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A b s t r ac t
Background: The majority of the ankle injuries involves the lateral ankle ligaments, while deltoid ligament injuries are seen in 5%. Both deltoid
and spring ligament are primary medial stabilizer of ankle and foot and can be injured simultaneously.
Purpose: In this article, we explain a method for combined deltoid and spring ligament reconstruction using Internal Brace™ (Arthrex, Naples,
USA) fibertape which mimics the anatomical ligament complex along with the lateral ligament reconstruction.
Conclusion: It is a safe and simple technique with promising results at 1 year follow-up.
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Ankle sprains are one of the most common injuries in daily routine
activities and sports, and 85% of these are of inversion type.1 The
majority of the ankle injuries involves the lateral ankle ligaments,
while deltoid ligament injuries are seen in 5%.2–5
Deltoid and spring ligament together supports the medial
ankle and the medial column of the foot. The ligament complex
primarily stabilizes the medial longitudinal arch of the foot and
restricts the valgus titling, anterior and lateral translation of the
talus. 6,7 Deltoid ligament is a strong multifascicular ligament
that spans from medial malleolus to talus, calcaneus, and the
navicular bone. It has superficial and deep layer separated by the
fat pad. Superficial layer consists of tibionavicular (TNL), tibiospring
ligament, tibiocalcaneal ligament (TCL), and superficial tibiotalar
ligament. Deep layer consists of deep posterior tibiotalar ligament
and the deep anterior tibiotalar ligament (ATTL).6 Spring ligament
complex consists of superomedial calcaneonavicular ligament,
inferior calcaneonavicular ligament, and midplantar oblique
ligament that connect the navicular and the sustentaculum tali.8
Management of chronic deltoid ligament injuries is
cumbersome as it needs autograft/allograft, multiple bony
tunnels, and have variable outcomes.9–14 In this article, we explain a
method for combined deltoid and spring ligament reconstruction
using Internal Brace™ (Arthrex, Naples, USA) fibertape which
mimics the anatomical ligament complex along with the lateral
ligament reconstruction.

Case Description
A 24-year-old male accountant had twisting injury to right ankle
in November 2020. He was unable to weight bear after the injury.
magnetic resonance imaging (MRI) done suggested diffuse
thickening with interstitial hyperintensity in the deep deltoid
ligament, complete discontinuity of the anterior talofibular
ligament (ATFL), and diffuse thickening of the calcaneofibular
ligament tear; for which he was advised surgery. Due to his work
commitments he refused the surgery. Six months later he sustained
twisting injury to same ankle and also started experiencing
giving away sensation. On clinical examination, there was mild
hindfoot valgus on right side. Tenderness was present over the
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medial malleolus, deltoid ligament along with tenderness on the
sustentaculum tali. Tenderness was present on the lateral aspect of
the ankle as well as over the ATFL. The valgus, varus stress, and the
anterior drawer test was positive. Repeat MRI suggested persistent
thickening with separation of the deep deltoid ligament, thickening
with interstitial edema of the spring ligament, and thickening with
partial discontinuity involving the talar attachment of the ATFL.
Patient was advised surgery to reconstruct the medial and lateral
ligament complex, which he agreed on.

Surgical Technique
Procedure was done in supine position under spinal anesthesia
and tourniquet over the thigh. Antibiotic prophylaxis was given,
painting and draping was done, operated leg was exsanguinated
with gravity, and tourniquet was inflated. A curvilinear medial
incision was taken starting 1 cm proximal to tip of the medial
malleolus extending to the medial aspect of the navicular bone
(Fig. 1). The deltoid ligament complex was identified, superficial
ligament was lax (Fig. 2) while the deep ligament was torn. The
posterior tibial tendon was identified and retracted posteriorly.
A 3.5 mm metal anchor with fiberwire was placed over the medial
malleolus for repair of the superficial deltoid ligament (Fig. 3). The
sustentaculum tali and the medial aspect of the navicular bone
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were exposed. A guide wire (available in the internal brace set)
was drilled into the sustentaculum tali with 15° plantar direction
so that it does not perforate the subtalar joint (checked under the
image intensifier) (Fig. 4A). A 2.7 mm cannulated drill bit was used
to drill over the guide wire (Fig. 4B) and tapped with 3.5 mm tap
till the black indicator line. A 3.5 mm SwiveLock along with the
fibertape (Fig. 5) was inserted in the tapped hole and the fixation

was confirmed (Fig. 6). A guide wire was inserted into the navicular
bone from distal dorsal to plantar proximal direction and drilled
with 3.5 cannulated drill bit to make a bony tunnel. Out of the
two arms of the fibertape one arm was passed through the tunnel
made in the navicular bone (Fig. 7). The periosteum over the medial
malleolus was elevated where the proximal most attachment of
fibertape was decided and guidewire was inserted (available in
internal brace set). A 3.4 mm cannulated drill bit was used to drill
over the guidewire and tapped 4.5 mm tap till the black indicator
line. The ankle was kept in neutral position, the end of both the arms

Fig. 1: Incision over medial aspect of ankle

Figs 4A and B: (A) Guide wire insertion in sustentaculum tali; (B) drilling
over the guide wire in sustentaculum tali

Fig. 2: Lax superficial deltoid ligament

Fig. 5: Fibertape passed through SwiveLock eyelet

Fig. 3: Suture anchor insertion over medial malleolus

Fig. 6: Insertion of SwiveLock in sustentaculum tali
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were passed through the 4.5 mm SwiveLock eyelet, the depth of the
drill hole was measured with good tension, appropriate marking
was done on the fibertape, and the anchor was inserted (Fig. 8).
Adequate tension was kept in the fibertape so that it is neither
too tight nor too loose to form a quadrangular construct (Fig. 9).
The superficial deltoid ligament was repaired with the previously
inserted metal anchor and fiberwire (Fig. 10). Wash was given and
closure done in layers.
For the lateral ligament, the residual fibers of the ATFL was
identified. The fibertape was used as an internal brace for the ATFL
reconstruction followed by modified Brostrom repair.
A below knee slab was given for 3 weeks. deep vein thrombosis
(DVT) prevention measures were started and were mobilized
nonweight bearing with walker support. Ankle range of motion
exercises was started at 3 weeks and full weight bearing was
allowed after 6 weeks. At 1 year follow-up patient was doing well
with back to all his activities with no symptoms of instability. He had
almost full range of motion compared to the other side.

formed by the fibertape from medial malleolus till sustentaculum
tali forms the TCL component of the deltoid ligament; the side of
the quadrangle formed by the fibertape from the dorsal aspect of
the navicular bone till the medial malleolus forms the TNL and ATTL
components of the deltoid ligament; and the side of the quadrangle
formed by the fibertape from the sustenticulaum tali till the plantar
aspect of the navicular bone forms the spring ligament (Fig. 9).

Discussion
Repair of the ligaments and adequate immobilization is necessary
for stability of the ankle joint. Failure or delay in same leads to
chronic ankle instability which further results in the arthritic
changes. Both medial and lateral ligaments can be reconstructed
in same setting which enhances recovery and early mobilization.
Till date various options for reconstruction of the medial and lateral
ligaments are described in the literature.
On the medial aspect deltoid ligament and spring ligament
are important structures contributing the ankle stability. Spring
ligament is an important support for the medial arch of the
foot. In literature, management of the chronic deltoid ligament
tear with internal bracing is explained,14 but management for
combined chronic deltoid and spring ligament tear is lacking.
We explain a unique technique to reconstruct deltoid and spring
ligament complex together using fibertape as an internal brace.
The talonavicular ligament, anterior tibiotalar ligament, and the
talocalcaneal are important components of the deltoid ligament.
The quadrilateral construct formed medially (Fig. 9) using the
fibertape as an internal brace helps to reconstruct the deltoid
ligament and the spring ligament together giving necessary stability
on medial aspect of ankle and foot. The side of the quadrangle

Fig. 8: Insertion of SwiveLock in medial malleolus with two arms of
the fibertape

Fig. 9: Quadrangular construct for combined deltoid and spring
ligament repair

Fig. 7: Passing of fibertape through navicular tunnel

Fig. 10: Repair of superficial spring ligament
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C o n c lu s i o n
The combined deltoid and spring ligament reconstruction using an
internal brace is a safe and simple technique with promising results
in short term follow-up.
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