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Abstract

Introduction Ankle arthroscopy has come a long way since it was thought, it is not feasible because of tight joint and ana-
tomical characteristics of anklejoint. The same anatomical features like capsular attachment and safe accessory portals are
used to access the whole joint even with a rigid arthroscope.Ankle distraction method was routinely used to access the anterior
ankle. However, nowadays, anterior arthroscopy is done in dorsiflexion as this increasesthe anterior ankle joint volume, and
thereby easy access to various anatomical structures. On the other hand, intermittent traction is used to access theposterior
ankle. Initially used as a diagnostic tool, ankle arthroscopy is now used extensively as a therapeutic and reconstruction tool.
New evidence ispublished for all inside ligament reconstructions, effective management of impingement syndromes, and
osteochondral lesions. The indications are beingextended to fracture management and arthrodesis.

Methodology This narrative review was performed following a literature search in the Pubmed databaseand Medline using
the following keywords: ankle arthroscopy, portals, ankle OCD, functional outcome. Related articles were then reviewed.
Conclusion Complications rate is reduced with a better understanding of the relative anatomy of surrounding neurovascu-
lar structures and tendons with regard to theposition of ankle joint. This review on ankle arthroscopy focuses on anatomy,
indications, and complications. Ankle arthroscopy is a safe and elegant tool asany other joint arthroscopy.

Keywords Anterior ankle arthroscopy - Posterior ankle arthroscopy - Arthroscopy portals

Introduction/Background

Ankle arthroscopy is a minimally invasive diagnostic and
therapeutic tool that yields speedy recovery and decreased
morbidity. Today, surgeons carry out advanced therapeutic
procedures like all-inside ankle ligament reconstruction,
arthroscopy-assisted fracture fixation, and cartilage repair
and reconstruction arthroscopically.

Arthroscopic Ankle Anatomy

A sound understanding of ankle surface anatomy, intraar-
ticular anatomy, and anatomic variation of structures
with ankle movements is crucial to make portals, to avoid
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iatrogenic injuries, and to differentiate and recognize normal
versus abnormal.

The ankle is a load-bearing joint with a narrow intraar-
ticular space for the passage of arthroscope and instru-
ments. A unique feature of the ankle joint capsule is its
anterior insertion unto the tibia and talus, which occurs
away from the cartilage level [1]. Such an anatomic fea-
ture gives ample space in the anterior joint for arthroscope
and instruments, which can be further increased by dor-
siflexing the joint without the need for traction. Because
of the convex shape of the talus, it is not easy to navigate
a straight nonflexible arthroscope in the ankle joint, and
there are chances for iatrogenic injury to the cartilage.
van Dijk [2] advocated the dorsiflexion of the ankle while
introducing arthroscope and instruments. The bony and
soft tissue anatomical landmarks around the ankle are
easily palpable and make surface markings easy. Anterior
inferior tibiofibular (AITFL) and posterior inferior tibi-
ofibular ligament (PITFL) are both intraarticular. Deltoid
ligament, anterior talofibular ligament (ATFL), posterior
talofibular ligament (PTFL), and calcaneofibular ligament
(CFL) are intracapsular but extra-articular. Such a feature
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helps in easy visualization of ligaments and the manage-
ment of associated pathologies during ankle arthroscopy

[3].

Anterior Ankle Arthroscopy
Indications

Routine ankle arthroscopy is more sensitive than clinical
examination and imaging for chondral lesions and syndes-
motic injuries [4]. The main indications are the soft tis-
sue and bony impingements, osteochondral lesions, loose
bodies, and performing ankle arthrodesis [5], 6]. Ankle
arthroscopy is also indicated for the management of tibial
plafond and talus fractures for articular reduction, fixa-
tion, and in dealing with osteochondral injury and loose
osteochondral fragments [7]. Level IV evidence shows
good results following the use of ankle arthroscopy for the
reconstruction of lateral ligament s of the ankle. Extended
indications of ankle arthroscopy include management of
septic arthritis, arthrofibrosis [8] (Table 1).

Patient Positioning

The patient is positioned supine with a thigh tourniquet.
With the leg in a knee holder, the foot is dropped 3 to 4
inches off the table to allow the surgeon’s tummy assisted
ankle movements. A bolster under the gluteal region main-
tains the ankle in a neutral position. We do not recommend
routine use of distraction. For distraction, the noninvasive
ankle strap is used, which can be attached to a traction
device or on to the surgeon’s body. An additional poste-
rolateral portal can be easily made in a supine position.
A lateral decubitus position and a prone position are also
described for combined posterior arthroscopy (Fig. 1).

Table 1 Anterior ankle arthroscopy indications

Diagnostic arthroscopy before lateral ligament reconstruction,
deformity and malunion correction, and syndesmosis injuries

Bony and soft tissue impingement
Ligament injury/Instability
Syndesmotic injury
Osteochondral lesions
Periarticular fractures

Chronic arthritis—Arthrodesis
Loose body extraction

Acute septic arthritis

Chronic synovitis

Arthrofibrosis of ankle
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Fig. 1 Anterior ankle arthroscopy-patient positioning

Instrumentation and Set Up

For anterior ankle arthroscopy, a 4 mm 30° arthroscope
is routinely used. A 2.7-mm arthroscope is another option
that may be used to view the posterior ankle through ante-
rior portals. Large diameter arthroscopes have a substan-
tial field of vision when compared to smaller ones, and
the irrigation fluid flow is better in large arthroscopes.
With a 30° arthroscope, the visual field increases with a
rotation of scope and is useful in reaching difficult areas in
the ankle joint. A 70° scope gives better visualization but
with a blind spot in the front, where a user cannot see in
the direction of scope and may damage normal structures.
Arthroscope should have a matching trocar and cannula,
which acts as a protective sheath for easy introduction
of an arthroscope and also acts as a conduit for the irri-
gation fluid, both inflow, and outflow [9]. A fluid that is
isotonic with body fluids like ringer lactate and isotonic
saline is used. Fluid pump is not used routinely due to
risk of extravasation and gravity-assisted flow is enough to
maintain fluid flow in the ankle joint. The shaver and burr
corresponding to the size of arthroscope are used. Sharp
burrs are preferred for minimal heat generation. The latest
shavers with a hand, as well as foot control, is preferred.
A handheld probe is the most versatile instrument like
a surgeon’s finger. Different sizes of forceps, awls, and
curettes are required for bony procedures. Radiofrequency
to vaporize tissues may be used.

Portals

Anteromedial and anterolateral portals are standard work-
horse portals. With accurate localization of the superfi-
cial peroneal nerve, anterior ankle portals have become
secure portals. As per the need, additional portals like
accessory anteromedial, accessory anterolateral, sinus
tarsi portal, and lateral malleolar portals may be utilized.
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The anteromedial portal is made first, just medial to the
tibialis anterior tendon at joint level with a foot in dorsi-
flexion to avoid injury to tendon of tibialis anterior. Other
potential structures at risk are saphenous nerve and great
saphenous vein. The anterolateral portal is made just lat-
eral to extensor digitorum longus (EDL) or peroneus ter-
tius (PT) tendons. Most of the complications described in
ankle arthroscopy are related to this portal. The nerve that
is at risk is intermediate dorsal cutaneous nerve, the lateral
terminal branch of superficial peroneal nerve (SPN). The
anatomy of SPN varies considerably; by plantarflexion and
inversion, the surgeon can see and palpate these nerves in
30% individuals. With plantarflexion, SPN moves medially
and in neutral position SPN moves laterally; hence mark-
ing this nerve in plantar flexion and making an entry portal
in neutral position injures the nerve. Hence, it is safer to
make portal entry medial to the skin marking that is made
in plantar flexion [10-13].

The anterocentral portal is not routinely used because
of potential injury to neurovascular structures and is made
between EDL and EHL. Lateral malleolar portal, sinus
tarsi portal, and accessory anteromedial and anterolateral
portals may be used. These portals are made proximal to

|

Fig.2 Anteromedial portal
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anteromedial or anterolateral portals for ease of introducing
instruments (Fig. 2).

Standard Arthroscopic Evaluation

Ferkel et al. [14] developed a 21-point examination protocol
for a complete examination of the ankle joint. J Vega et al.
described a 7-point examination protocol for arthroscopy in
dorsiflexion and discretionary distraction, which we follow
[3, 15]. The first point is the lateral shoulder of the talar
dome and distal fascicle of the anterior inferior tibiofibular
ligament (AITFL). Lateral talar dome acts like a reference
point whenever the surgeon loses the orientation. The second
point consists of the fibular attachment of the distal fascicle
of AITFL and superior fascicle of the anterior talofibular lig-
ament (ATFL), distal fibula, and lateral talar wall. The third
point is the lateral talar neck and talar attachment of ATFL.
The fourth point is the medial talar neck and talar neck carti-
lage. The fifth point is a deltoid ligament, medial malleolus,
and medial talar wall. The sixth point is the medial talar
dome and notch of Henry. The seventh point is the anterior
distal tibial rim and central talar dome. The presence of fat
pads is normal, except lateral gutter, and needs shaving for
a better vision. With the distraction, and in patients with
generalised laxity chronic lateral ligament instability, central
and posterior compartments can be accessed [16] (Fig. 3).

Superficial
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Anterolateral
Portal

Extensor
Digitorum
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Fig.3 Anterolateral portal
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Osteochondral Lesions of Talus

Osteochondral lesion of the ankle is called by many names,
osteochondritis dessicans, transchondral talus fracture, and
osteochondral (OCL) fracture of the talus. Osteochondral
lesion affects cartilage and subchondral bone. Most of the
cases will have a history of trauma as the primary cause,
although some studies pointed at genetic, vascular, and
metabolic causes also. Imaging studies are the mainstay of
diagnosis [17]. Based on anatomical grid scheme, central
medial, zone 4, or centromedial (53%) is the common loca-
tion, followed by central lateral, zone 6 (25%) [18]. Treat-
ment is based on the size of the lesion, activity level, symp-
toms, and age. Restoring the subchondral bone for cartilage
regeneration is the aim, which can be achieved by fixing the
osteochondral fragment, subchondral bone marrow stimula-
tion, and cartilage transplantation. Stable lesions, irrespec-
tive of size and age, are fixed, including large lesions big-
ger than 15 mm with good bone base, in adolescents [19].
Bone marrow stimulation can be achieved by microfracture,
thereby releasing the stem cells and growth factors, which
in turn will form fibrocartilage. Arthroscopic drilling is an
accepted treatment for lesions smaller than 15 mm. If the
cartilage is intact, retrograde drilling assisted by image or
navigation is advocated. Osteochondral autograft or allo-
graft transplantation, autologous chondrocyte implantation,
and use of juvenile cartilage, have been reported in stud-
ies with good outcomes [20-22]. Bone marrow stimulation
and tissue transfer procedures like the use of concentrated
bone marrow aspirate, platelet-rich plasma, and autologous
collagen-induced chondrogenesis as a scaffold can be used to
enhance the outcomes [23-25]. In the case of failed surgery,
metal implants can be considered for salvage surgery [26].

Ankle Impingement

Ankle impingement is characterized by pain due to fric-
tion of pathological bony or soft tissue structures. Anterior
joint line pain is the diagnostic feature. Cases with inver-
sion injury may end up with the instability of the lateral
ankle joint complex, resulting in scar formation, and syno-
vitis in the lateral gutter, in turn leading to chronic lateral
ankle impingement. After failed conservative treatment,
arthroscopic debridement of the offending tissues results
in good results. If instability is associated with soft tis-
sue impingement, instability is also addressed [27-29].
Bony impingement is caused due to the development of
osteophytes secondary to instability and thereby repeated
microtrauma. Recurrent trauma, like in sports, causes
anterior osteophyte or central osteophyte. In symptomatic
cases, chronic pain, and decreased ankle range of motion
(mainly dorsiflexion) results. Failed conservative treat-
ment is an indication for arthroscopic osteophyte excision.
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If ankle instability is associated, it is also treated simul-
taneously. The rate of recurrent osteophytes after surgical
management is high [30-32].

Ankle Instability

Many surgeons routinely carry out a diagnostic arthros-
copy to see the ATFL and any associated osteochondral
pathology before proceeding with open Brostrom repair.
Most OCL heals well, but those that have not healed give
rise to chronic pain and progression of the lesion. Com-
plete arthroscopic treatment for ankle instability is evolv-
ing. ATFL and CFL are either repaired or reconstructed
with hamstring graft with knotless suture anchors and
interference screws under arthroscopic view. Many recent
studies have shown comparable results with the all-inside
arthroscopic repair of ATFL and fewer complications
[33-35]. All inside Deltoid ligament reconstruction is also
attempted with good results [36].

Arthrodesis

Indications for arthroscopic ankle arthrodesis include
post-traumatic, degenerative, and inflammatory arthritis
leading to loss of the articular cartilage. Cases with sig-
nificant defects, gross deformity, presence of active infec-
tion, and cases with neurovascular jeopardy are the con-
traindications. Indications of arthroscopy-assisted ankle
arthrodesis can be extended for cases with gross deformity
by addition of supra malleolar and calcaneal osteotomies,
Achilles lengthening, and ligament balancing [37]. The
advantages of the procedure are the preservation of the
inherent stability of the ankle, preservation of malleoli,
fewer complications, and faster recovery [38]. However,
there is a learning curve. The patient positioning, opera-
tion room set up, and equipment are the same as those for
routine arthroscopy. Some surgeons prefer to use a 2.7-mm
arthroscope in place of a 4-mm arthroscope. Ankle distrac-
tor is used for tight joints. The large joint shavers, burrs
of different sizes and shapes, straight and curved curettes,
and osteotomes are required. Operative steps comprise of
removal of cartilage with burrs and curettes, preparation of
articulating surfaces with drilling, and osteotome fish scal-
ing followed by fixation. Fixation is carried out with two
or three cannulated cancellous screws passed under image
guidance. Over the years, the procedure has evolved with-
out the use of skeletal distraction leading to a reduced rate
of complications [39]. Outcomes are favourable following
arthroscopic ankle arthrodesis, with 92% to 97% reported
rates of fusion with minimal complications [40, 41].
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Complications

Neurovascular injuries are the most reported complications.
These neurovascular injuries could be due to errors in portal
placement, prolonged distraction, and prolonged tourniquet
time. Anterolateral portal and superficial peroneal nerve
account for significant complications. latrogenic cartilage
damage is also common and under-reported. A study showed
31% of injuries with no significant consequences [42]. Com-
plications specific to arthroscopic ankle arthrodesis include
nerve injuries, pin tract infection and stress fractures, and
non-union. Cases in literature have been reported of tendon
and ligament injuries and pseudoaneurysm of the anterior
tibial artery. Rare complications are compartment syndrome
secondary to extravasation of fluid, wound healing issues
with infection, skin necrosis, hemarthrosis, synovial sinus
tract formation, deep vein thrombosis, complex regional pain
syndrome, and instrument breakage [43].

Posterior Ankle Arthroscopy

In 2000, van Dijk started a 2-portal posterior ankle arthros-
copy as a perfect diagnostic and therapeutic tool [44].
Posterior ankle arthroscopy became very popular due to
increased awareness among surgeons regarding posterior
ankle impingement syndrome (PAIS) and also due to recent
advances in hindfoot imaging.

Indications

The most common indication for a posterior ankle arthros-
copy is PAIS, which is a common issue with athletes and
dancers. PAIS is related to post-traumatic synovitis, scaring
of the capsule, intraarticular fibrosis, and bony prominence.
Failed conservative treatment is an indication for posterior
ankle arthroscopy in PAIS. The posterior ankle scope can
adequately manage many clinical conditions such as poste-
rior ankle and subtalar joint osteochondral lesions, enlarged
Stieda process, the pathological os trigonum, osteophytes,
loose bodies, chondromatosis, subtalar coalition, subtalar
and ankle arthritis, soft tissue impingement, FHL teno-
synovitis, synovitis, impingement of the joint capsule and
impingement of the anomalous muscles, calcaneoplasty for
haglund syndrome, and evaluation of fracture reduction [45]
(Table 2).

Patient Positioning

The patient is positioned in a prone position or lazy lateral
position with operating side down, with a thigh tourniquet.
The ankle is brought out of the edge of the operating table
so that the ankle can be moved freely. The operated limb is

Table 2 Posterior ankle arthroscopy indications

Bony and soft tissue impingements (Os trigonum and Stieda process)
Osteophyte clearance

Osteochondral lesions

Calcaneoplasty

FHL tenosynovitis

Loose body extraction

Chondromatosis

Subtalar coalitions

Ankle and subtalar arthritis

Fracture reduction evaluation

Fig.4 Posterior ankle arthroscopy-patient positioning

elevated on bolsters. Such positioning gives freedom for the
surgeon to handle foot and instruments. No distraction is
needed. Surface markings are a horizontal line from the tip
of the lateral malleoli to the Achilles tendon, and borders
of Achilles tendon. Portal entry points are marked on either
side of the Achilles tendon above the transverse line from
the fibular tip (Fig. 4).

Portals

The lateral portal is made first with the sharp knife and
then with blunt hemostat down to the bone. The direction
of the hemostat is towards the first webspace. Then a 30°,
2.7 mm, or a 4-mm scope is introduced. For creating a
medial portal, either a hemostat or a shaver is introduced
from medial to the lateral direction, anterior to tendoachil-
les to hit the scope. Once shaver or a hemostat hits the
scope, it is slid over the scope to reach to the end of the
scope. It is at this juncture that scope is withdrawn slightly
and structures visualized. A lateral portal is used for scope,
and a medial portal is used for instruments. FHL tendon
plays the most vital role in protecting the neurovascular
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structures, and intervention medial to FHL tendon should
be avoided. Horibe and colleagues described an accessory
lateral portal for excision of Os trigonum [44] (Fig. 5).

Technique

Through the medial portal, a shaver is introduced to shave
fat behind the talus until the inter malleolar ligament. FHL
tendon is identified medial to the capsule and a steida
process. Passive motion of the great toe can help in FHL
identification. If FHL is covered by soft tissue, a forceps
is used to dissect and clear the soft tissue. A shaver or
sometimes directly a chisel can be used to remove any
bony prominence compressing the FHL. PTIFL, PTFL,
and CFL are found lateral to the FHL tendon. For a sys-
tematic examination of all anatomical landmarks, a four-
quadrant method was described by Yasui et al. [46]. The
ankle, and subtalar joints can be accessed anterior to the
capsule (Fig. 6).

Fig.5 Posterior ankle arthroscopy-surface marking
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Fig.6 Technique for safe introduction of instruments through medial
portal

Posterior Ankle Impingement

Posterior ankle impingement (PAI) can be in the form of
soft tissue or a bony impingement. With two portals, space
is created in the posterolateral area behind the ankle and sub-
talar joints, and FHL is identified. Remaining lateral to FHL,
debridement of posterior capsules of the ankle and subtalar
joints is carried out to address the PAI. Enlarged Stieda pro-
cess can be shaved with the use of burr or shaver. For cases
with symptomatic os trigonum, all soft tissues surrounding
the os are removed, os separated from its attachment with
the talus, and excised. In cases with stenosing tenosynovitis
of FHL, the tenosynovium is debrided. Studies have shown
that following posterior ankle impingement clearance pro-
cedures, 79% of patients returned to sports in 6 weeks with
improved VAS and AOFAS scores [47].

Calcaneoplasty

Calcaneoplasty is a decompressive procedure, done routinely
for Haglund syndrome. Haglund syndrome is posterosuperior
calcaneal prominence, retrocalcaneal bursitis, insertional ten-
dinopathy of Achilles tendon. Pain is felt medially and laterally
near the posterosuperior border of the calcaneus. Dorsiflexion
causes pain because of the impingement of the retrocalcaneal
bursa between Achilles tendon and posterosuperior promi-
nence of the calcaneus. The condition is initially treated con-
servatively. Failed conservative treatment is an indication for
surgery. Arthroscopic surgery gives superior results in terms
of less scar, complications, post-op functional treatment, and
early return to work/sport than open calcaneoplasty. Calca-
neoplasty is generally done in a prone position, and some even
attempted it in supine and lateral position also. Lbib and Pen-
delton described a different set up for calcaneoplasty in a prone
position with a monitor at the foot end and surgeon by the
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side of the bed. A lateral portal is made first with small verti-
cal skin incision at the superolateral part of calcaneum, and
the medial portal is at the same level. Portals are interchange-
able for arthroscope and instruments. Some surgeons have
attempted Achilles tendon augmentation with suture anchor
when Haglund is associated with insertional tendinopathy,
with good results. In a cadaver study of biomechanical com-
parison of arthroscopic versus open calcaneoplasty the resec-
tion height was found to be similar, but pull-out strength was
much higher in arthroscopic calcaneoplasty than open tendon
splitting surgery [48, 49]

Osteochondral Lesion of Talus

A typical location is the middle third of medial or lateral
talar dome, rarely can be seen in posterior third. Ninety
percent of OCL can be treated by anterior ankle arthros-
copy, and some need posterior arthroscopy. Noninvasive
distraction in posterior ankle arthroscopy was not needed,
and maximum dorsiflexion was sufficient to reach approxi-
mately 40% of the talar cartilage for the treatment of OCL
through standard portals. If maximal dorsiflexion cannot
be achieved because of anterior osteophytes, they must be
addressed before posterior arthroscopy. Through the poste-
rior ankle arthroscopy, most of the procedures like curettage
and bone marrow stimulation, OATS, large fragment fixa-
tion can be carried out smoothly, but sometimes these have
to be converted into an open procedure. Kim et al. [50, 51]
described a three portal posterior arthroscopic technique for
OCL treatment.

Complications

Van Dijk and colleagues reported 86 endoscopic hindfoot
procedures done between 1995 and 2000, without com-
plications [44]. Nickisch et al. [52] is a cohort study and
not scientific review in 2012 complications of 189 hindfeet
arthroscopic procedures carried from 2001 to 2009. The
overall complication rate noticed was 8.5%, with common
complications being neurologic complications (sural nerve),
plantar numbness, complex regional pain syndrome, poste-
rior muscular tightness, and post-op infection. Most of the
complications were reversible. Zwiers et al. concluded that
based on low complications and early return to activity, pos-
terior ankle arthroscopy is recommended against the open
procedure [53].

Future

The future of arthroscopic ankle procedures is bright, with
more and more surgeons getting familiar with the technique.
Complex procedures like arthroscopy-assisted fixation of

fractures and all-inside reconstruction of lateral ligaments
have become popular.
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