intermediate,
3: lateral). (C) Shows how IER blend with ITCL and OTCL (i: ITCL, ii: OTCL). IER: inferior external retinaculum, ITCL: interosseous talocalcaneal ligament, ATCL:
anterior talocalcaneal ligament, OTCL: oblique talocalcaneal ligament, CFL: calcaneofibular ligament.
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Table 2. Meyer and Lagier’s Classification of Subtalar Joint Instability

Type Ankle position Involved ligament
| Ankle plantarflexion CL+ACalL+CFL
Il Ankle plantarflexion CL+ITCL
1l Ankle dorsiflexion CFL+CL+ITCL

\% Ankle plantarflexion (severe injuries) Multiple ligaments

CL: cervical ligament, ACaL: anterior capsular ligament, CFL: cal-
caneofibular ligament, ITCL: interosseous talocalcaneal ligament.
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AT Q1 FHAol| kA A ZAFS] EXI T HERE AA| HARF REE
WA HARs ST SZRE g5t
phy, CT), 7158 Y4 (magnetic resonance imaging, MRI) 2
22119 (sonography), -5 &9 < (stress tomography) 5
o] HARE Sl o A=t Qo] &4 H s oA wetstal
35| Zetstoiof gt
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oflA Zof Blsh 2 mm ol F7Fks AS AFEL BP0l
itk A5ttt Louwerens 572 A3 £Z0] Haio] &
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Figure 2. (A) Telos device standardized stress
view of subtalar joint. Foot is internal rotated
at 30°, X-ray beam is tilted plantarward 30°.
Applied force is limited to 150 N. (B) Clinical
example of patient with stable subtalar joint.
Parallelism between talus and calcaneal
posterior facet can be seen on Broden’s
stress view (arrowheads). (C) Clinical exam-
ple of a patient with chronic subtalar instabil-
ity, in which a talocalcaneal tilt 25°.

Figure 3. Sagittal T1-weighted magnetic resonance images demonstrate
the ruptured cervical ligament (white arrow).
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Figure 4. (A) Suture-anchor inserted at lat-
eral calcaneus for repair and augmentation
of cervical ligament and inferior external
retinaculum. (B) V-shape repair and aug-
mentation of cervical ligament with suture
anchor.

Figure 5. (A] Calcaneofibular ligament aug-
mentation via autologous periosteal flap that
is mobilized and pedicled at the distal fibula.
(B] Anatomic repair including inferior exter-
nal retinaculum reinforcement.
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Figure 6. (A) Extra-anatomic reconstruction using pedicled tendon autograft
from peroneus brevis tendon in a modified Elmslie ligamentoplasty. (B)
Reconstruction of interosseous talocalcaneal ligament with free hamstrings
tendon autograft.
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Figure 7. (A) Reconstruction of OTCL, ITCL,
and CFL with semitendinosus tendon allograft.
(B) Reconstruction of ITCL via pedicled pero-
neus brevis tendon autograft. OTCL: oblique
talocalcaneal ligament, ITCL: interosseous
talocalcaneal ligament, CFL: calcaneofibular
ligament.

Table 3. Outcome Following Surgical Treatment of Subtalar Joint Instability

Author (year) Technique No. of patients Excellent or good results (%)
Larsen (1988)” PB 25 93
Chrisman and Snook (1969)*” PB 3 100
Schon etal. (1991)% Modified Elmslie NS NS
Pisani (1996)*”; Pisani et al. (2005)*” ITCL anatomic 47 91
Karlsson et al. (1998)* Anatomic+ER reinforcement 22 82
Kato (1995)"" ITCL or triligamentous 14 (2*/12") >90
Thermann et al. (1997)* Chrisman-Snook 34 91
Liu et al. (201 ‘I)w Hamstrings autograft 1 100
Jung et al. (2015)* Anatomic ITCL, OTCL, and CFL 20 100

PB: pedicled peroneus brevis graft, NS: not stated, ITCL: interosseous talocalcaneal ligament, |IER: inferior external retinaculum, OTCL: oblique

talocalcaneal ligament, CFL: calcaneofibular ligament.
*ITCL reconstruction. "Triligamentous reconstruction.
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I Shch(Fig. 5A).
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