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Abstract
Background: Posterior ankle impingement syndrome (PAIS) may result from flexor hallucis longus tendinopathy,
compression of the posterior process of the talus from the presence of an os trigonum, soft-tissue impingement, or
a combination of these. Posterior extra-articular endoscopy performed with the patient supine through the double
posteromedial portals, with excision of adhesions, excision of the posterior process of the talus or an os trigonum, and
decompression of the tendon of the flexor hallucis longus (FHL), can be used in athletes with PAIS.
Methods: Thirty-four athletes with PAIS in whom conservative management had failed underwent posterior ankle
endoscopy in the supine position using the double posteromedial portals. The patients were assessed pre- and postoperatively using the American Orthopaedic Foot and Ankle Society hindfoot scale score, the Tegner scale, and the
simple visual analogue scale. Time of surgery, return to sports, patient satisfaction, and complications were recorded
and analysed. The average length of postoperative follow-up was 26.7 ± 12.6 (range 24 to 72) months.
Results: The mean Tegner activity scale score improved to 9 ± 0.2 postoperatively (p < 0.05), while the mean American Orthopaedic Foot and Ankle Society scale score improved to 96 ± 5.1 (range 87 to 100) postoperatively, with 29 of
34 patients (85.3%) achieving a perfect score of 100 (p < 0.05). The mean time to return to sports was 8.7 ± 0.7 (range
8 to 10) weeks. The complication rate was low, with no superficial wound infections or venous thromboembolism
events; only two patients (5.9%) reported pain and tenderness by 3 months after the index procedure.
Conclusion: Posterior ankle endoscopy for the resection of a posterior process of the talus or an os trigonum and
decompression of the tendon of FHL is safe and allows excellent outcomes with low morbidity in athletes with PAIS.
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Introduction
Posterior ankle impingement syndrome (PAIS) is characterised by compression in the anatomic region between
the posterior tibia and calcaneus during plantar flexion.
PAIS can result from flexor hallucis longus tendinopathy,
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pain from compression of the posterior process of the
talus or the os trigonum, soft-tissue impingement, or a
combination of these. PAIS can be encountered in athletes who require forced plantar flexion of the ankle [1].
Surgical management for PAIS was first described by
Howse in 1982, who operated using posterior block of
the ankle joint in a population of elite dancers [2], naming the condition “talar compression syndrome” [3].
Patients with PAIS report posterior lower ankle pain
especially during forced plantar flexion [1], such as during soccer, running, martial arts, fighting sports, and
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dancing [4], presumably from repetitive weight bearing
in maximum plantar flexion [5, 6]. Appropriate plain lateral radiographs with 25° external rotation reveal posterior bony abnormalities, including the Stieda process or
an os trigonum, which can support the clinical diagnosis
[7]. Magnetic resonance imaging (MRI) can be undertaken when the diagnosis is unclear, allowing evaluations
of bone edema, joint effusion, synovitis, tenosynovitis,
and chondral injury. Ultrasound (US) has recently gained
popularity, as it can reliably and inexpensively aid in
identifying the anatomical bases of PAIS [8, 9], and it
allows the administration of both diagnostic and therapeutic injections [10–12].
Nonsurgical management remains the initial approach
to PAIS, and, for acute symptoms, a period of rest and
protection are recommended. Conservative management—including rest, ice, the use of nonsteroidal drugs
(NSAIDS), and avoidance of provocative activities—can
be successful, together with shoe modifications, including heel lift orthoses to prevent dorsiflexion [13].
When nonoperative management fails and symptoms
impact activities of daily living or sport performance,
surgery may be indicated [14–16]. A systematic review
including 47 articles with a total of 905 patients managed
surgically with endoscopic or open approaches for PAIS
showed a significantly lower complication rate (7.2% vs.
15.9%, respectively) and an earlier return to full activity
(11.3 vs. 16 weeks, respectively) in patients treated endoscopically [17]. Both the open procedure and the endoscopic approach yielded acceptable outcomes in terms
of function and pain. However, complication rates were
much lower with endoscopic treatment, and the time
taken to return to full activities was much shorter [18].
The present study reports the clinical results of
surgery in athletic patients with PAIS using the
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double posteromedial portal with the patient supine.
We hypothesised that the procedure would be safe, reliable, and produce good results in athletic patients with
PAIS resistant to conservative management.

Materials and methods
We prospectively followed a total of 34 consecutive
athletes operated on from January 2010 to December
2015 following the failure of conservative management for PAIS. The hospital ethics committee approved
this study, and all patients gave written consent before
medical procedures. The inclusion criteria of patients
included in the present investigation were being an athlete, no previous surgery in the index or contralateral
leg, and failure of conservative management for at least
3 months (Table 1).
All patients were secondary and tertiary referrals to
the senior author, a fellowship-trained surgeon with
10 years of experience in posterior ankle soft-tissue
endoscopy before the start of the study. All patients had
experienced signs and symptoms of PAIS for at least
3 months before a positive diagnosis had been formulated. On physical examination, all athletes presented
a positive hyperplantarflexion test, with marked pain
over the posterolateral or posteromedial side of the
ankle and anteriorly to the Achilles tendon. The institutional review board (IRB) was granted for the present
study.
Patients were evaluated pre- and postoperatively
utilising the American Orthopaedic Foot and Ankle
Society (AOFAS) [19] hindfoot scale score, the Tegner
movement scale score [20], and the visual analogue

Table 1 Demographic data
Variable

Value

Patients (n)

34

Mean age at surgery (years) ± standard deviation, range

26.7 ± 9.0, 15 to 47

Right side (n)

21

Mean follow-up time (months) ± standard deviation, range

26.7 ± 12.6, 24 to 72

Female sex (n)

Mean symptom duration (months) ± standard deviation, range
Sport distribution

13

10.5 ± 2.4, 7 to 14

Football

9

Martial arts/combat sports

5

Dancing

8

Gymnastics

5

Basketball

4

Crossfit

3
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scale (VAS) [21]. Recovery time, time to return to
sports, and patient satisfaction were recorded.
Surgical technique

With the patient supine and under general or spinal
anaesthesia, a tourniquet was applied on the calf, with
its upper edge 2.5 cm distal to the neck of the fibula. The
ankle and the foot were felt free of the end of the surgical
table, allowing full dorsiflexion of the operated ankle if
needed. The leg to be operated was placed in the figure of
four position, and the foot was dorsiflexed. The nick and
spread technique was used to produce two posteromedial
arthroscopic portals just anterior to the anterior margin
of the Achilles tendon, 45–50 mm from each other. The
first portal was distal, just medial, and anterior to the
Achilles tendon, along a horizontal line parallel to the
calcaneal tuberosity from the tip of the medial malleolus
[16]. The second portal was 45–50 mm proximal to the
first one, again just medial and anterior to the Achilles
tendon [16] (Fig. 1, 2).
A working area was produced, progressively shaving
away the Kager’s fat, proceeding in a posteroanterior and
lateral-medial direction from cranial to caudal until the
FHL tendon was visualised. Any pathology identified,
such as a loose body, posterior tibial edge bony spur, posterior malleolar gutter disorders, FHL tendon impingement, and posterior osteochondral lesions of the talar
dome, is easily reached from the proximal portal.

Fig. 2 Intra-operative image of portals during surgery

Postoperative protocol

A compressive bandage was applied, and immediate
weightbearing as tolerated with two crutches was recommended. Patients were prescribed plantar flexion and
dorsiflexion of the operated ankle, with inversion and
eversion of the subtalar joint. At 2 weeks postoperatively,
patients were instructed to begin their daily activities and
to start swimming and cycling with a high saddle. At 1
month postoperatively, they started using elliptical and
stair steppers. Running was planned at 3 postoperative
months, with a plan to return to sport-specific training
by 4.5 months. The patients were allowed to return to
sport when they and their coaches left ready.

Statistical analysis
Pre- and postoperative AOFAS scores, VAS scores, and
Tegner movement scale scores were compared using Student’s t-test. Statistical significance was set at p < 0.05.
Data were analysed using SPSS version 23.0 (SPSS, Chicago, IL).
Results
Clinical outcomes are recorded in Table 2. The mean
age of the patients at last follow-up was 26.3 ± 9.0 (range
15 to 47) years. Of the patients included in the present
study, 21 had received an image-guided injection of

Table 2 Clinical results (N = 34 patients)
Preoperatively

Tegner scale score
AOFAS scale score
Fig. 1 Position of the 2 arthroscopic portals, 45 to 50 mm from each
other

VAS score

Postoperatively

p value

4.3 ± 0.8 (3 to 5)

9 ± 0.2

< 0.05

7.8 ± 1.3 (5 to 10)

2.5 ± 0.9 (1 to 4)

< 0.05

67.8 ± 6.0 (58 to 76)

96 ± 5.1 (87 to 100)

< 0.05
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corticosteroids in the posterior aspect of the ankle at
another centre. Another three had received a blind injection of corticosteroids in the posterior aspect of the ankle
at another centre. The mean postoperative follow-up was
26.7 ± 12.6 (range 24 to 72) months, while the mean Tegner scale improved from 4.3 ± 0.8 (range 3 to 5) points
preoperatively to 9 ± 0.2 points at the last follow-up
(p < 0.05). The AOFAS scale score improved from a mean
of 67.8 ± 6.0 (range 58–76) preoperatively to 96 ± 5.1
(range 87 to 100) at the last follow-up, with 29 of 34
patients (85.3%) reaching the full score of 100 (p < 0.05).
The time taken to return to full activities of daily living
was 8.4 ± 2.1 weeks (range 6 to 11), the time taken to
return to sports training was 10.6 ± 3.1 weeks (range 9 to
14), and the time taken to return to sports competition
or performance was 14.8 ± 3.9 weeks (range 10 to 19). At
the final follow-up, no patient experienced pain, swelling,
or tenderness on physical examination; the hyperplantarflexion test was always negative.
No intraoperative adverse events were reported. Furthermore, postoperatively, five patients (14.7%) reported
persistent swelling for 2 months. There were no superficial wound infections or venous thromboembolism
events. Two patients (5.9%) reported some pain and tenderness by 3 months after the index procedure. In both
instances, they had greatly benefitted from the index procedure in the early postoperative phase and had started
sport-specific training by 4.5 postoperative months. Both
patients were recommended to slow down and to undertake supervised rehabilitation, and they recovered without further intervention in 4 weeks.

Discussion
The main result of the present study was the favourable
clinical and functional outcomes at a mean follow-up of
26.7 months after the endoscopic procedure for the management of PAIS through a double posteromedial technique. PAIS is clinically characterised by posterior ankle
pain as result of repetitive or acute forced plantar flexion
[22], which has been extensively described in classical
ballet dancers [23, 24], in soccer, basketball, and volleyball players, and in runners [25]. If nonoperative management fails to relieve symptoms, surgical excision of
the causative impingement is the optimal treatment [14].
Common PAIS management procedures include open
excision of the os trigonum through a posterolateral [14,
23, 24] or a posteromedial [26] approach, with a high risk
of neurological complications and wound problems due
to the open approach itself [26].
The major advantages in the use of an endoscopic
compared with an open procedure for the management
of PAIS include less tissue damage, a quicker recovery
time, and less symptomatic scar formation, all of which
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are important for athletes [27, 28]. Various endoscopic
techniques have been described. One of the most popular is the posterior hindfoot endoscopy described by van
Dijk et al. [29], who reported one case of arthroscopic
management of PAIS due to a symptomatic os trigonum,
with excellent results achieved through a posteromedial
and a posterolateral portal. The posterior approach with
the patient prone and with two para-Achilles tendon
portals, one medial and one lateral, has been in use for
nearly two decades, and it has been shown to be safe and
effective. Some authors have expressed concern about
portal placement close to the posterior tibial neurovascular bundle and the effect of ankle dorsiflexion during
endoscopy [30]. When the procedure is performed with
the patient prone and using a single posteromedial and
a single posterolateral portal, both immediately adjacent to the Achilles tendon, and with the ankle held at a
neutral–neutral position with portals described by van
Dijk, the greatest margin of safety from neurovascular
structures is achieved. This is what was accomplished
when we produced the distal posteromedial portal. As
shown in our previous studies on the use of the double
posteromedial portal, the proximal posteromedial portal
is 45–50 mm proximal to the distal one and well in the
safe area [16]. Indeed, in our setting, we have routinely
used this approach for the past 15 years and have never
encountered any neurovascular compromise.
The approach used in the present study is undertaken
with the patient supine and involves two posteromedial
para-Achilles tendon entry portals [31]. To our knowledge, this is the only investigation in which this technique was used systematically to approach the pathology
at hand. The double posteromedial approach with the
patient supine has several advantages. For example, positioning the patient is much easier, as the patient is supine
instead of prone. Hence, if general anaesthesia is used,
the patient needs to be intubated to secure the airways.
Triangulation of the arthroscope and the working instrument is easily performed, and we have experienced no
technical issues in undertaking the desired interventions.
The double posteromedial portal approach used in the
present study [31] is safe and allows excellent vision of
the posterior compartment without any neurovascular
or tendon complications [16]. In addition, the patient
is supine, and therefore the operating theatre setup is
simpler and achieved faster than when positioning the
patient prone. Also, monitoring is easier with the patient
supine.
The mean time of return to sports was
10.6 ± 3.1 weeks (range 9 to 14), which compares
favourably to published literature on a military
population [18] and is better than for dancers [32].
Similar clinical outcomes were found for open and
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arthroscopic excision of a symptomatic os trigonum in
a 41-case series [14], but, regarding the different complication rates, it was reported that the overall complication rate after endoscopic management was 4.8% (25
of 521 cases), with a neurological complication rate of
3.6% (19 of 521 cases), while the overall complication
rate for open surgery was up to 14.7% [17]. In another
relatively recent systematic review, the reported
complication rate was 15.9% (23 cases) for open surgery and 7.3% (20 cases) for endoscopic surgery [33].
On the other hand, Nickisch et al. [34] found a complication rate of 8.5% in 186 patients managed with
two-portal posterior ankle arthroscopy. This higher
complication rate likely resulted from the population
heterogeneity and a lack of differentiation between
posterior ankle and hindfoot arthroscopy and endoscopy. Furthermore, Ribbans et al. reported an 80%
rate of return to the pre-injury level of sport in both
endoscopic and open surgery groups at an average of
8.9 weeks and 14.8 weeks, respectively [17].
Our study reported five patients (14.7%) with persistent swelling for 2 months and two patients (5.9%) with
pain and tenderness for 3 months postoperatively, but
no patient developed a superficial wound infection or
venous thromboembolism. Our complications relate
to findings present in almost any orthopaedic procedure in the lower limb and constitute minor issues that
resolved spontaneously over time.
Jerosch [15] described the results of arthroscopic
resection of a symptomatic os trigonum by two posterior portals in 10 patients, and Ahn et al. [35] compared the results of arthroscopic and endoscopic
management of PAIS due to os trigonum, showing that
both procedures were effective and safe [35]. However,
they reported a failure rate of 12.5% in patients with a
large os trigonum who underwent endoscopic excision
[35].
In the present study, at last follow-up, none of the
patients experienced pain during plantar flexion and all
were able to return to sports with a good level of performance. To the best of our knowledge, this study reports
one of the largest case series of athletes who were managed with a posterior ankle endoscopic technique for
PAIS, and it is the first one where the procedure was
performed with the patient supine using the double
posteromedial portals. The major limitation of the present study was the absence of a control group: ideally,
an appropriately powered randomised controlled trial
where the traditional lateral and medial posterior paraAchilles portals are used with the patient prone would
have been compared to the present approach with the
patient supine and using the double posteromedial portal. This is the first study that reports results obtained

Page 5 of 6

using two posteromedial portals to manage PAIS in
athletic patients and not only dancers or military personnel who underwent surgery. The low complication
rate and relatively simple complications reported may
be related to these two posteromedial portals, suggesting that being less aggressive on soft tissues could
reduce adverse events such as haematoma.

Conclusions
Our study demonstrated that posterior endoscopy for
the management of PAIS using the double posteromedial
portal technique with the patient supine is safe and characterised by excellent results with low morbidity. These
results make this approach attractive for athletes who
wish to return to their full preoperative activity level and
whose sport involves in repeated forced plantarflexed
position of the ankle.
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