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Abstract

Ankle arthroscopy is increasingly used

to deal with a wide range of ankle pathologies.

Technological advancement and a more

thorough understanding of the anatomy

have resulted in improved ability to perform

ankle arthroscopy. Arthroscopic surgery

offers the advantages related to any mini-

mally-invasive procedure: fewer wound

infections, less blood loss, smaller incisions

and less morbidity. This chapter describes

the major indications for arthroscopy and

presents current techniques.
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General Introduction

In 1931, Burman, one of the pioneers in arthro-

scopic surgery, was the first Orthopaedic surgeon

attempting arthroscopy of the ankle joint in a

cadaveric setting [1]. He concluded that the

ankle joint “is not suitable for arthroscopy,”

due to the narrow joint space. However, he also

concluded that “something” might be possible

once smaller arthroscopes became available.

The development of (fiberoptic) arthroscopes

gradually improved during the following

decades, resulting in Wantanabe’s report on a

series of 28 ankle arthroscopies in 1972 [2].

Several publications followed in the 1980s

[3–10]. Ever since, ankle arthroscopy has been

used as a powerful diagnostic and therapeutic

method.

Anterior ankle arthroscopy is currently indi-

cated in multiple ankle disorders: the treatment of

anterior impingement syndrome, osteochondral

defects (OCD’s) of the talus, loose body removal,

ossicles, adhesions and synovitis [11, 12].

With the introduction of a two-portal endo-

scopic hindfoot approach in 2000 [13], access to

the posterior aspect of the ankle and subtalar joint

has become a safe possibility, thereby resulting

in a superior approach to posterior located

intra-articular pathology as well as the possible

treatment of multiple extra-articular structures of

the hindfoot such as the os trigonum, flexor

hallucis longus and the deep portion of the deltoid

ligament [13].

Arthroscopic technique carries major advan-

tages over open techniques, including lower post-

operative morbidity; absence of limb-threatening

complications; less blood loss; shorter hospital

stay; faster rehabilitation and mobilization and

a decrease in complication rate [14–18]. To real-

ize these advantages the surgeon should be thor-

oughly familiar with the anatomy of the region

[19] and endoscopic techniques.

This chapter will discuss many different ankle

pathologies: anterior pathology; posterior pathol-

ogy as well as subtalar and peroneal tendon dis-

orders. All will be discussed, from the anatomy

and diagnosing through to the operative treatment

and rehabilitation.

Anatomy and Landmarks

A detailed knowledge of the anatomy of the ankle

joint, including the tendineous and neurovascular

structures around the ankle, is important to plan

and perform arthroscopic surgery. The anatomi-

cal landmarks of bone and soft tissues in and

around the ankle joint can easily be palpated

and can be marked on the patient’s skin. Land-

marks are important for a proper portal position-

ing and can assist through the course of the

procedure. The following landmarks are impor-

tant: both malleoli and the anterior joint line,

which can palpated by dorsi- and plantarflexing

the ankle. Also, the anterior tibial tendon; pero-

neal tertius tendon and the Achilles tendon act as

landmarks. Vascular landmarks include the great

saphenous vein, and the small saphenous vein.

Neural landmarks are the sural nerve, running

2 cm posterodistally to the lateral malleolus, and

the superficial peroneal nerve.
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Anatomy of the Flexor Hallucis Longus

The flexor hallucis longus (FHL) is the most later-

ally located bipennate muscle of the human calf.

Its tendon runs distally in a fibro-osseous gliding

channel, located between the posteromedial and

posterolateral talar process, at the ankle-subtalar

joint complex level. The flexor retinaculum, situ-

ated inbetween both processes, keeps the tendon in

place. The FHL tendon inserts in the distal phalanx

of the hallux after passing distally and medially

underneath the sustentaculum tali [20]. The FHL

tendon is an important landmark in hindfoot

endoscopy, as the posterior tibial neurovascular

bundle runs just medial to this tendon. Hence, the

safe area is lateral oto the FHL tendon.

Anatomy of the Subtalar Joint

A functional subtalar joint consists of an anterior,

middle, and posterior facet. The posterior facet

has both an intra-capsular and extra-capsular lig-

amentous support. The intra-capsular ligamentous

support includes the posterior talo-calcaneal liga-

ment, the lateral talo-calcaneal ligament and the

anterior capsular ligament of the posterior subtalar

joint. The extra-articular ligamentous support

consists of the cervical ligaments, the calcaneo-

fibular ligament, superficial deltoid ligament and

the interosseous talo-calcaneal ligaments [21].

Talo-calcaneal coalitions may occur in any of

these facets. However, themiddle facet is predom-

inantly involved [22, 23]. A talocalcaneal coali-

tionmay be osteofibrous, cartilaginous, or osseous

union of the talus and calcaneus [21]. Some coa-

litions may resolve during childhood as a result of

weight-bearing biomechanical activity [24]. Lim-

ited movement between two or more bones of the

subtalar joint complex leads to excessive stresses

in the hindfoot joint, thereby causing painful

inflammations and premature bone degeneration.

Anatomy of the Peroneal Tendons

The peroneus brevis muscle is situated

dorsomedially to the peroneus longus muscle

from its proximal aspect up to the fibular tip.

Here, the peroneus brevis tendon is still relatively

flat. Proximal to the lateral malleolus tip the

peroneus longus tendon is located dorsally to

the peroneus brevis tendon. Distal to the lateral

malleolus tip, the peroneus brevis tendon

becomes rounder, and crosses the round peroneus

longus tendon. The distal posterolateral part

of the fibula forms a fibrocartilaginous sliding

channel for the two peroneal tendons. The

tendons lie constrained in the malleolar groove

by the superior peroneal retinaculum and distally

by the inferior peroneal retinaculum [25, 26].

Aetiology

Anterior Ankle Impingement

Anterior ankle impingement syndrome is a pain

syndrome, characterized by anterior ankle pain

on (hyper) dorsiflexion [27]. Symptoms are

caused by impingement of hypertrophied soft

tissue and bony spurs within the ankle joint. The

most frequent cause of chronic pain after an ankle

sprain is known as soft tissue impingement syn-

drome [28]. The primary aetiology of this condi-

tion is injury to the ligamentous structures. Bony

impingement though, is believed to be elicited by

mechanical factors: repetitive capsuloli-

gamentous traction, by for instance repetitive

kicking with the foot in full plantar flexion, may

cause traction spurs [29]. This hypothesis is

supported by the fact that these spurs are found

frequently in athletes, who repetitively force their

ankle in hyper plantarflexion [3, 5, 29–31].

Posterior Ankle Impingement

Posterior ankle impingement syndrome covers

a group of pathologies characterized by posterior

ankle pain in plantar flexion. It may be caused by

overuse or after trauma. Differentiation between

these groups is important as posterior impinge-

ment due to overuse has a better prognosis [32]

and patients are more satisfied after arthroscopic

treatment [17].
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The overuse group mainly exists in ballet

dancers, downhill runners and soccer players

[32–34]. In professional ballet the specific dancing

steps force the ankle into hyper plantarflexion.

Through exercise the dancer will attempt to

increase the range of motion and joint mobility,

ultimately decreasing the distance between the cal-

caneus and talus. This can lead to a compression of

the anatomical structures between the calcaneus

and the posterior part of the distal tibia. In soccer,

the anatomical structures of the hindfoot are

exposed to high forces when kicking the ball with

the foot in plantarflexion. Eventually these repeti-

tive forcesmay cause posterior ankle impingement.

An isolated or combined hyper plantarflexion, and

supination, trauma can damage the structures of the

hindfoot and if so, result in a chronic posterior

ankle impingement syndrome. Congenital anatom-

ical anomalies, for example a prominent posterior

talar process, os trigonum or a talus bi-partitus [35]

can facilitate the occurrence of the syndrome. All

mechanisms can result in impingement of the soft

tissue structures. Eventually, this may result in

a swelling, partial rupture or fibrosis.

FHL Tendinopathy

Posterior ankle impingement syndrome is often

accompanied by tenosynovitis or degeneration of

the FHL tendon, especially in ballet dancers

[36–40]. Posterior ankle impingement based on

the os trigonum syndrome and FHL tendinitis are

two distinct entities, nevertheless they frequently

co-exist because of their close anatomical rela-

tionship [32, 41, 42]. Athletes performing repet-

itive forceful push-offs are at risk of developing a

FHL tendinitis [43]. Isolated FHL tendon pathol-

ogy is almost exclusively located behind the

medial malleolus, at the level of the fibro-osseous

tunnel [32, 40, 41, 44]. Stenosing tenosynovitis,

hallux saltans or triggering of the great toe can be

the result of the musculotendineous junction

being pulled inside the narrow tunnel during

ankle dorsiflexion [45]. This tenosynovitis may

be caused by hypertrophy, a nodule, or a low-

riding muscle belly. The fibro-osseous tunnel is

the region with the highest incidence of tendon

degeneration and ruptures. One explanation

could be a relative incongruity between the FHL

and its tunnel in the fully plantarflexed or

dorsiflexed position [32]. Another cause may be

the existence of an avascular zone at this level in

the tendon [32, 46]. Other pathology causing

FHL tendinopathy includes posteromedial talar

osteochondral defects and scar tissue formation

around the tendon [47].

Osteochondral Defects of the Talus
(OCD’s)

Trauma is widely accepted as the most important

aetiological factor in osteochondral defects

(OCD) of the talus. In 93–98 % of the lateral

talar lesions they are preceded by trauma, for

medial lesions this is 61–70 % [48, 49]. OCDs

can heal and remain asymptomatic or, amongst

other symptoms, progress to deep ankle pain on

weight-bearing.

Synovitis

Ankle joint synovitis may be defined as inflam-

mation and hypertrophy of the synovial lining of

the ankle joint, which can be either acute or

chronic. Synovitis can result after previous sur-

gery, ankle distortions or after fractures.

A haematoma may develop subsequent to an

injury, causing an exudate and swelling, this is

followed by an extensive cellular response,

inflammatory reaction of fibrous tissue,

hyalinization and ultimately synovitis.

Subtalar Coalitions

Subtalar pathology can be divided into post-

traumatic and congenital pathology.

Post traumatic subtalar pathology consists

largely of osteoarthritis, whereas a talocalcaneal

coalition is the main problem in congential

subtalar pathology. Longstanding osteoarthritis

however, may result in a talocalcaneal coalition.

A talocalcaneal coalition is the partial union of one
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or more facets of the talocalcaneal joint, resulting

in a restriction or absence of motion. A coalition

causes pain if it allowsmicro-motion in the bar and

the subtalar joint. In general, the timing of the

onset of the symptoms is explained by the ossifi-

cation of cartilaginous coalition. A talocalcaneal

coalition usually becomes symptomatic in the

early teenage years [50]. However, some may not

present until their third or fourth decade. Forceful

ankle trauma seems to be required for a coalition

to become symptomatic later in life [51].

Peroneal Tendon Dislocations

Peroneal tendon disorders are an under-recognized

source of posterolateral hindfoot pain and dysfunc-

tion. Pathology of the peroneal tendons is often

overlooked as it may be difficult to distinguish

them from lateral ankle ligament disorders [52].

In 1803, Monteggia was the first to describe

peroneal instability in a ballet dancer [53]. Two

factors can cause the tendons to dislocate; First,

the superior peroneal tendon retinaculum can be

too lax or disrupted [54–56]. The retinaculum

normally tightly covers the peroneal tendons at

the posterior-distal fibula, maintaining the

tendons at their anatomical site. In cases of trauma

this function can be impaired. The second mech-

anism is a (congenital) flat/non-concave configu-

ration of the posterior-distal part of the fibula [57,

58], with or without an inadequate amount of

cartilaginous rim [55]. In the normal situation

this part of the fibula is concave with a cartilagi-

nous rim at the most distal part, stabilising the

peroneal tendons behind the lateral malleolus.

Superior peroneal retinacular dysfunction and

an inadequate fibular groove often co-exist in

recurrent peroneal tendon dislocation.

Diagnosis

Anterior Ankle Impingement

A recognizable tenderness on palpation of the

anteromedial or anterolateral aspect of the ankle

joint should be present. Some swelling and/or

limitation of dorsiflexion may also be present

[30]. Pain on forced hyperdorsiflexion can be

present. However, a negative impingement test

does not rule out an anterior impingement test.

The cause of the impingement may be revealed

on a plain lateral radiograph, but an oblique

anteromedial impingement (AMI) view is man-

datory to detect bony ankle impingement on the

anteromedial side of the joint (Fig. 1a, b) [59].

Confirmation of the diagnosis can be obtained

through a CT-scan, which is usually not

necessary.

Posterior Ankle Impingement

The diagnosis is made by means of physical

examination. The forced passive hyper plantar

flexion test is positive when the patient complains

of recognizable pain during the test. A negative

test rules out the posterior ankle impingement

syndrome. After a positive test a diagnostic infil-

tration with Xylocaine® can be given. The diag-

nosis is confirmed if the pain diminishes

following infiltration (i.e. negative hyperplan-

tarflexion test after infiltration).

Both standard AP radiography as well as

a standard lateral views typically do not show

abnormalities in posterior impingement. For

a proper detection of these structures we recom-

mend a lateral radiograph with the foot in 25� of
external rotation in relation to the standard lateral

radiographs (Fig. 2a, b) [60]. A CT-scan can be of

use to confirm the diagnosis and is important for

pre-operative planning.

FHL Tendinopathy

In FHL tenosynovitis the pain is typically located

posteromedial behind the medial malleolus [36].

The pain is exacerbated by ankle motion and

hallux dorsiflexion, it diminishes at rest. Behind

the medial malleolus, the tendon can be palpated

at the level of the ankle joint. The ability to

palpate the tendon in its gliding channel is

increased if the patient repetitively flexes the

big toe with the ankle in 10–20� of plantar
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flexion. This manoeuvre will also differentiate

between FHL and posterior tibial tendon pathol-

ogy. A crepitus and recognizable tenderness can

be provoked in case of a stenosing tendinitis or

chronic inflammation. On active motion of the

great toe, a vertical moving nodule may be pal-

pable at the level of the gliding channel behind

the medial malleolus in some patients. In patients

with posteromedial ankle pain associated with

a positive hyperplanterflexion test, standard

weight-bearing radiographs in AP and lateral

direction are made. A MRI scan can be

a valuable diagnostic tool in possible tenosyno-

vitis and to rule out tendon ruptures [61]. Espe-

cially in post-traumatic cases, a CT scan is of

value to ascertain the extent of the injury of the

osteochondral defect and/or the exact location of

calcifications, ossicles or bony fragments.

OCD’s

Patients with an OCD presents with deep ankle

pain on or after weight-bearing. Physical exami-

nation may show a diminished range of motion

and a (prolonged) joint swelling.

The last two symptoms are however absent in

the majority of cases. In most patients a normal

ankle is seen without restriction of movement,

swelling or recognizable tenderness on palpation.

a

b

Fig. 1 X-rays of a 23 year-

old female patient with

anteromedial impingement

complaints. The standard

lateral view (a) shows no

abnormalities. The AMI

view (b) however shows

osteophyt formation

anteriorly (arrow)
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An anteroposterior (mortise) and lateral weight-

bearing view of both ankles are made. Initially

the damage may be too small to be visualized on

a routine radiograph. The OCD may become

apparent on radiographs at a later stage. One

may also find subchondral bone cysts as an

expression of an OCD. A posteromedial or pos-

terolateral defect may be revealed by a heel-rise

mortise view with the ankle in plantar flexion

[62]. Furthermore, CT-scan can be performed

to confirm the diagnosis and plan treatment.

CT-scan and MRI have shown equal accuracy

for detection of a talar OCD, but CT-scan is

much preferred for pre-operative planning [62].

Synovitis

Patients with chronic synovitis have complaints

of pain within the ankle joint, with or without

effusion. Their history may involve a traumatic

event, either significant or trivial. A local tender-

ness with some localized or generalized swelling

can be seen on physical examination. If com-

plaints are suspect for synovitis additional diag-

nostics are indicated, this includes laboratory

testing for infection parameters, uric acid and if

suspect, rheumatic factors. MRI is the preferred

method of imaging in synovitis.

Subtalar Pathology

Osteoarthritis
(Post-traumatic) ankle osteoarthritis causes pain,

loss of function and swelling of the ankle. One

should ask in specifically for a history of fractures

in the subtalar region. Longstanding osteoarthri-

tis may result in an increased stiffness of the joint.

When the ankle is moved crepitus may be found.

Osteoarthritis is easily detected on conventional

anteroposterior and lateral radiographs. These

may show joint space narrowing, subchondral

sclerosis, subchondral cysts and osteophytes.

Longstanding osteoarthritis may result in

a talocalcaneal coalition.

a b

Fig. 2 A 22 year-old female volleyball player with posterior impingement complaints: standard lateral X-ray (a)

showed no abnormality. The PIM view (b), clearly shows an os trigonum (arrow)
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Talocalcaneal Coalition
Patients with talocalcaneal coalition usually pre-

sent with non-specific hindfoot pain. Most

patients are initially completely asymptomatic

[63]. Complaints often start after a trivial trauma.

An inversion injury of the ankle may elicit these

complaints and the patient’s history may indicate

repeated ankle sprains [64]. Physical examination

shows a reduced or absent inversion and eversion

of the ankle [65]. Frequently, some degree of

fixed hindfoot valgus is seen. Conventional

anteroposterior and lateral weight-bearing radio-

graphs are made. The C-sign is an important

indicator for a subtalar coalition. It is easily

recognised sign of a talocalcaneal coalition

on the lateral radiograph [66] (Fig. 3). Other

important signs on the lateral radiograph include:

the talar “beak sign” and subchondral sclerosis.

[24, 67–69].

Further imaging must include a CT-scan

which is currently regarded as the best method

of imaging for talocalcaneal coalitions [66].

Peroneal Tendon Dislocations

Patients typically complain of a recurrent painful

and snapping sensation at the lateral aspect of the

ankle with a perception of ankle instability, espe-

cially when walking on uneven ground. The pain

and dislocation can be provoked by combined

dorsiflexion and eversion of the foot during

physical examination (Fig. 4a, b). As peroneal

tendon dislocation is a clinical diagnosis it does

not require additional diagnostics. However, as

multiple pathological conditions can co-exist,

routine anteroposterior and lateral weight-

bearing radiographs are made in case posterolat-

eral ankle pain persists after trauma. Additional

radiographic imaging, like MRI and ultrasonog-

raphy, may be helpful in diagnosing (partial)

tears of the peroneal tendons [70]. Both are con-

siderably accurate and precise [71].

Conservative Treatment, Indications
for Surgery and Contra-Indications

In general, patients with aforementioned symp-

tomatic ankle problems are treated conserva-

tively first. When conservative treatment fails,

arthroscopic surgical intervention is indicated in

all these types of pathology.

Anterior Ankle Impingement

Anterior impingement complaints may respond

to rest, activity modifications and non-steroidal

anti-inflammatory medications (NSAID’s). Phys-

ical therapy modalities or intra-articular corti-

sone injections may also relieve pain symptoms.

In anterior impingement, excision of soft tissue

overgrowths and osteophytes is an effective

Fig. 3 Standard lateral

X-ray of the foot. A C-sign

is clearly shown, indicated

by the arrows. The C-sign
indicates a talocalcaneal

bar
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treatment in patients without joint space

narrowing. Tibial and talar osteophytes can easily

be detected during the procedure with the ankle in

forced dorsiflexion. The capsule does not need to

be detached to locate these osteophytes.

Posterior Ankle Impingement

Conservative interventions include rest,

NSAID’s, physical therapy modalities or intra-

articular cortisone injections. Good functional

and clinical outcome have been described after

arthroscopic excision of soft tissue overgrowth;

osteophytes or a hypertrophic posterior talar pro-

cess and os trigonum in symptomatic posterior

ankle impingement [17, 18].

FHL Tendinopathy

Non-operative options include rest, activity mod-

ification, ice application, NSAIDs. and physical

therapy modalities, for instance stretching exer-

cises [32, 41]. If these fail, a corticosteroid injec-

tion around the tendon at the level of the tunnel

can be applied. However, one should be cautious

for the neurovascular bundle and tendon lesions.

Conservative treatment often does not completely

resolve complaints. Highly active athletes with a

competitive attitude will not permit themselves to

be inactive for a prolonged period. In these cases a

surgical intervention is indicated. In order to

achieve unrestricted movement of the tendon

FHL and treat tendinopathy. An arthroscopic

debridement of the tendon can be performed. This

may involve removal of an os trigonum. The flexor

retinaculumand tendon sheath can also be released.

OCD’s

In cases of a symptomatic OCD, arthroscopic

debridement and bone marrow stimulation is

currently the best treatment option for defects up

to 15 mm in diameter [49, 72]. All unstable car-

tilage including the underlying necrotic bone is

removed using this technique. After debridement,

multiple connections with the subchondral bone

are created by drilling or microfracturing. The

objective is to disrupt intra-osseous blood vessels,

hereby enhancing the release of growth factors

leading to fibrin-clot formation. It is thought that

the formation of local new blood vessels is stim-

ulated, marrow cells are introduced into the defect

and fibrocartilaginous tissue is formed [73].

a b

Fig. 4 Patient with a recurrent peroneal tendon dislocation. (a) shows the peroneal tendons (arrows) in place. (b) shows
the same patient in which the peroneal tendons (arrows) are dislocated
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Synovitis

Patients with an (acute) synovitis of the ankle may

respond to non-steroidal anti-inflammatory medi-

cations, intra-articular cortisone injections, or phys-

ical therapy modalities. Synovitis and especially

chronic synovitis, which does not respond well to

conservative treatment may sometimes require an

arthroscopic synovectomy. If, after adequate and

work-up the patient fails to respond to conservative

treatment, ankle arthroscopy is indicated

Subtalar Coalitions

Non-operative intervention includes modification

of activity level; orthotics and use of NSAIDs. or

cast immobilisation. During a 6 week cast immo-

bilization period patients may show a resolution of

symptoms. If, after cast removal, symptoms

reoccur, a second period of casting can be

tried [65]. Surgical intervention is however

often required. In children, resection of the

talocalcaneal bar should be postponed until

the bar is ossified. Arthrodesis is the intervention

of choice in skeletally-mature patients with recur-

rent pain [51, 74].

Peroneal Tendon Pathology

The primary indication for treating peroneal ten-

don pathology, is pain [75]. Conservativemanage-

ment should include activity modification; change

of footwear; temporary immobilization or cortico-

steroid injection. Also, lateral heel wedges can

take the strain off the peroneal tendon which

may allow healing [76]. After several months of

conservative treatment with minimal results, open

or endoscopic/tendoscopic surgery is indicated.

Recurrent dislocation of the peroneal tendons is

an indication for a stabilizing procedure.

Contra-Indications

Relative contra-indications for arthroscopy of

the ankle include moderate degenerative joint

disease, a tenuous vascular status and severe

oedema. More absolute contra-indications

include localized soft-tissue infection and severe

degenerative joint disease. Obesity, although not

a contra-indication, significantly contributes to a

prolonged intra-operative surgical time and post-

operative morbidity [77].

Pre-Operative Preparation and
Planning

Always start with routine weight-bearing radio-

graphs in an anteroposterior (AP) and lateral

directions. If weight-bearing views are negative

in anteromedial impingement an oblique AMI

radiograph is indicated. Anteromedially located

tibial or talar osteophytes are over-projected by

the anterolateral border of the distal tibia or

by the lateral part of the talar neck and body

in the standard radiographs. In the oblique

anteromedial impingement (AMI) view, the

beam is tilted in a 45� craniocaudal direction

with the leg in 30� external rotation and the

foot in plantarflexion in relation to the standard

lateral radiograph position [78] (Fig. 1b). In pa-

tients with an osteochondral defect the standard

weight-bearing radiographs may show an area

of detached bone, surrounded by radiolucency.

Initially the defect might be too small to be

visualized. A heel rise mortise view

may reveal a posteriorly-located osteochondral

defect [62]. For further diagnostic evaluation

CT and MRI have demonstrated similar accu-

racy [62]. A multi-slice helical CT-scan is pre-

ferred to determine the extent of the defect and

also to decide upon anterior or posterior arthro-

scopic approach for debridement and bone mar-

row stimulation [62]. In patients with posterior

ankle impingement the AP ankle view typically

does not show abnormalities. Osteophytes,

calcifications, loose bodies, chondromatosis as

well as hypertrophy of the postero-superior

calcaneal border can often be detected by

the lateral ankle radiograph. In case of doubt,

for the differentiation between hypertrophy of

the posterior talar process or an os trigonum, we
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recommend a lateral radiograph view with the

foot in 25� external rotation in relation to the

standard lateral radiograph (Fig. 2b). Especially

in post-traumatic cases, a spiral CT scan can be

important to ascertain the extent of the injury

and the exact location of calcifications or frag-

ments. In general, soft tissue pathology conse-

quently can be visualized best using a MRI

scan. Ultrasonography seems to be a good and

relatively cheap alternative, with a positive pre-

dictive value of 100 % for peroneal tendon

dislocation [71, 79].

Surgical Techniques

Anterior Ankle Arthroscopy

Anterior ankle arthroscopy is carried out as an

outpatient procedure under general or spinal

anaesthesia. The patient is placed supine.

A support is placed at the contralateral side of

the pelvis to safely turn the table sideways. The

involved leg is marked to avoid wrong side sur-

gery. The heel of the affected foot rests on the

very end of the operating table. This way the

surgeon can fully dorsiflex the ankle by leaning

against the foot sole, and use the table as a lever

when maximal plantar flexion is needed. Correct

placement of the arthroscopic portals is important

for successful arthroscopy. The anteromedial and

anterolateral portal will provide adequate access

to the ankle joint, additional portals are located

just in front of the tip of the medial or lateral

malleolus. The anteromedial portal is made first

with the ankle in slight dorsiflexion (Fig. 5). As

the skin is incised just medial to the anterior tibial

tendon, the subcutaneous layer is bluntly dis-

sected with a mosquito clamp at the level of the

ankle joint. A 4.0 mm 30� angled arthroscope is

introduced while the ankle is in full dorsiflexion.

This protects the talar cartilage as it is covered by

the tibial cartilage. For irrigation normal saline

is used; flow is obtained by gravity. The

anterolateral portal is made under direct vision.

A spinal needle is introduced just lateral to the

peroneus tertius tendon. A vertical skin incision

is made with special attention not to damage the

superficial peroneal nerve. The subcutaneous

layers are bluntly dissected with a mosquito

clamp and the desired instrument can be intro-

duced. The contour of the anterior tibia is identi-

fied and in case of an osteophyte, soft tissue

superior to the osteophyte is removed with

a shaver. The extent of the osteophyte is deter-

mined and the osteophyte is subsequently

removed using a 4 mm chisel and/or shaver.

When an osteophyte is located at the medial distal

tibial rim or the front of the medial malleolus, the

arthroscope is moved to the anterolateral portal

and the instruments are introduced through the

Fig. 5 Portal placement for anterior ankle arthroscopy,

the anteromedial portal (M) and anterolateral portal (L)

are marked
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anteromedial portal. Osteophytes at the tip of

the medial malleolus and ossicles or avulsion

fragments in this area can be removed in

a similar manner. We use a non-invasive soft-

tissue distraction device when indicated [80].

An accessory portal in front of the tip of

the medial malleolus, can be helpful. In case of

osteophytes at the tip of the medial malleolus,

usually overcorrection of the tip is feasible

using a bone cutting shaver. The skin incisions

are sutured with 3.0 Ethilon. The incisions

and surrounding skin are injected with 10 ml of

a 0.5 % bupivacaine/morphine solution. Finally

a sterile, compressive dressing is applied.

Posterior Ankle Arthroscopy

The procedure is carried out as outpatient surgery

under general anaesthesia or spinal anaesthesia.

The patient is placed prone. The involved leg is

marked to avoid wrong side surgery. The

patient’s ankle is placed slightly over the distal

edge of the table and a small support is placed

under the lower leg, enhancing free movement of

the ankle. A support is placed at the ipsilateral

side of the pelvis to safely rotate the table when

needed; a tourniquet is inflated around the thigh.

Normal saline is used for irrigation. Along with

the standard excisional and motorised instru-

ments for treatment of osteophytes and ossicles,

a 4 mm chisel and periosteal elevator can be

useful. The anatomical landmarks, pre-

operatively marked, are the lateral malleolus,

medial and lateral border of the Achilles tendon

and the sole of the foot. A straight line, parallel to

the sole, is drawn from the tip of the lateral

malleolus to the Achilles tendon. The posterolat-

eral portal is made directly in front of the Achilles

tendon just proximal to this line (Fig. 6a). After

making a vertical stab incision, the subcutaneous

layer is split by a mosquito clamp. The mosquito

is directed toward the interdigital webspace

between the first and second toe. As the tip of

the clamp touches the bone, it is exchanged for

a 4.5-mm arthroscope with the blunt trocar

pointing in the same direction. By palpating the

bone in the sagittal plane, the level of the ankle

joint and subtalar joint can often be distinguished

as the prominent posterior talar process or os

trigonum can be felt as a posterior prominence

in between the two joints. The trocar is situated

extra-articular at the level of the ankle joint. It is

exchanged for a 4 mm arthroscope with the

direction of view 30� to the lateral side.

The posteromedial portal is made medially to

the Achilles tendon, at the same level as the

posterolateral portal, just above the line from

the tip of the lateral malleolus (Fig. 6b). After

making a vertical stab incision, a mosquito clamp

is pointed in the direction of the arthroscopic

shaft in a 90� angle. Once the mosquito clamp

touches the arthroscopic shaft, the shaft is used as

a guide to move anteriorly towards the ankle

joint, touching the arthroscope shaft all the way

until it reaches the bone. The shaft is subse-

quently pulled slightly backwards until the tip

of the mosquito clamp becomes visible. The

clamp is used to spread the extra-articular soft

tissue in front of the arthroscope. After exchang-

ing the mosquito clamp for a 5 mm full radius

resector, the fatty tissue lateral from the FHL

tendon overlying the posterior ankle capsule is

resected. The tip of the shaver is directed in

a lateral and slightly plantar direction towards

the lateral aspect of the subtalar joint. Once this

tissue is debrided, the ankle and subtalar joints

are entered easily by penetrating the joint cap-

sule. At the level of the ankle joint, the posterior

tibiofibular ligament is recognized as well as the

posterior talofibular ligament. The posterior talar

process can be freed from scar tissue and the FHL

tendon is identified. This tendon should be

located first, before addressing the pathology as

it is an important safety landmark. After removal

of the joint capsule of the ankle joint, the

intermalleolar and transverse ligament can be

lifted in order to enter and inspect the ankle

joint (Fig. 7). On the medial side, the tip of

the medial malleolus can be visualized as well

as the deep portion of the deltoid ligament. By

opening the joint capsule from inside out at the

level of the medial malleolus, the tendon sheath
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a

b

Fig. 6 (a) Portal

placement for posterior

ankle arthroscopy: the

lateral portal, to determine

the position of the portal

a straight line, parallel to
the sole of the foot (orange)
is made. (b) Portal

placement in posterior

ankle arthroscopy: the

medial portal. To determine

the position of the medial

portal the anatomical

landmarks are drawn

(black), the lateral line
(orange) is extended
medially over the Achilles

tendon (red arrow)
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of the posterior tibial tendon can be opened when

desired. The arthroscope can now be introduced

into the tendon sheath and the posterior tibial

tendon can be inspected. The same procedure

can be done for the flexor digitorum longus ten-

don. By applying manual distraction to the calca-

neus, the posterior compartment of the ankle

opens up and the shaver can be introduced into

the posterior ankle compartment. We prefer to

apply a soft-tissue distractor at this point [80].

A synovectomy and/or capsulectomy can be

performed. Inspection of the talar dome is possi-

ble over almost its entire surface as well as the

complete tibial plafond. Identification of an

osteochondral defect or subchondral cystic lesion

may require debridement and drilling. The poste-

rior syndesmotic ligaments are inspected

and debrided if fibrotic or ruptured. Removal of

a symptomatic os trigonum, a non-union of a

fracture of the posterior talar process or a symp-

tomatic large posterior talar prominence involves

partial detachment of the posterior talofibular

ligament and release of the flexor retinaculum

(Fig. 8). The FHL tendon sheath can be entered,

permitting an accurate inspection of the tendon

and if required a further release can be performed

anteriorly and distally (Fig. 9) Possible length

ruptures are debrided. The proximal part of the

tendon and the distal part of the muscle belly are

inspected and debrided in case of inflammation,

thickening or if nodules are present. Adhesions

and excessive scar tissue are removed. Wound

closure and dressing are performed in accordance

with anterior ankle arthroscopy.

a bFig. 7 Posterior ankle

arthroscopy in a right foot.

The photograph shows the

identification of the FHL

tendon (a) with its

retinaculum, hereafter the

ankle joint (arrow) is
inspected (b)

a cb

Fig. 8 FHL tendoscopy of the left ankle in a 20 year-old

male patient. Endoscopic situation prior to debridement

and release (a). The tendon is released from its

retinaculum (arrow) by means of a punch (b). Final situ-

ation after debridement and release, the arrows show the

released FHL retinaculum (c)
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Post-Operative Care and
Rehabilitation

Anterior Ankle Arthroscopy

The patient can be discharged on the same day as

surgery with a compression bandage applied

around the operated ankle. Active range of

motion exercises are encouraged and patients

are instructed to repetitively dorsiflex the

affected ankle several times an hour. Dependent

on the indication for anterior ankle arthroscopy

the patient is instructed when full weight-bearing

is allowed. Large osteochondral lesions (>1 cm)

require partial weight- bearing up to 6 weeks,

while anterior ankle arthroscopy for an osteo-

phyte allows the patient to fully bear weight

after 5 days.

Posterior Ankle Arthroscopy

The patient can be discharged on the same day as

surgery and weight-bearing is allowed as toler-

ated. The patient is instructed to elevate the foot

when not walking to prevent oedema. The dress-

ing is removed 3 days post-operatively and the

patient is permitted to shower. Performing active

range of motion exercises for at least three times

a day for 10 min each is encouraged. Patients

with limited range of motion are directed to

a physiotherapist.

Complications

Most arthroscopic complications can be avoided

if the surgeon becomes thoroughly familiar with

the anatomy of the region [19]. The increasing

a

c d e

b

Proximal

Distal

Lat Med

Fig. 9 Posterior talar process removal in the left ankle of

a 15 year-old female patient complaining of posterior

impingement problems. The hypertrophied posterior

talar process is released from the flexor retinaculum and

the PTFL by means of a punch (a, b). Hereafter, the talar

process is resected by means of a chisel and removed

using a large grasper (c, d). End situation after removal

(e), the subtalar joint is visible (arrow)
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use of ankle arthroscopy and its risks have been

well documented [6, 8, 19, 81–86]. Complica-

tions in ankle arthroscopy vary widely and ranges

from 9 % to 17 % [6, 19, 85, 87]. Ferkel reported

in the largest series an overall complication rate

of 9.0 % in 612 patients [85]. The most of these

complications were neurological (49 %), involv-

ing the superficial peroneal nerve (56 %), the

sural nerve (24 %), or the saphenous nerve

(20 %). Neurovascular injures are due to incor-

rect portal placement, pin placement, use of

a tourniquet, or prolonged or inappropriate dis-

traction [11]. A recent complication survey was

performed in our department: 1.300 consecutive

patients with ankle arthroscopy without routine

joint distraction were included; the overall com-

plication rate was 3.4 %. This includes 1.4 % for

hindfoot endoscopy [88]. Most investigators have

commented that the anteriomedial and

anterolateral portals are safe. In the past, the

posteromedial portal was not advised [5, 6, 84,

89–91], as the medial neurovascular bundle is at

risk during instrument penetration. However,

with the correct technique and experience there

is little risk of injury of this neurovascular struc-

ture [13, 92]. Other possible complications in

joint arthroscopy include infection; instrument

breakage; distractor-pin site pain or fracture

when using invasive distraction and damaging

the articular cartilage [85]. One must always be

alert to potential injury to the tendons crossing

the ankle joint. Careful pre-operative planning;

knowledge of anatomy and the use of appropriate

instrumentation and distraction methods help to

avoid these complications.

Summary

Arthroscopy has become an important operative

technique in treating a wide variety of ankle

pathology. It provides a minimally-invasive

approach as a good alternative to the existing

open surgical procedures. The surgeon must be

familiar with the anatomy and must use routine

portals in ankle arthroscopy. Ideally these routine

portals can be used to treat most pathology, with-

out the need for additional portals. Reports of

complications in ankle arthroscopy vary widely

and rates from 9 % to 17 % have been reported

[6, 19, 85, 87]. In the largest series, nearly 50% of

these complications were neurological [85]. This

high complication rate is technique-related.

When using the proper techniques the percentage

reduces to 3 %.

Open and arthroscopic resection of

osteophytes were compared by Scranton and

McDermott [16]. Arthroscopic resection is

favourable as compared to open removal for

both the length of hospitalization and time to

recovery. Prospective studies report on success

rates varying from 73 % to 96 % [93–95]. The

authors feel that the posteromedial and postero-

lateral portals, as described in 2000 [13] possess

the criteria, as discussed above. These portals

provide a safe access [92, 96]. Recently, a retro-

spective study has been published in which 16

posterior ankle arthroscopies were evaluated

[18]. All patients had a good functional and clin-

ical outcome at a mean follow-up of 32 months.

One patient had a temporary numbness in the

region of the scar. We published a prospective

series of 52 patients with posterior ankle impinge-

ment, treated with hindfoot endoscopy [17].

The two-portal endoscopic hindfoot approach

compares favourably with open surgery with

regard to less morbidity and a quicker recovery

[17]. The technique has now expanded to

other areas in the hindfoot. Endoscopic groove

deepening and subtalar arthrodesis techniques are

examples of this expension [97].
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