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Abstract

Purpose of Review Ultrasound (US) is an increasingly popular imaging modality currently used both in clinics and operating
rooms. The purpose of this review is to appraise literature describing traditional lateral ankle stabilization techniques and discuss
potential advantages of US-guided ankle lateral ligament stabilization. In addition, albeit limited, we will describe our experi-
ences in perfecting this technique.

Recent Findings To date, the modified open Brostrdm-Gould technique remains as the gold standard surgical treatment for
chronic ankle instability (CAI). In the past decade, modifications of this technique have been done, from a combination of
arthroscopic and open procedure to an all-inside arthroscopic technique with a goal of minimizing wound complications, better
outcomes, and earlier return to activity. Recently, the use of US as an adjunct to surgical procedures has gained popularity and
several novel techniques have been described. The use of US in lateral ankle stabilization could allow accurate placement of the
suture anchor at the anatomical attachment of the anterior talofibular ligament (ATFL) without iatrogenic damage to the
neurovascular structures such as anterolateral malleolar artery, superficial peroneal nerve, and sural nerve.

Summary In summary, the use of US in ankle lateral ligament stabilization is a promising new micro-invasive technique. The
theoretical advantages of US-guided ankle lateral ligament stabilization include direct visualization of desired anatomical land-
marks and structures which could increase accuracy, decrease iatrogenic neurovascular damage, minimize wound complications,
and improve outcomes.
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Introduction

Ankle sprains comprise 85% of all ankle injuries and are
the most common injury accounting for 14-21% of all
sports injury. The lateral ligament complex (LLC) of the
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ankle has three main structures: the anterior talofibular
ligament (ATFL), calcaneofibular ligament (CFL), and
posterior talofibular ligament (PTFL) [1e, 2]. A recent
anatomic study by Vega et al. proposed the presence of
the lateral fibulotalocalcaneal ligament complex which
connects ATFL and CFL as a stabilizing structure of the
lateral ankle [3ee]. Tearing, stretching, and recurring
sprains of these ligaments can result in chronic ankle in-
stability (CAI). The ATFL is involved in 90% of all lateral
sprains, whereas the CFL is involved in 50 to 75% of
these sprains and the PTFL less than 10%. Conservative
treatment with functional rehabilitation therapy remains as
the standard of care for acute ankle sprains [1e, 2].
Approximately 74% of acute ankle sprains result in per-
sistent symptoms, 30% of which progress to CAI [4ee].
CAI is defined as the perception of recurring “giving
way” of the ankle accompanied with a plethora of symp-
toms including recurrent sprains, pain with activity, swell-
ing, difficulty walking on uneven ground, and avoidance
of activities leading to persistent disability [1e, 2, 4e°].
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Surgical intervention may be warranted when patients with
CAL fail to improve with conservative treatment. Many surgi-
cal techniques to stabilize the LLC have been proposed. These
procedures are categorized into non-anatomic and anatomic
repair or reconstruction. Early surgical techniques were non-
anatomic reconstruction of the LLC proposed by Evans,
Chrisman-Snook, Watson-Jones, and Castaing [1e, 5-7].
These techniques required peroneal tendons to be sacrificed
and used as grafts to restore ankle stability. However, the
results were suboptimal both from clinical and biomechanical
standpoints, with recurrent instability due to altered ankle bio-
mechanics, persistent pain, and stiffness [5—7¢]. Anatomic
open surgical technique was later developed by Brostrom,
wherein the native ATFL and CFL were imbricated together
with ankle joint capsule [7¢]. Gould later modified this proce-
dure by adding the inferior extensor retinaculum (IER) as part
of the repair [8, 9]. The simplicity of the procedure and resto-
ration of physiologic joint anatomy and kinematics offered
better outcomes and patient satisfaction compared to non-
anatomic techniques. Thus, the modified open Brostrom-
Gould technique remains the gold standard surgical treatment
for CAlto date[1e, 6, 8, 9]. In recent years, arthroscopic ankle
evaluation has been routinely performed followed by open
procedures. Arthroscopic evaluation is performed in order to
address simultaneous intra-articular pathological entities such
as impingement lesions, ankle synovitis, intra-articular loose
bodies, talar osteochondral lesions, and medial ankle tenosyn-
ovitis [10-12]. Subsequently, physicians moved toward ar-
throscopic evaluation with mini-open repair of lateral liga-
ments utilizing staples, suture anchors, thermal shrinkage,
and plication. Recently, completely arthroscopic or “all-in-
side” techniques have been developed and the use of these
procedures has been rapidly increasing [11, 13, 14].

Musculoskeletal ultrasound (MSK US) represents a cost
effective, readily-available imaging modality that are both di-
agnostic and interventional [15—18¢]. Interventional US refers
to the use of a real-time guidance in order to perform various
procedures such as local injections, aspirations, or biopsies. In
some places, US guidance is used in place of conventional
operative procedures. To distinguish these from arthroscopic
procedures which are frequently referred to as “minimally
invasive,” these US-guided surgical procedures are sometimes
referred to as micro-invasive surgery [15, 17]. Once one is
familiar with regional anatomy, or sono-anatomy, micro-
invasive surgical procedures appear to be as safe as their con-
ventional alternates. In theory, a real-time visualization of vital
structures in the region affords added safety and accuracy
compared to conventional surgery where visualization of
these structures is not possible. In addition to being less inva-
sive, existing micro-invasive surgeries are generally per-
formed faster due to the use of local anesthetic as opposed to
regional or general. Therefore, some micro-invasive surgeries
result in a faster recovery and a reduction of pain medication
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use [19-23]. The evolution of US-guided surgical techniques
has been described, from procedures where US is utilized to
guide a conventional needle to perform traditional surgical
procedures percutaneously, to US-guided procedures wherein
special needles or devices are used to cut or release the target
structures. Several authors continue to describe novel US-
guided micro-invasive surgical techniques in the upper and
lower extremities [24—33]. Although there are no English pub-
lications describing repair or reconstruction procedures that
have been completely converted to US-guided procedure,
some novel techniques have been reported such as US-
guided percutaneous mini-open repair of the Achilles tendon
[34, 35¢] and medial patellofemoral ligament (MPFL) [36].

Recent systematic reviews have shown that US is a valu-
able diagnostic tool for detecting CAI, ATFL injuries in par-
ticular [4e, 37, 38¢]. However, to the best of our knowledge,
previous studies regarding US-guided repair or reconstruction
techniques of the LLC of the ankle are limited. The purpose of
this review is to appraise literature describing traditional later-
al ankle stabilization techniques and discuss potential advan-
tages of US-guided ankle lateral ligament stabilization. In ad-
dition, albeit limited, we will describe our experiences in
perfecting this technique.

US-Guided Ankle Lateral Ligament
Stabilization

Theoretical Advantages

A recent meta-analysis of arthroscopic and open repair of
ankle lateral ligament showed that overall complication rate
of arthroscopic repair of ankle lateral ligament was 10.3% and
open repair complication rate was 10.0%. With open repair,
the nerve complication rate was 4.5% and the wound compli-
cation rate was 3.6%. Meanwhile, they were 5.2% and 0%
with arthroscopic repair respectively. The other complications
in arthroscopic repair included persistent pain, wound/scar
pain, and deep venous thrombosis (DVT) [7¢]. Most of the
nerve complications involve the superficial peroneal nerve
(SPN) and its branches [7¢]. A cadaveric study done by Pitts
et al. suggested that sural nerve as well as SPN were the
anatomical structures at greatest risk during arthroscopic
Bronstrom procedure [39]. With US guidance, both SPN
and sural nerve are made visible, and iatrogenic damage to
these nerves could be avoided. The use of US to determine the
course of the SPN was shown to be better than gross
visualization/palpation in a cadaver study [40°]. Also, we
could possibly reduce wound complication rate with “micro-
invasive” nature of US-guided lateral ligament stabilization
with one 5-mm incision.

Some authors pointed out that anchor insertion in arthro-
scopic procedures was often placed proximal to the
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anatomical ATFL attachment site of the fibula [41, 42e].
Teramoto et al. showed in their cadaveric study that the dis-
tance of markings made at the distal margin of the lateral
malleolus under arthroscopy was 7-10 mm away from the
center of the ATFL attachment site [42¢¢]. In our retrospective
analysis of 22 procedures of lateral ligament repair of the
ankle, the distance of anchor placement from the anatomical
ATFL attachment site in the US-guided procedure was non-
inferior to open procedures. With the fibular obscure tubercle
(FOT) as a reference point, the mean distance between the
anchor and FOT was 6.0 £2.7 mm in open procedures, and
7.442.5 mm in the US-guided procedure respectively. The
mean differences between the two techniques (open-US
guided) were — 1.5 mm (95% confidence interval 1.0 to —
3.9). The confidence interval was smaller than the non-
inferiority margin (4 mm) [43e¢]. Thus, US-guided anchor
placement could be more anatomically accurate than the con-
ventional arthroscopic Brostrom procedure.

US Evaluation Protocol for Lateral Ligament Complex
(LLC) of the Ankle

After acute ankle lateral ligament injury, the initial treatment is
usually conservative, such as functional rehabilitation [1e, 2].
An incidence of 5 to 33% of patients experience pain and
instability after ankle sprain [44]. Surgical management is
warranted in these situations. The investigators of CAI de-
scribed two subgroups: mechanical instability and functional
instability. Mechanical instability is thought to result from
various anatomic changes that may exist in isolation or in
combination such as laxity caused by ligament tears. These
changes are proposed to lead to insufficiencies that predispose
the person to further episodes of instability. Functional insta-
bility is proposed to result from functional insufficiencies such
as impaired proprioceptive and neuromuscular control after
ankle sprain. Both mechanical and functional instabilities are
difficult to distinguish as they often occur in combination
during the development of CAI [2, 45]. The former is evalu-
ated with physical examinations and imaging modalities in-
cluding US, and sometimes requires surgical stabilization.
The latter is managed with functional rehabilitation, which
addresses impaired proprioception and incoordination of dy-
namic stabilizers of ankle.

During the US evaluation of the mechanical instability of
the ATFL, the patient assumes a sitting position with the heel
of the injured ankle hanging on the edge of examination bed
[46¢] or examiner’s knee. The ankle is maintained in the nat-
urally plantarflexed (30 to 40°) position. The probe is placed
at the distal edge of the lateral malleolus almost in parallel
with the sole. In this position, a long-axis view of ATFL can
be visualized, and the weight of the lower limb can place the
ankle in the anterior drawer stress to evaluate mechanical in-
stability (Fig. 1a—d) [46¢]. The anterior branch of the peroneal

artery, which is often called the anterior lateral malleolar artery
and provides vascular supply to the ATFL [47+, 48], is identi-
fied with color doppler mode (Fig. 1c). The CFL is evaluated
in a prone position with the ankle maximally dorsiflexed. The
US probe is placed on the oblique coronal plane to visualize
the long-axis view of the CFL for thickness, echogenicity, and
continuity (Fig. 2) [49¢]. In the CFL with normal tension, the
peroneal tendons are elevated toward the probe during
dorsiflexion of the ankle [50]. US-guided lateral ligament sta-
bilization is considered if any pathologic finding is detected in
ATFL and/or CFL by US (Fig. 3), and patients experience
recurrent instability after intensive functional rehabilitation.

Surgical Technique

The patient is placed in a supine position with the affected leg
internally rotated. A bump is placed under the buttocks to keep
the leg internally rotated. A sterilized wedge surgical cushion
is placed under the calf as a counter during distraction when
arthroscopic procedures for intra-articular lesions are per-
formed. Standard high frequency linear transducers (>
12 MHz) or hockey stick probes are used. It is easier to per-
form this procedure with the hockey stick probe because of its
superior controllability and visualization of the ATFL and
anterior lateral malleolar artery. In a case of severe mechanical
instability (namely, both ATFL and CFL are abnormal), how-
ever, standard linear transducers are employed to visualize the
sinus tarsi as well as the ATFL to place multiple sutures.

1. The tibiotalar joint is then infiltrated using 20 cc of epi-
nephrine or lidocaine with epinephrine while visualizing
the long axis of the ATFL with out-of-plane technique
with 25G needle. The local infiltrates such as epinephrine
and lidocaine allow us to improve the visualization of the
ATFL with US by separating the ATFL from surrounding
tissues.

2. While visualizing the ATFL in a long-axis view, a large
spinal needle with a curved tip such as the Micro
SutureLasso™ minor bend (Arthrex, Florida) is passed
under the ATFL with out-of-plane technique (Fig. 4a, b),
paying attention to the anterior lateral malleolar artery.
Once the needle tip becomes visible below the ATFL,
the probe is rotated 90° to scan the short-axis view of
ATFL, and then the needle is advanced just proximal to
peroneal tendons (Fig. 4c, d). By passing the needle below
ATFL and perpendicular to the long axis of the ATFL
under US guidance, we place sutures in the same manner
as the arthroscopic all-inside ATFL repair technique
[51ee]. The needle position should be in close proximity
to the peroneal tendons, which enables us to pass sutures
into the lateral fibulotalocalcaneal ligament complex [3e¢]
to lift up elongated ATFL.
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Fig. 1 Ultrasound (US) evaluation of the anterior talofibular ligament
(ATFL) in left ankle. a The patient assumes a sitting position with the
heel of the injured ankle hanging over the examiner’s knee. The probe is
placed at the distal edge of the lateral malleolus almost in parallel with the
sole. b A long-axis view of the ATFL is visualized (white arrowheads). ¢
The anterior lateral malleolar artery is identified next to vein with color

3. Also, the sural nerve can be avoided since it runs distal to
the peroneal tendons. The wire of the Micro
SutureLasso™ is deployed after the needle tip penetrates
the subcutaneous tissue and skin. The second wire can
then be placed along with the long axis of ATFL under
US guidance, again attempting not to damage the anterior
lateral malleolar artery.

4. After confirming a bony landmark of the fibular
attachment of the ATFL, a 5-mm skin incision with

Talus

doppler mode (white arrow). In order to obtain clear vascular images, we
should avoid excessive compression of the artery or vein by the
transducer. d Under the anterior drawer stress by the weight of the
lower limb and the examiner’s hand, the ATFL is stretched (white
arrowheads) with a clear fibrillar pattern

no. 11 blade is made 45° to the long axis of the
fibula and 1 cm distal-medial to the anatomical at-
tachment of the ATFL. Blunt dissection with a mos-
quito forceps is carried down to the intra-articular
area between the fibula and talus (Fig. 5a, b). A
suture anchor is placed at the anatomical attachment
of the ATFL after bringing the outer trocar to the
attachment of the ATFL under US guidance (Fig.
5c—e).

Fig. 2 Ultrasound (US) evaluation of the calcaneofibular ligament (CFL)
in right ankle. a The CFL is evaluated with the patient in prone position
with the ankle in maximum dorsiflexion. The probe is placed anterior to
the tip of the fibula toward calcaneal tuberosity. Anatomic studies have
suggested that the calcaneal attachment of the CFL has variations. b With
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the ankle in maximum dorsiflexion, both fibula and calcaneal fibers of the
CFL can be visualized (white arrowheads). ¢ With the ankle in
plantarflexion, only the calcaneal fibers of the CFL are visible (white
arrowheads). Peroneal tendons are also visible above the CFL



Curr Rev Musculoskelet Med

Fig. 3 Ultrasound (US) images of pathological anterior talofibular
ligament (ATFL) and calcaneofibular ligament (CFL) in chronic ankle
instability (CAI). a A long-axis view of hypoechoic ATFL (white
arrowheads) without clear fibrillar pattern is visualized. b Under
anterior drawer stress, no fibrillar pattern of elongated ATFL becomes
apparent. The distance between intra-articular fibular footprint and

5. The proximal and distal limbs of the wire are retrieved
subcutaneously with a grasper through the anchor inci-
sion. After suture relay, a simple interrupted suture with

Fig. 4 Ultrasound (US)-guided passing of the needle into the lateral
ligament complex of right ankle. a, b A large spinal needle with a
curved tip (yellow arrow) such as the Micro SutureLasso™ minor bend
(Arthrex, Florida) is introduced below the ATFL (white arrowheads) in a
long-axis view with out-of-plane technique while paying attention to the
location of anterior lateral malleolar artery. ¢, d The transduce is rotated

calcaneal footprint (yellow double arrow) is increased under anterior
drawer stress. ¢ A long-axis view of hypoechoic and thick CFL (white
arrowheads) is visualized. Only calcaneal fibers of the CFL
below peroneal tendons (P) are assessed in plantarflexion. d Under
maximum dorsiflexion, the fibular fibers of the CFL (white arrowheads)
become visible, yet no fibrillar pattern is apparent

or without a knot pusher or the lasso loop stitch technique
[52¢] is performed for tensioning the LLC with the ankle
in a neutral position.

90° and a short axis of the ATFL (yellow arrowheads) is visualized. The
needle is advanced below the ATFL just proximal to the peroneal tendons
(P). Theoretically, the needle tip could reach the lateral
fibulotalocalcaneal ligament complex which connect ATFL and CFL
fibers
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Fig. 5 Sonographically guided fibular anchor placement. a, b The
anatomical attachment of the ATFL (white arrowheads) with a unique
angular shape at fibula is confirmed. After a 5-mm skin incision with
no. 11 blade is made 45° to the long axis of the fibula and 1 cm distal-
medial to the anatomical attachment of the ATFL. Blunt dissection with a

6. Additional arthroscopic procedures are necessary in cases
of anterior impingement due to osteophytes and soft tis-
sues, osteochondritis dissecans, and synovitis before

mosquito forceps is carried down to the intra-articular area between the
fibula and talus. ¢ After bringing the outer trochar to the anatomical
attachment of ATFL under US guidance, we fix it with a hammer. d A
small hole is made via the outer trochar by a drill. e A suture anchor is
placed at the anatomical attachment of the ATFL

applying the tension to the LLC. The suture wires can
be visualized with arthroscopy 100% of the time, but the
suture anchors are rarely visible since it is difficult to

Fig. 6 Arthroscopic view of the wire and suture anchors in ultrasound
(US)-guided lateral ligament stabilization. a The wire, which is placed
under US guidance, can be visualized over the ATFL under arthroscopy
without fail. In contrast, a suture anchor is rarely visible under
arthroscopy. In the current case, we placed two anchors under US
guidance: one at the anatomical footprint of the ATFL, the other placed
proximally to the anatomical footprint. Only the proximally placed
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anchor (yellow arrow) was visible under arthroscopy at the distal
margin of the fibula. b) A postoperative computed tomography (CT)
showed two anchors. The proximal anchor (yellow arrow) was visible
under arthroscopy. The distal anchor (black arrow), which was placed at
the center of the anatomical attachment of the fibula under US guidance,
was not visible under arthroscopy
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visualize the center of anatomical footprint of the ATFL
under arthroscopy guidance [42¢¢] (Fig. 6).

Rehabilitation

Despite micro-invasive nature of this procedure, rehabilitation
program is similar to that of conventional arthroscopic and
open stabilization since the time period required for biological
healing process would be the same. It consists of three phases:
phase 1 (04 weeks) focuses on restoring full range of motion
with a brace after weaning off crutches and splint in 2 weeks;
phase 2 (4-8 weeks) focuses on restoring strength and propri-
oception in the brace; phase 3 (8—12 weeks) focuses on
implementing a sport-specific functional progression pro-
gram, starting with jogging and ending up with return to sport
or work-related activity by the end of phase 3 [1°].

Limitations

US-guided procedures are operator-dependent; thus, the phy-
sicians should be skilled in handling and operating US ma-
chines. Also, US view is limited to superficial structures of the
ankle; therefore, if additional intra-articular pathologic is pres-
ent, they cannot be appreciated or treated using US only.

Conclusions

Ultrasound is a useful adjunct to traditional surgical pro-
cedures for CAI. With US guidance, direct visualization
of desired ankle anatomical landmarks and structures
could increase accuracy, thus reducing surgical time, de-
creasing the incidence of iatrogenic damage to
neurovascular and other soft tissue structures, minimizing
wound complications, and improving outcomes. Despite
the steep learning curve, fundamental knowledge in the
use of US equipment and knowledge of the anatomy of
lateral ankle make ultrasound-guided ankle lateral liga-
ment stabilization reproducible.
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the distance of USG ATFLR would be non-inferior to open
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770e—78 This study aimed to assess the treatment outcomes of
lateral ankle ligament injuries using a new classification for
ATFL injuries based on US findings. Methods: A total of 140
acute lateral ankle ligament injuries in 132 patients (46 men, 86
women) treated non-operatively were evaluated retrospectively.
The average age of the patients was 17.8 years (range, 7—
57 years). Patients with a complaint of lateral ankle injury were
examined using US, and the anterior talofibular ligament dam-
age was classified into 5 types depending on the type of the
injury. The treat ment method was selected based on the ultra-
sonographic classification, and the clinical results were assessed
by original evaluation and compared between treatment
methods and classification types. Results: A Good or
Excellent treatment result was obtained in 133 out of 140 inju-
ries (95.0%). Significant differences were observed in the dis-
tribution of treatment methods by injury type (P <0.001), and
the distribution of outcomes was significantly different from the
uniform distribution (P <0.001). Our findings demonstrate that
the ultrasonographic classification proposed in this study can
be used to determine the appropriate treatment resulting in
good outcomes for all types of anterior talofibular ligament
damage. Conclusion: Visualization of injured ligaments using
US may introduce a novel approach of rating and treating lig-
ament injuries.

Gosselin M, Haynes J, et al. The arterial anatomy of the lateral
ligament complex of the ankle: a cadaveric study. Am J Sports
Med. 2018:1-6. https://doi.org/10.1177/0363546518808060
The purpose of this study was to define the vascular
anatomy of the lateral ligament complex of the ankle.
Methods: Thirty pairs of cadaveric specimens (60 total
legs) were amputated below the knee. India ink, followed
by Ward blue latex, was injected into the peroneal,
anterior tibial, and posterior tibial arteries to identify the
vascular supply of the lateral ligaments of the ankle.
Chemical debridement was performed with 8.0% sodium
hypochlorite to remove the soft tissues, leaving casts of the
vascular anatomy intact. The vascular supply to the lateral
ligament complex was then evaluated and recorded.
Results: The vascular supply to the lateral ankle ligaments
was characterized in 56 specimens: 52 (92.9%) had arterial
supply with an origin from the perforating anterior branch
of the peroneal artery; 51 (91.1%), from the posterior
branch of the peroneal artery; 29 (51.8%), from the
lateral tarsal branch of the dorsalis pedis; and 12 (21.4%),
from the posterior tibial artery. The anterior branch of the
peroneal artery was the dominant vascular supply in 39
specimens (69.6%). Conclusion: There are 4 separate
sources of extraosseous blood supply to the lateral
ligaments of the ankle. In all specimens, the anterior
talofibular ligament was supplied by the anterior branch
of the peroneal artery and/or the lateral tarsal artery of
the dorsalis pedis, while the posterior talofibular ligament
was supplied by the posterior branch of the peroneal artery
and/or the posterior tibial artery. The calcaneofibular liga-
ment received variable contributions from the anterior and
posterior branches of the peroneal artery, with few speci-
mens receiving a contribution from the lateral tarsal or pos-
terior tibial arteries. Clinical Relevance: Understanding the
vascular anatomy of the lateral ligament complex is benefi-
cial when considering surgical management and may pro-
vide insight into factors that lead to chronic instability.
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H, et al. Dorsiflexion is more feasible than plantar flexion in ultra-
sound evaluation of the calcaneofibular ligament: a combination
study of ultrasound and cadaver. Knee Surg Sports Traumatol
Arthrosc. 2019. https://doi.org/10.1007/s00167-019-05630-z
Purpose Ultrasound (US) is a valuable tool for the evaluation
of chronic lateral instability of the ankle; however, the feasibil-
ity of US for calcaneofibular ligament (CFL) assessment re-
mains unknown. This study aimed to depict and compare
CFL on US in various ankle positions to determine the optimal
method for evaluating CFL with US and to interpret US find-
ings using cadaveric specimens. Methods The US study includ-
ed 43 ankles of 25 healthy individuals. The CFL was scanned
with US in 20° plantar flexion, neutral position, 20°
dorsiflexion, and maximum dorsiflexion. The distances be-
tween fibula and CFL were compared. The cadaveric study
included macroscopic qualitative observation of the dynamic
change of CFL in 7 ankles and quantitative observation of the
directions of CFL and footprints in 17 ankles. Results In the US
study, the mean distance (mm) between fibula and CFL was 7.3
+1.3 in 20° plantar flexion, 6.7 = 1.6 in neutral position, 4.3 £2.
5 in 20° dorsiflexion and 3.1+2.1 in maximum dorsiflexion.
The more dorsiflexed the ankle was, the shorter the distance
between fibula and CFL was (Jonckheere’s trend test p <0.
001). In the cadaveric study, the CFL fibers were aligned
parallel between the mid-substance and the fibular attachment
in maximum dorsiflexion, whilst CFL was reflected and rotated
in plantar flexion. Conclusions The whole length of the CFL,
including its fibular attachment, is more likely to be visualized
with US in dorsiflexion than in plantar flexion due to the direc-
tion of the CFL at the fibular attachment, which is parallel with
the mid-substance in maximum dorsiflexion. Level of evidence
Iv.

Peetrons P, Creuter V, Bacq C. Sonography of ankle ligaments. J
Clin Ultrasound. 2004;32:491-9.

Vega J, Guelfi M, Malagelada F, Pena F, Dalmau-Pastor M.
Arthroscopic all-inside anterior talofibular ligament repair through
a three-portal and no-ankle-distraction technique. JBJS Essent Surg
Tech. 2018;8(3):e25. https://doi.org/10.2106/JBJS.ST.18.00026
Arthroscopic treatment of ankle instability is an emerging
field attracting increased interest among surgeons. The
arthroscopic all-inside ATFL repair allows the surgeon to ex-
plore the ankle joint, treat concomitant pathology when en-
countered, and reattach the injured ATFL to its fibular ana-
tomical location. The aim of this article is to describe the ar-
throscopic all-inside ATFL repair through a 3-portal no-ankle-
distraction technique. Description: after patient positioning,
anteromedial and anterolateral portals are created. An acces-
sory anterolateral portal is created just anterior to the fibula
and about 1 cm proximal to the tip of the lateral malleolus. The
arthroscope is introduced through the anteromedial portal,
and the instruments are introduced through the anterolateral
portal. Recognition of the ligament and evaluation of the liga-
ment tear with a probe are required. The footprint for the
fibular attachment of the ATFL is debrided. The ligament is
penetrated with a suture passer. A nitinol loop is pushed and
then is pulled out through the accessory portal. The nitinol wire
is replaced by a double high-resistance suture.The limbs of the
suture located in the accessory portal are passed through the
anterolateral portal. Next, one or both limbs of the suture are
passed through the loop suture. Pulling of the suture limbs
introduces the loop into the joint and the ligament is grasped
by the suture. The tunnel for the anchor is drilled. The knotless
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anchor is loaded with the suture, and the anchor and suture are
introduced with the ankle in dorsiflexion and valgus.
Postoperatively, the ankle is immobilized with a removable
walking boot for 4 weeks. Once use of the walking boot is
discontinued, physical therapy is started. Rationale: The de-
scribed technique has the advantage of being done with a min-
imally invasive approach and providing an anatomical repair
of the ligament. Concomitant intra-articular pathology can be
addressed during the procedure through the same arthroscopic
approaches. Early rehabilitation and the lack of intra-articular
knots areadditional benefits of the technique.

Takao M, Matsui K, et al. Arthroscopic anterior talofibular lig-
ament repair for lateral instability of the ankle. Knee Surg
Sports Traumatol Arthrosc. 2016;24:1003—6 Although several
arthroscopic procedures for lateral ligament instability of
the ankle have been reported recently, it is difficult to aug-
ment the reconstruction by arthroscopically tightening the
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inferior extensor retinaculum. There is also concern that
when using the inferior extensor retinaculum, this is not
strictly an anatomical repair since its calcaneal attachment
is different to that of the calcaneofibular ligament. If a lig-
ament repair is completed firmly, it is unnecessary to add
argumentation with inferior extensor retinaculum. The au-
thors describe a simplified technique, repair of the lateral
ligament alone using a lasso-loop stitch, which avoids addi-
tionally tighten the inferior extensor retinaculum. In this
paper, it is described an arthroscopic anterior talofibular
ligament repair using lasso-loop stitch alone for lateral in-
stability of the ankle that is likely safe for patients and min-
imal invasive. Level of evidence Therapeutic study, Level V.
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