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Abstract The purpose of this work was to describe the

posterior ankle impingement syndrome related to the pos-

terolateral tubercle of the talus bone and to present a ret-

rospective analysis of our results after arthroscopic plasty

of the tubercle in 15 ankles with a mean 3-year follow-up.

Fifteen cases of posterior ankle impingement (PAI)

underwent arthroscopic excision of an impinging bone

spur. All the patients (13) were retrospectively evaluated at

an average of 36 months after index surgery. There were

seven women (bilateral in two of them) and six men. Ten

were involved in different kinds of sport and three were

professional ballet dancers. Preoperative symptoms in-

cluded pain localized in the posterior ankle, limitation of

motion, weakness and swelling. All patients had failed a

course of conservative therapies. Surgery was performed

through posterolateral and posteromedial portals as de-

scribed by van Dijk. After soft tissue debridement, partial

resection of the posterolateral process was performed until

there was complete plantar flexion without bone impinge-

ment. Postoperatively, all patients followed the same

rehabilitation protocol. Improvement in their impingement

symptoms was recorded in all of them according to

AOFAS score. One of them (7%) still had occasional

discomfort. The results suggest that arthroscopic bone

decompression of the posterolateral tubercle in cases of

PAI resistant to non-surgical therapies is an effective

treatment.

Keywords Ankle � Arthroscopy � Os trigonum �
Sports � Talus

Introduction

Posterior ankle impingement (PAI) is a syndrome charac-

terized by posterior chronic ankle pain. PAI is a common

complaint in athletes who are involved in activities that

require forced plantar flexion. Pain is usually referred to

the posterolateral part of the joint in cases of bony

impingement. However, when pain is also present in the

posteromedial aspect of the ankle, concomitant tendonitis

of the flexor hallucis longus (FHL) must be suspected.

Surgical treatment is usually performed through a pos-

terolateral or posteromedial approach and includes either a

release or resection of the injured soft tissues as well as the

bony involvement [13]. Satisfactory results have been re-

ported with this treatment when symptoms persist after a

course of conservative measures including anti-inflamma-

tory drugs and physical therapy [5, 7, 9, 13, 15].

There’s limited experience in arthroscopic treatment of

PAI syndrome [8]. This consists in debridement of soft

tissue and excision of bone fragment or an os trigonum

when present. However, a plasty of the tubercle may be

needed, specially in cases of impingement without any

bony abnormality. The plasty must be enough to allow for

complete plantar flexion without impingement. This can be
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assessed during the arthroscopic procedure since no dis-

traction device is used.

The aim of this work is to present the arthroscopic

technique and mid-term results in posterior ankle decom-

pression with plasty of the posterolateral talus tubercle. The

less invasive technique and quick recovery suggest that the

arthroscopic treatment of PAI syndrome offers better op-

tions than open surgical decompression.

Materials and methods

We retrospectively reviewed the charts of all patients who

underwent arthroscopic treatment for PAI syndrome from

2000 to 2004 at our institutions. Diagnosis of PAI syn-

drome was established in patients with posterior ankle pain

that increases with forced plantar flexion. Inclusion criteria

included patients with PAI syndrome with or without FHL

tendonitis who failed a 3-month program of conservative

treatment with NSAID and physical therapy. During this

time, 13 consecutive patients (15 ankles) were operated on

for PAI syndrome. The series included seven women and

six men. Ten of the patients were involved in recreational

sports (soccer, six; other, four) and three were professional

ballet dancers. There were 11 right ankles and 4 left ankles.

The average age of the patients at the time of surgery

was 21 years (range 14–35). The average follow-up was

36 months (range 15–63). Past history showed ankle sprain

in five cases and repetitive minor traumatism in ten.

Surgery was performed by three different surgeons with

the same surgical technique and postoperative protocol.

All patients were evaluated pre- and postoperatively by

history, physical examination, clinical ankle rating system

(AOFAS score) [10]. All patients were assessed with a

plain X-ray as well as an MRI [1, 2]. In case of diagnostic

doubt, a 99TC bone scintygraphy was performed.

Since all the patients followed arthroscopic treatment,

results were compared to published reported results.

Surgical technique

After undergoing either spinal or epidural anesthesia, the

patient was placed in the prone position with the foot

hanging free. A thigh tourniquet was applied. A 4.5 mm

30� arthroscope was regularly used. Manual traction al-

lowed adequate visualization of the posterior compartment.

Therefore, no distraction device was used in this series.

According to van Dijk et al. [14] a standard posterolateral

portal was established. Ninety degrees insertion of a blunt

trochar helped in establishing the posteromedial portal thus

avoiding any neurovascular damage. Once the Flexor

Hallucis Longus tendon (FHL) was identified (Fig. 1), the

soft tissue surrounding the posterolateral tubercle was

debrided with a shaver (Fig. 2). In the case of os trigonum

or a Sheperd’s fracture, the bone fragment was removed

with the burr or excised with grasping forceps (Fig. 3). The

remaining posterolateral tubercle is progressively elimi-

nated with the burr until there is no impingement at forced

plantar flexion with the posterior tibial aspect (Figs. 4, 5).

In the case of signs of thickening or symptoms of tendonitis

of FHL tendon, its sheath is released.

After surgical procedure, a compressive bandage was

applied and weight bearing restricted for 1 week post-

operatively. Figures 6, 7 show pre- and postoperative

radiology of case.

All ankle arthroscopies were done as an outpatient

procedure. Patients were sent for postoperative physical

therapy that included range of motion and muscle

strengthening exercises.

Results

All patients were available for a follow-up examination

(see Table 1). Preoperative symptoms included activity-

limiting pain in all cases. There were varying amounts of

stiffness, weakness or swelling. Activities noted to worsen

symptoms included jumping, shooting (soccer) and point

work (dancers). According to the AOFAS, the preoperative

medium score was 84.4 (range 72–87).

Fig. 1 Identification of FHL tendon

Fig. 2 Debridement of posterolateral process
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Sheperd’s fracture (fracture of posterolateral process)

and os trigonum can usually be assessed with conventional

radiology. In sagittal sequences, magnetic resonance

imaging (MRI) demonstrated abnormal bone marrow sig-

nal (edema) in this area that was consistent with bone

contusion or overload. Furthermore, in three cases, fluid

accumulation in the FHL sheath was observed. Bone

scintigraphy was carried out on four patients due to a

diagnostic doubt. It constantly revealed an uptake of the

tracer on the posterior aspect of the talus. There where ten

cases of impingement (one case with Stieda tubercle), four

of Sheperd’s fracture and one os trigonum.

All of the patients had been treated conservatively with

various modalities including heat, ice, massage, ultrasound,

strengthening and propioception exercises, nonsteroidal

anti-inflammatory drugs and local corticosteroid injections

(maximum three).

The average treatment course before surgery was

4 months (range 3–12). All patients failed to achieve suf-

ficient relief of symptoms with these conservative therapies

and were unable to participate in competitive activities.

Postoperative immobilization was 10 days in average

(range 7–15). A program of physical therapy was started

immediately afterwards and lasted for an average of

5 weeks (range 2–12). All the patients were able to return

to full performance without restriction at an average of

Fig. 3 Bone fragment removed

Fig. 4 Plasty of tubercule after removal of bone fragment

Fig. 5 Plasty of tubercule after removal of bone fragment

Fig. 6 Preoperative X-Ray

Fig. 7 Postoperative X-Ray
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3 months (range 1.5–9) after index surgery. All the patients

had normal plantar flexion after surgery. The postoperative

AOFAS score was 98.5 (range 77–100).

No major complications related to the procedure were

recorded. One patient developed a transient sensory neu-

rapraxia of the posterior tibial nerve after surgery. This

sensory deficit gradually returned to normal over time.

Discussion

PAI seems to be caused by chronic injury to the posterior

talar process and soft tissues between the calcaneus and the

posterior edge of the tibia on plantar flexion [9]. Therefore,

activities requiring repetitive forced plantar flexion are

more prone to develop the syndrome [5, 7]. In the present

series, two-thirds of the cases were attributed to a repetitive

minor trauma (soccer and basketball players) and the rest to

an overuse syndrome (ballet dancers).

Although PAI is known in ballet dancers [5, 6], it has

also been recognized in those patients involved in sports

activities like soccer, basketball or other athletic activi-

ties [3, 11, 15]. Several causes have been suggested,

including: (a) a prominent posterior process of the talus

(known as Stieda’s process since his description in

1869), a downward sloping posterior lip of the tibia or

an os trigonum (an accessory bone of the lateral tubercle

of the talus that may persist unfused into adulthood,

described by McDougall in 1965), (b) a fracture of the

posterior talus process (described by Sheperd in 1882

based in a cadaver study) that usually developed into

pseudoarthrosis. This has been reported as the most

frequent cause by others [9], but in our series it repre-

sented only 27% (four cases), (c) chronic soft tissue

overuse caused by maximum plantar flexion or the

‘‘equinus position’’, observed in classic ballet dancers

and soccer players [5, 12].

Clinical findings include pain in the posterior aspect of

the ankle that increases with forced plantar flexion. Radi-

ology can be normal in cases with a fracture of the pos-

terolateral tubercle. MR imaging and bone scanning are

particularly valuable in the assessment of the soft-tissue

and osseous abnormalities implicated in the clinical setting

of PAI [1, 2].

Most cases of PAI respond to conservative treatment.

After the failure of non-operative treatment, open surgical

excision has been recommended [6, 7]. The aim of surgery

is the resection of inflammatory soft tissues and bone spurs

to allow complete plantar flexion without impingement.

Complete visualization of the ankle’s movement is neces-

sary to assess adequate bone resection.

Journel and Tourné have recently published their

experience in PAI syndrome with an open technique where

remodelation of the posterior malleolus of the tibia was

performed in 9% of their series [9]. After soft tissues

resection, we can observe the residual bone impingement

during forced plantar flexion since we operated without

a distraction device and the ankle joint was totally free.

We performed a plasty of the posterolateral tubercle

until complete plantar flexion without impingement was

achieved. It allowed a complete decompression of the

posterior ankle space as in the case of subacromial

decompression.

Dijk shows us the advantages of using 2-portal endo-

scopic hind foot approach in the treatment of posterior

ankle pathologies [15]. Golano et al. in an anatomic

investigation concluded that posterolateral approach is

more suitable than other arthroscopic approaches of the

posterior region of the ankle [4]. There are few papers

showing the results of arthroscopic treatment of this syn-

drome [3, 8, 11, 12, 14].

The results of the current work suggest that an arthro-

scopic approach to the hind foot in cases of PAI syndrome

allows for both a correct visualization of the posterior ankle

and subtalar joints. The release or debridement of chroni-

cally injured soft tissues and bone spurs can also be per-

formed. In the present series, there were three cases with

associated tendonitis of the FHL. The tendon sheath could

be safely released under arthroscopic control leaving the

tendon free.

Although, some authors expressed concerns about the

safety and reliability of the posterior medial portal due to

the vicinity of the neurovascular bundle, no such compli-

cations have been observed in the present series except for

one patient with transient neuroapraxia of the posterior

Table 1 Demographic data and clincal evaluation (AOFAS score)

Case Age Sport Diagnostic AOFAS

preop

AOFAS

postop

1 20 Professional dance Impingement 85 100

2 20 Professional dance Impingement 87 100

3 20 Professional dance Impingement 85 100

4 20 Professional dance Impingement 85 100

5 16 Basketball Fr. Sheperd 72 100

6 24 Football Impingement 85 100

7 17 Football Os trigonum 87 100

8 15 Basketball Impingement 85 100

9 29 Football Impingement 85 100

10 32 Football Impingement 85 100

11 14 Basketball Fr. Sheperd 85 100

12 17 Snowboard impingement 85 77

13 24 Football Fr. Sheperd 85 100

14 20 Football Fr. Sheperd 85 100

15 18 Football impingement 85 100
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tibial nerve. The systematic use of the 2-portal posterior

endoscopic technique, as reported by Van Dijk et al., might

have contributed to these results.

The arthroscopic technique is currently thought to be

less aggressive than open surgery. As a result both the

recovery time and the scar formation might be improved.

In the present series, a course of 10 days’ partial rest with

weight bearing as pain tolerance was followed. On the

other hand, an open approach to PAI required 3 weeks of

immobilization in a cast and no weight bearing in the series

of Jourdel et al. [9]. Specific sport abilities, one of the most

important points for an athlete, have been reported to be

restored after arthroscopic surgery at an average of 6–

12 weeks [6] (present series). On the contrary, in the series

of Hamilton et al., even with an aggressive rehabilitation

approach, full recovery lasted an average of 6 months.

Furthermore, this surgery can be carried out on an outpa-

tient basis due to the few postoperative analgesic require-

ments. On the other hand, scar size might be important

since it is located in the area where the shoe contacts the

hind foot and thus a hypertrophic skin scar might be

painful.

Conclusions

An arthroscopic approach to the PAI syndrome is a good

option since it offers a safe and dynamic visualization of

the area to be treated.

The two portals described by Van Dijk seem to be the

best option for arthroscopic treatment of the PAI syndrome.

Other concomitant pathologies, like tendonitis of FHL

tendon can be treated with the same approach.

Plasty of the posterolateral process restores plantar

flexion of the ankle and allows complete decompression of

posterior ankle space.
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