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Abstract
The most common hindfoot pathologies seen in clinical 
practice and sports medicine are posterior ankle 
impingement and osteoarthrosis (OA). Both these—and 
other pathologies such as insertional tendinitis and 
Haglund’s disease—may cause significant disability, in 
both everyday life and during sporting activities. Post-
traumatic OA alone causes a healthcare burden of over 
3 billion US dollars per year. An adequate approach of 
these pathologies is required to minimise this healthcare 
burden and additionally to maintain patients’ economic 
productiveness. The aim of this article is to outline the 
most important evidence-based indications concerning 
posterior ankle arthroscopy focusing on diagnostics, 
surgical techniques, complications, geographical 
differences and future developments in the field of 
hindfoot arthroscopy. Initially, the treatment of hindfoot 
pathology is conservative. If adequate conservative 
treatment does not result in a good response, surgery may 
be indicated. Over the last three decades, arthroscopy of 
the ankle joint has become a standardised and important 
procedure, with numerous indications for both anterior 
and posterior pathology. Since 2000, a two-portal hindfoot 
arthroscopic approach has been described and used 
globally in clinical practice. Some of the indications that 
may be addressed using this approach are the treatment 
of posteriorly located osteochondral defects, posterior 
ankle impingement, pathology of the deep portion of the 
deltoid ligament, Cedell fracture, tarsal tunnel release, 
loose bodies and tibiotalar or subtalar arthrodesis. Tendon 
pathology can also be treated using posterior portals; 
however, this is beyond the scope of this review.

Introduction
Ankle disorders: prevalence and societal impact
Ankle disorders may cause significant burden to 
both professional athletes and to the non-sports 
population. Posterior ankle impingement is espe-
cially common in both football players and ballet 
dancers—due to high loads in plantar flexion.1 
Post-traumatic osteoarthritis is another common, 
and no less important, entity in orthopaedic 
practice. However, little data exist regarding its 
prevalence and relative disease. In 2006, it was 
reported that approximately 5.6 million individ-
uals suffered from post-traumatic OA in the USA 
to such a degree that an orthopaedic surgeon was 
consulted for their symptoms. About 85.5% of the 
costs associated with arthritis are  estimated to be 
attributable to posttraumatic  OA. A database of 
662 OA patients showed that 9.8% of all cases of 
knee OA were post-traumatic, while 1.6% of hip 
OA was post-traumatic and 79.5% of ankle OA 
was post-traumatic.2 Post-traumatic OA, causes an 
annual financial burden of more than US$3 billion, 
or 0.15% of the total US healthcare costs.2

History of ankle arthroscopy
The field of arthroscopic foot and ankle surgery 
has progressed tremendously since its inception 
in 1939.3 Access to the posterior compartment of 
the ankle and subtalar joint historically has been 
performed in combination with a two-portal ante-
rior approach, with the patient in the supine posi-
tion. A third posterolateral portal was used mainly 
for irrigation or for the introduction of a grasper 
in order to remove a loose body in the poste-
rior compartment. A posteromedial portal was 
regarded as dangerous because of potential nerve 
damage and damage to the posterior tibial artery 
and posteromedial tendons.4 In 2000, van Dijk  
et al5 developed a two-portal technique for hind-
foot arthroscopy with the patient in the prone posi-
tion. This approach is currently used as the standard 
approach for posterior pathology (figure  1). This 
technique provides excellent access to the poste-
rior ankle compartment, subtalar joint and also 
the extra-articular structures, thus allowing for 
the inspection and treatment of posterior ankle 
pathology such as posterior ankle impingement and 
flexor hallucis longus (FHL) tendinopathy.5–8 This 
approach can also be used to treat talar osteochon-
dral defects (OCDs), removal of loose bodies or to 
perform arthroscopic ankle fusion, subtalar fusion 
or a combined ankle and subtalar fusion. Additional 
proceduress are tarsal tunnel release and peroneal 
groove deepening for recurrent peroneal tendon 
dislocation.

Ankle arthroscopy has expanded to become an 
important therapeutic technique in the manage-
ment of disorders of the ankle joint.3 9 10 As the indi-
cations for hindfoot arthroscopy have increased, so 
has its usage. It is the procedure of choice for the 
treatment of chronic and post-traumatic patholo-
gies due to low morbidity rates, more rapid reha-
bilitation and favourable cosmetic results compared 
with conventional open surgical procedures.8 11

Reviews and state-of-the-art or current concept 
articles
Box 1 highlights six articles that the authors profess 
to be key in the development of posterior ankle 
arthroscopy. This article is the first state-of-the-art 
overview on ankle arthroscopy of the posterior 
ankle joint that discusses the diagnostics prior to 
arthroscopic treatment, the technique for posterior 
ankle arthroscopy, the complications, the pitfalls, 
any regional or geographical differences and future 
directions.

Current state of the art
Diagnostics
Thorough history taking and physical examination 
are the key to ensure a working hypothesis. For 
each pathology, specific indications may be found, 
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which can be confirmed or excluded by means of history taking 
and physical examination (table  1). A patient with subtalar 
pathology has deep ankle pain which cannot be easily repro-
duced by physical examination. Locking is a sign of a loose 
body. Hindfoot pain, which aggravates with plantar flexion, is 
typical for posterior impingement. Numbness is a sign of a tarsal 
tunnel syndrome. Each examination begins with inspection and 
malalignment must be looked for specifically.  The location of 
the pain is an important indicator. On physical examination, it 
is important to look for recognisable tenderness on palpation 
(figure 2). Not all disorders of the hindfoot can be diagnosed on 
palpation, but recognisable tenderness over one of the tendons 
guides the diagnosis in the direction of a tendon disorder.

The posterolateral talar process can be palpated on the 
posterolateral side of the ankle with the ankle in 15–20o plantar 
flexion. The posterior medial talar process can be palpated on the 
posteromedial side of the talus. It is important to determine the 
range of motion (ROM) of both the ankle joint and the subtalar 
joint and to compare both sides. At the conclusion of the exam-
ination, a posterior impingement test is performed  (figure  2)  
Recognisable posterior pain, confirms the diagnosis of posterior 
ankle impingement . Finally, the neurological and vascular status 
of the foot must be determined.

For posterior impingement, a lidocaine injection can be used for 
diagnostics, as it should result in a negative hyperplantar flexion 
test. The os trigonum is visible on lateral ankle radiographs, but 
it can be better visualised using a posterior impingement view—
made with the ankle in 25o external rotation (PIM-view).12 13 
Deep ankle pain is the main symptom of an OCD. Often routine 
ankle radiographs are negative.14–16 To determine the extent and 
location of an OCD and to determine if an anterior or a posterior 
ankle arthroscopic approach is required, a CT scancan be used. 
Verhagen has shown that both CT scan and MRI have a similar 
accuracy in detecting an OCD.17 For preoperative planning, a CT 
scan is preferable to determine the location and extent of the 
lesion and location of bony fragments. MRI is the imaging method 
of choice for evaluating soft tissue injury and bone bruises, but 
may overestimate the size of an OCD due to bone oedema. Ultra-
sonography is a relatively inexpensive and reliable alternative to 
MRI for detecting focal soft tissue damage.18 In case the diagnosis 
remains unclear in spite of all additional diagnostics the patient 
will likely not benefit from (diagnostic) arthroscopy.19 In case of 
suspicion of joint degeneration or OA, a standing radiograph may 
show joint space narrowing.20 

Preoperative severity of complaints may be assessed using 
patient reported outcome measures (table 2). These may addi-
tionally be used to evaluate postoperative recovery.

Figure 1  Posterior view of the anatomical dissection of the ankle ligaments showing the posterior intermalleolar ligament with its relation to the 
surrounding anatomy. The capsule was removed. (A) Dorsal flexion, (B) neutral position and (C) plantar flexion. The posterior intermalleolar ligament tenses 
during dorsiflexion and relaxes during plantar flexion. Trauma that causes forced dorsiflexion of the ankle can be assumed to produce injury to—or rupture 
of—this ligament or osteochondral avulsion. Plantar flexion would cause it to relax and become susceptible to trapping between the tibia and the talus, 
leading to impingement (from van Dijk, CN, Ankle Arthroscopy, 2014, Springer; reproduced with permission of van Dijk57) ©Dr. Pau Golano.  1. Lateral 
malleolus. 2. Malleolar fossa. 3. Peroneal groove of the fibula and peroneal tendons traject. 4. Posterior talofibular ligament. 5. Posterior intermalleolar 
ligament. 6. Lateral talar process. 7. Medial talar process. 8. Superficial component of the posterior tibiofibular ligament. 9. Deep component of the posterior 
tibiofibular ligament or transverse ligament. 10. Calcaneofibular ligament. 11. Subtalar joint. 12. Tunnel for the flexor hallucis longus tendon. 13. Tibialis 
posterior tendon traject. 14. Medial collateral ligament. 15. Flexor hallucis longus retinaculum. 16. Posterior talocalcaneal ligament. 17. Interosseous 
membrane.

Box 1  Key articles on posterior ankle arthroscopy

►► First description of the two-portal technique with the patient 
in the prone position by van Dijk et al5 showing good results 
with a 2-year follow-up.

►► In 2006, Pau Golanó published two articles providing detailed 
insight in the anatomy of the ankle with the focus on the 
salient facts for arthroscopists.58 59

►► The low complication rate per technique was outlined by the 
research group of Zengerink et al.23

►► A recent overview on causes, diagnosis, surgical technique, 
outcomes and complications is provided by Smyth et al.18

►► In 2015, Hayashi et al60 provided a radiographic overview on 
posterior ankle impingement, including the differentials that 
should be taken into account.

►► To assess the safety of the posterior approach of ankle 
arthrodesis, Kerkhoffs et al61 performed a cadaveric study to 
assess iatrogenic damage after posterior ankle arthroscopic 
procedure.
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Table 1  Key issues of patient selection

Indication History Physical examination Additional diagnostics

OCD treatment Deep ankle pain The pain cannot be provoked by palpation with 
the ankle in a neutral position

►► In case an X-ray does not show an OCD, a 
CT scan or MRI may be used.

►► CT scan for preoperative planning and 
determination of the size of the lesion

Posterior ankle 
impingement

Activity associated posterior ankle pain Hyper plantar flexion test Posterior impingement view to identify an os 
trigonum

Deltoid ligament/Cedell 
fracture

►► Hyperdorsiflexion or eversion trauma
►► Posteromedial ankle pain aggravated by 

running or walking on uneven ground

Recognisable pain by palpation of the 
posteromedial (retromalleolar) region

CT scan for affirmation of avulsion/fracture/
calcification

Tarsal tunnel syndrome Posteromedial ankle pain Sensory and motor nerve examination Electromyography

Loose body Activity associated ankle pain or locking No specific findings CT scan for affirmation of loose bodies and their 
location

Arthrodesis ►► Deep ankle pain
►► Failed conservative treatment
►► No other appropriate surgical option 

(shared decision-making)

ROM limitation
Crepitation
Deformation

Standing X-ray to confirm joint space narrowing

OCD, osteochondral defect; ROM, range of motion.

Figure 2  Pain experienced with posterior ankle impingement, intensified 
by maximal plantar flexion due to entrapment of soft and bony tissue.

Table 2  Validated outcome measures and classifications

Indication Outcome measure Classification

All indications FAOS*
SF-36*
AOFAS
VAS-FA
FAAM

NA

Impingement
►► Posterior impingement

Osteoarthritis scale, van Dijk et 
al.10 62*

Osteoarthritis Ankle osteoarthritis 
scale9 63

Osteoarthritis scale, van Dijk et 
al.10 62 *

OCD CT classification, Ferkel64*
MRI classification, Hepple65

*Approved by the ISAKOS scientific committee.
AOFAS, American Orthopaedic Foot and Ankle Society Score67; FAAM, Foot and 
Ankle Ability Measure68; FAOS, Foot and Ankle Outcome Score66; NA, not available; 
OCD, osteochondral defect; SF-36, Short Form (36) Health Survey66; VAS-FA, Visual 
Analogue Score Foot and Ankle.69

Non-operative treatment
Most ankle injuries are primarily treated non-operatively. If 
conservative treatment fails, surgery can be considered. Athletes 
require a quick return to play and may be eligible for acute 
surgical treatment.18

Surgical techniques
The operative approach to hindfoot pathology can be performed 
by means of open or arthroscopic surgery. Hindfoot pathology 
concerning tendons may also require a hindfoot approach. 
The best approach for this category of pathology is by tendos-
copy. Tendoscopy is, however, not the focus of this review. For 
hindfoot and posterior ankle arthroscopy, a two-portal hind-
foot approach is used and is routinely performed as a day care 
procedure. Generally, no prophylactic antibiotics are given. A 
4 mm 30o angle arthroscope or an 11 cm length 2.7 mm scope 
with high-volume sheath (4.6 mm) is used.5 The procedure is 
performed under general or neuraxial anaesthesia. A tourni-
quet is placed around the upper thigh, but arthroscopic surgery 
can also be performed without the use of a tourniquet.21 Kim 
et al22 described a technique for the treatment of concurrent 
anterior and posterior ankle impingement, in which the patient 
was placed in a prone position, with the ankle hung in a shoul-
der-holding traction frame and the application of non-invasive 
ankle distraction.

Posterior ankle arthroscopy
For posterior ankle arthroscopy, the patient is placed in the 
prone position, with the ankle overhanging the end of the table, 

or with a triangular cushion under the distal tibia (figure 3).23 24 
Using a two-portal approach, posterior ankle pathology can be 
visualised and subsequently treated.19 For subtalar arthrodesis 
and for a fibular groove deepening procedure, an additional 
third portal is used.14

The posterolateral portal is initially created at the level of the 
tip of the lateral malleolus and the arthroscope is introduced, 
with the initial view direction being 30o to the lateral side.25 Care 
must be taken to avoid damage to the sural nerve. The postero-
medial portal is then made at the same level (figure 4). A vertical 
stab incision is made and a mosquito clamp introduced. If scar 
tissue or adhesions are present, the mosquito clamp is exchanged 
for a 4.5 mm or 5.5 mm full radius shaver. Surgical debridement 
to improve the view is then commenced laterally—at the level of 
the subtalar joint, subsequently moving slowly towards the FHL. 
The FHL tendon is important to identify, as the neurovascular 
bundle lies just medial to it. For this reason, the area lateral to 
the FHL tendon is considered ‘safe’. Passive motion of the great 
toe may help to identify the tendon. After removal of the thin 
ankle joint capsule, the joint itself can be entered, inspected and 
treated.12 18 19 23 24
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Figure 3  (A) The ankle is kept in a neutral position for making the anatomic landmarks that are needed for portal placement. To define the portal 
location, a straight line is drawn from the tip of the lateral malleolus to the Achilles tendon, parallel to the sole of the foot. (A=Achilles tendon, L=lateral 
malleolus and PL=posterolateral portal). The posterolateral portal is made just above the line from the tip of the lateral malleolus to the Achilles tendon. (B) 
The posteromedial portal (PM) is located at the same level as the posterolateral portal, just in front of the medial aspect of the Achilles tendon. (M=medial 
malleolus). Caption is copied from the figure 7 of de Leeuw et al.14

Figure 4  Technique to orient the arthroscope and instrument for posterior ankle arthroscopy with the aim of approaching the posterior aspect of the 
talocrural joint for excision of the os trigonum or posterior bony spurs. (A) The arthroscope is inserted in the posterolateral portal in the direction of the 
space between the first and second toe. The arthroscope touches the bone. The direction of view is 30° to the lateral side. The shaver is introduced through 
the medial portal and pushed anteriorly to the Achilles tendon to touch the shaft of the arthroscope. (B) The tip of the shaver is moved down along the shaft 
of the arthroscope to meet the arthroscope where it touches the bone. (C) 1—arthroscope; 2—shaver; 3—Rouviere ligament; 4—fatty tissue and 5—talus/
calcaneus. (D) The arthroscope is moved backward and tilted to the medial side to bring the tip of the shaver into view. From this position, the shaver can be 
used to carefully remove the Rouviere ligament and fatty tissue to create a working area with a clear view of the posterior aspect of the talus and talocrural 
and subtalar joints.

Surgical indications
Arthroscopic surgery offers advantages such as direct visualisa-
tion of structures, improved assessment of articular cartilage, 
decreased postoperative morbidity, improved rehabilitation 
(both more rapid and also in terms of better functionality), 
earlier resumption of sports and improved day care treatment.19

The main pathologies that can be treated with hindfoot 
arthroscopy are posteriorly located OCDs, loose bodies, ossi-
cles, post-traumatic calcifications, avulsion fragments, posterior 
tibial rim osteophytes, chondromatosis and chronic synovitis 
(table  3).26 Pathology of the subtalar joint like osteophytes or 
loose bodiescan also be treated by means of hindfoot arthros-
copy.Extra-articular structures that can be treated with hindfoot 
arthroscopy are the hindfoot ankle tendons, the deep portion of 
the deltoid ligament and a symptomatic os trigonum .12 25 27 28 
Phisitkul et al29 showed that, in patients with early-stage OA, 

arthroscopic debridement was useful in the treatment of impinge-
ment syndromes. Additional indications for which hindfoot 
arthroscopy may be used is the treatment of posteriorly located 
intraosseous talar cysts, talar body fractures and pigmented 
villonodular synovitis.Finally hindfoot endoscopy can be used to 
perform ankle arthrodesis or a subtalar arthrodesis.

Osteochondral defect
Talar OCD’s  are mainly post-traumatic. Due to the post-trau-
matic origin concomitant ankle instability is not uncommon.30–32 
Post-traumatic  OCDs may remain asymptomatic or may even 
heal. A significant  number however, progresses to deep ankle 
pain exacerbated during weight bearing. Symptoms includepro-
longed swelling , joint stiffness, recurrent synovitis, catching and 
locking. Non-surgical therapy has a success rate of 45%.12 18 The 
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Table 3  Essential and typical features of diagnostics and surgical procedures

Indication Diagnostic findings Surgical treatment

OCD treatment Deep ankle pain
Bone marrow oedema on MRI
Identify cysts and loose fragments

Arthroscopy first choice (anterior, posterior or both, depending the 
location of the lesion)

Posterior ankle impingement Os trigonum or prominent posterior talar process Posterior arthroscopy

Deltoid ligament/Cedell fracture Calcifications and avulsion fragments on CT scan Removal avulsion fragments and calcifications
Ligament reconstruction in case of persistent medial instability

Tarsal tunnel syndrome Space occupying lesions
Deformities

Local corticosteroid injections
Orthoses for foot deformities
Physiotherapy
Release of tibial nerve (endoscopic)

Loose body removal Chondral or post-traumatic origin
Avulsion fragments
Concomitant OCD

Posterior arthroscopy

Arthrodesis
►► Tibiotalar fusion
►► Subtalar fusion
►► Double fusion

►► Tibiotalar osteoarthritis
►► Sequelae of a fracture
►► Subtalar osteoarthritis
►► Symptomatic combined arthrosis

►► Standard portals with accessory anteromedial portal in case of 
‘bowler-hat’ shaped talus

►► Standard posterolateral and medial portal
►► Possible use of two accessory para-Achilles tendon portals
►► Minimal resection joint surface to avoid destabilisation

OCD, osteochondral defect.

Table 4  Essential and typical features of imaging techniques used in the diagnostic process of an OCD17 70 71

Imaging tool CT scan MRI

Lesion size High accuracy of both size and location Overestimation if size due to bone oedema

Concomitant damage Additional bony fragments and osteophytes Additional soft-tissue lesions

Preoperative planning A CT scan in forced plantar flexion (sagittal reconstruction) helps to 
determine whether anterior or posterior approach is required

Negatives No cartilage visualisation No loose body detection
No correct estimation of the size of the bony lesion

Radiation exposure Ionising radiation No ionising radiation

Diagnostic accuracy Sensitivity 81%
Specificity 99%
Positive predicting value 96%
Negative predicting value 94%

Sensitivity 96%
Specificity 96%
Positive predicting value 89%
Negative predicting value 99%

OCD, osteochondral defect.

treatment of choice for OCDs, in lesions less than 15 mm in diam-
eter, is arthroscopic debridement associated with subchondral 
bone penetration (curettage, drilling or microfracture).12 18 19 33 
No firm recommendations on the treatment of lesions greater 
than 15 mm can be made at present, due to the lack of evidence 
currently in the literature.34

If an OCD is diagnosed, ankle CT scan may help determine 
the exact size and location of the lesion (table  4). A CT scan 
in plantar flexion may also help to determine if an anterior or 
a posterior approach is indicated.17 Generally, treatment of an 
OCD is based on one of the following three principles:
1.	 debridement and bone marrow stimulation, potentially 

in combination with loose body removal (microfracture, 
abrasion arthroplasty or drilling);

2.	 securing a lesion to the talar dome (retrograde drilling, bone 
grafting or fragment fixation);

3.	 stimulating the development of hyaline cartilage 
(osteochondral autografts mosaicplasty, allografts or 
autologous chondrocyte implantation).35

As described by van Dijk et al,12 in an update on arthroscopic 
techniques, he cites ‘In these procedures, a 4.0 mm scope and a 
4.5- or 5.5 mm shaver are routinely used. If synovitis is present, 
a local synovectomy is performed with the ankle in dorsiflexion. 
The lesion is identified in forced plantar flexion by palpating 
the cartilage with a probe. A soft tissue distractor can be applied 
if needed. The full-radius resector is then introduced into the 

defect. In some cases, identifying the defect by introducing a 
spinal needle, probe, or curette can be useful before introducing 
the resector’.

To increase the chance of success, it is important to iden-
tify the full defect (including the anterior part) and to remove 
unstable cartilage and necrotic subchondral bone.  Hyaluron 
injections may improve surgical results after performing microf-
racture and debridement.36 After the procedure a compres-
sion dressing is applied.12 Good to excellent results have been 
reported for arthroscopic treatment of posteriorly located OCDs 
in 80%–87% of patients.17 23

Posterior ankle impingement
Posterior ankle arthroscopy has highlighted the need for specific 
anatomical knowledge, modified the classic arthroscopic tools 
and skills and has introduced a broad spectrum of new indica-
tions in posterior ankle pathology.12

Posterior ankle impingement is not always caused  by bony 
pathology. It frequently presents as a soft tissue impediment, 
with or without a bony component.12

Posterior ankle impingement syndrome consists of a group 
of pathologies characterised by posterior ankle pain in plantar 
flexion, frequently occurring in ballet dancers, downhill runners 
and football players.12 18 28 The mechanism of injury can be 
overuse or trauma. Differentiation between these two groups 
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is important, as the prognosis for posterior impingement from 
overuse is better, and these patients are more satisfied after 
arthroscopic treatment.19 37 The hyperplantar flexion test is 
considered positive for posterior impingement if it causes recog-
nisable  posterior ankle pain. Additionally, the physician can 
perform a diagnostic injection with lidocaine. Surgical resection 
is indicated in case of failure of conservative treatment.18 28

The main procedures are resection of an os trigonum, reduc-
tion of a prominent posterior talar process, and removal of a 
soft tissue impediment.12 38–40 In addition to the standard instru-
ments for treatment of osteophytes and ossicles, a 4 mm chisel 
and small periosteal elevator can be used.12 In order to be able 
to remove the posterior process or os trigonum, the surgeon will 
need to release the posterior talocalcaneal ligament and flexor 
retinaculum and partially detach the posterior talofibular liga-
ment. This creates enough working area to lift the os trigonum 
from the subtalar joint using a small-sized bone elevator. Subse-
quently, a grasper can be used to remove the fragment. Postop-
eratively, a sterile compression dressing is applied around the 
ankle.12

In the series of Spennachio et al,26 arthroscopic treatment 
of posterior impingement provided excellent results and clin-
ical improvement in all cases. In the series of Lopez et al,41 the 
Visual Analogue Scale for pain showed a decrease in reported 
pain from 7.5 preoperatively to 0.8, 1 month postoperatively. 
Overall, posterior ankle arthroscopy is considered safe and effec-
tive in the treatment of posterior ankle impingement in the elite 
football player, with an expected return to training of 5 weeks.42

Deep portion of the deltoid ligament and Cedell fracture
Two conditions often seen together are rupture of the deep 
portion of the deltoid ligament (posterior talotibial ligament 
(PTTL)) and a Cedell fracture. Both originate from a hyper-
dorsiflexion—or eversion trauma leading to an avulsion of the 
PTTL at its insertion (medial talar tubercle). Calcifications are 
not an uncommon result after this trauma. The most distinctive 
symptoms include posteromedial ankle pain, worsening by activ-
ities such as running and walking on uneven ground. Avulsion 
fragments, post-traumatic calcifications or ossicles in the deep 
portion of the deltoid ligament can be treated by removal of 
these bony structures.19 The avulsion fragment lies medial and 
anterior to the FHL; thus, care has to be taken to protect the 
neurovascular bundle. It is important to stay close to the bone 
and use blunt dissection with a small sized periosteal elevator. If 
persistent chronic medial instability is present, ligament recon-
struction can be carried out using a free graft of the plantaris 
tendon, with tendon allograft being an alternative. Given the 
continuing evolution of the anatomical understanding of this 
ligament, current treatment protocols for deltoid injuries require 
further standardisation, with an emphasis on proper diagnosis.43

Tarsal tunnel syndrome
Tarsal tunnel syndrome is an entrapment neuropathy of the tibial 
nerve. The cause is often ideopathic but factors such as trauma, 
space-occupying lesions and deformities of the foot have been 
shown to be related to its development.44 Clinically, patients 
may report symptoms that are difficult to localise, and physical 
examination findings vary greatly leading to underdiagnosis and 
misdiagnosis. A thorough history taking should ascertain any 
causative factors. Additionally, electromyography may support 
the diagnosis; however, a normal electromyogram does not 
exclude a tarsal tunnel syndrome. It has been shown that sensory 
nerve examination has a higher sensitivity compared with motor 

nerve examination.45 46 Conservative treatment consists of local 
corticosteroid injections, orthoses for foot deformities and phys-
iotherapy. If conservative treatment fails, endoscopic decompres-
sion is a good option. After identification of the FHL tendon, the 
fascia covering the tibial nerve is opened with a haemostat. The 
fascia is opened over its full length thereby exposing the tibial 
nerve. Adhesions are identified and the nerve is freed along its 
entire length.

Loose bodies
Loose bodies may be chondral or osteochondral in origin and can 
be post-traumatic or result from an OCD. Multiple loose bodies 
may develop in case of chondromatosis or synovial osteochon-
dromatosis. Loose bodies can cause pain, swelling, decreased 
ROM and locking. They do not necessarily float freely within 
the joint capsule but may also be fixed to synovium,  thereby 
being semi-loose bodies or ossicles. On a standard ankle radio-
graph, loose bodies can easily be missed. A CT scan is the 
additional investigation of choice. Localisation is important in 
order to facilitate and determine the best surgical approach for 
extraction.

Arthrodesis
Tibiotalar arthrodesis
For arthroscopic tibiotalar arthrodesis, the standard two-portal 
technique used in hindfoot arthroscopy is used. For debride-
ment, routine instruments are used: a 5.5 mm Bone-cutter shaver 
blade, a curved curette and a 5.0 mm osteotome. An accessory 
anteromedial portal may provide outcome in case of a ‘bowl-
er-hat’ shaped talus to ensure complete debridement of the ante-
rior part of the talus and distal tibia.

After full cartilage removal, including the joint gutters, the 
subchondral bone is removed until a bleeding bone surface is 
attained. The contour of the talus (and distal tibia) has to be kept 
intact. Two 6.5 mm cancellous compression screws are inserted 
through a midline incision and through the Achilles tendon. The 
excellent intra-articular operating area provides the ability to 
optimise hindfoot alignment and the easy orientation of the two 
screws intraoperatively. For this reason, the posterior approach 
is preferred over the anterior procedure. Fluoroscopy may be 
used as guidance for screw insertion.

After surgery, patients are kept in a non-weight bearing cast 
for 6 weeks. Depending on clinical and radiographic assess-
ment, a walker—or weight-bearing cast—is applied for another 
4–6 weeks. After radiographic fusion, the patient is allowed 
to wear normal shoes and resume activities, as tolerated. In 
summary, posterior arthroscopic fusion has proven to be an 
effective and safe option at mid-term follow-up in the treatment 
for progressed post-traumatic ankle osteoarthritis.47

Subtalar arthrodesis
The main indications for subtalar arthroscopy are sequelae of a 
fracture, a sprain or subtalar osteoarthritis. The first arthroscopic 
subtalar arthrodesis was described by Parisien et al48 which was a 
lateral and posterolateral approach. Later popularised by van Dijk 
et al5 an exclusively posterior approach was described. Preoper-
atively, an anteroposterior (AP) and lateral weight-bearing ankle 
X-ray should be performed and a CT scan can also be useful in 
preoperative planning.49 To perform a subtalar arthrodesis using 
posterior ankle arthroscopy, the patient is positioned prone with 
a tourniquet around the thigh. The foot is left free, hanging 
over the end of the table with the ability to place the ankle in 
a 90o angle. Routine posterolateral and posteromedial portals 
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Box 2 T ips and tricks for successful posterior arthroscopy

►► For correct orientation and reproducibility, always start with 
the arthroscope in the posterolateral portal.

►► Instruments introduced through the posteromedial portal are 
inserted perpendicular to the arthroscopic shaft. The shaft is 
subsequently used as a guide to direct instruments anteriorly. 
The direction of the arthroscopic view (30° angulation) is 
routinely towards the lateral side for optimal and consistent 
orientation throughout the procedure.

►► It may be helpful to enlarge the entry point through the crural 
fascia using a punch or scissors.

►► Identify the flexor hallucis longus (FHL) tendon. The FHL 
serves as a landmark. Avoid instrumentation medial to the 
FHL.

►► In OCD treatment, it is advised to regularly switch portals.

Box 3  Pitfalls in posterior ankle arthroscopy

►► Identify the flexor hallucis longus tendon and work lateral 
to this tendon, as the neurovascular bundle is situated just 
medial to it.

►► When microfracturing, an osteochondral defect, loose bony 
particles can be created with the microfracture which may act 
as loose bodies if not properly removed.

►► After peroneal groove deepening for recurrent peroneal 
tendon dislocation, the ankle is manipulated to check 
whether sufficient bone has been removed. Removing too 
much bone may result in a fracture of the lateral rim. To avoid 
damage to the tendon, the lateral edge of the groove should 
be smoothed.

are created as previously described. After identification of the 
subtalar joint, all cartilage is removed using curved curettes and 
a shaver system.50 A third sinus tarsi portal fascilitates debride-
ment of the anterior compartment of the subtalar joint. Fixa-
tion is performed, with two large-diameter (>6 mm) cannulated 
screws which are introduced through a separate incision at the 
level of the posterior calcaneus.5

Postoperatively, the ankle is immobilised using a removable 
non-weight bearing cast for 4–6 weeks, followed by a weight 
bearing cast for another 4–6 weeks. Arthroscopy has improved 
the  results when compared with open arthrodesis—signifi-
cantly reducing non-union rates and with fewer neurovascular 
complications.49

Double fusion
Through a posterior arthroscopic approach, double fusion 
(combined tibiotalar and subtalar arthrodesis) can be performed. 
Double fusion may be indicated in case of symptomatic combined 
arthrosis of the ankle joint and subtalar joint. Bernage et al51 
described the double fusion using two additional para-Achilles 
tendon portals. Minimal resection of the joint surfaces of both 
the subtalar and tibiotalar joint are described to avoid destabilisa-
tion of the joint. A tibial hindfoot nail is used for fixation, which 
is introduced through an incision on the sole of the foot. First, a 
transplantar K-wire is introduced which allows subsequent intro-
duction of reamers and the nail. Final osteochondral resection is 
performed with the K-wire still in place. Postoperative treatment 
is similar to that of the subtalar and ankle arthrodesis.

Contraindications to surgery
Absolute contraindications for any form of ankle arthroscopy 
include local (soft-tissue) infection, severe degenerative joint 
disease and poor vascularity of the leg.  Moderate degenera-
tive changes with diminished ROM, severe oedema, joint space 
narrowing and diabetic vascular disease account for relative 
contraindications.14 18 24

Complications
Overall hindfoot arthroscopy is regarded to be a safe proce-
dure. Nevertheless, adequate preoperative planning and the use 
of a careful, precise technique is important. The most common 
complications include neurological problems, sinus tract forma-
tion, vascular damage, synovitis and wound infection.23 The 
proximity of the medial neurovascular bundle to the posterome-
dial portal is the major concern for posterior ankle arthroscopy. 
Not only the use of the posteromedial portal is a risk factor for 
postoperative complications, but also the posterolateral portal 
which is close to the sural nerve. Inadequate portal positioning 
may cause damage to this nerve (box 2 and 3).18 Knowledge and 
understanding of the ankle joint anatomy help reducing these 
complications.19 Donnenwerth et al52 reported complications in 
3.8% of cases after hindfoot arthroscopy and Blazquez Martin 
et al53 reported complications in 12.06% of cases. Zengerink 
reported 2.3% of complications for hindfoot arthroscopy 
alone.23

Geographical differences
There have been reports of additional portals used in the tech-
nique of posterior arthroscopy. Two additional posterolateral 
portals have been described for the removal of os trigonum. 
Ferkel described removal of os trigonum by standard subtalar 
portals.54 These approaches have not met with great acceptance. 
The posterior approach cannot be regarded as state of art for 

ankle arthrodesis. The majority of current literature reports on 
performing an ankle arthrodesis through two anterior portals. 
For endoscopic double fusion, the posterior approach can be 
considered as state of art. For subtalar fusion in Europe, the 
two-portal hindfoot approach is mainly used. In the USA, some 
perform the two-portal hindfoot approach, but others report 
using the classic subtalar portals with the patient in lateral decu-
bitus position.55

In South America, arthroscopic surgeons use the two classic 
posterior portals as previously described. Most ankle surgeons 
in this region do not use dedicated instruments specifically 
designed for the ankle joint. The same problem occur with drills. 
In Argentina, for example, 95% of drills used in surgeries, are 
not specifically designed for arthroscopy.

A common issue in the Middle East is the high incidence of 
athletes with vitamin D deficiency.56 In combination with trig-
gering sports, this potentially can lead to early initiation of bony 
posterior impingement syndromes.

Future directions
Currently, the two-portal hindfoot arthroscopy technique is safe 
and accepted for most indications. In the future, more indica-
tions will undoubtedly arise, given the ongoing studies in combi-
nation with the use of hindfoot arthroscopy and new higher 
quality evidence emerging. This will strengthen current recom-
mendations and further help orthopaedic specialists in evidence-
based practice.26

Expansion of endoscopic soft tissue techniques in the hindfoot 
will likely be a major avenue of study. Currently, arthroscopy 
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is being performed for assessment and treatment of disorders 
of the peroneal tendon, posterior tibial tendon and Achilles 
tendon. For the Achilles tendon in particular, these techniques 
have been shown to be beneficial and future expansion in this 
direction can be anticipated.
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