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ABSTRACT

Background: The mainstay of treatment for non-insertional Achilles tendinopathy is non-operative,
however a proportion of patients will fail conservative measures. We describe the results of Achilles
tendinoscopy with plantaris tendon release in patients who have failed first line conservative treatment
for at least 6 months.

Methods: A consecutive series of 11 patients with a minimum of 2 years follow up.

Results: The mean AOFAS scores significantly improved from 68 pre-op to 92 post op (p = 0.0002) as did
the AOS scores for both pain (28% pre-op to 8% post op (p = 0.0004)) and disability (38% pre-op to 10%
post op (p = 0.0005). The mean SF-36 scores also improved but were not statistically significant (pre-op
76, post op 87 (p = 0.059). There were no complications. 8 of the 11 patients were satisfied, the other 3
somewhat satisfied.

Conclusions: The results of Achilles tendinoscopy and division of the plantaris tendon are encouraging
but further studies are required to compare it to other treatments. It is minimally invasive and low risk so

should not affect the ability to perform a formal open procedure if unsuccessful.
© 2011 European Foot and Ankle Society. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Non-insertional Achilles tendinopathy is a degenerative condi-
tion that affects athletes and the general population. Extrinsic
factors such as a sudden increase in training intensity or duration
and intrinsic factors such as abnormalities in lower limb
biomechanics and tendon vascularity may contribute to the
development of this condition. The area of degeneration usually
occurs between 2 and 6 cm from the insertion of the Achilles
tendon into the calcaneus and this coincides with the area of the
tendon which has the poorest blood supply [1]. It is probably most
accurate to describe the degenerative process as a failed healing
response.

The major symptom in non-insertional Achilles tendinopathy is
pain, which can significantly interfere with function and especially
athletic activity. The exact source of this pain has been the subject
of several research papers and much discussion but it seems to be
related to areas of neovascularisation [2-4]. It has been shown that
new nerve endings grow with the new vessels and those treatment
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modalities which reduce the amount of neovascularisation can
lead to a reduction in symptoms [5-9]. Equally, treatments that
have proven to be clinically effective have subsequently been
shown to reduce neovascularisation within the tendon [10]. The
new nerves and vessels which grow into the tendinopathic region
appear to originate mainly from the paratenon, especially from the
ventral aspect [2,3]. The tendinoscopic technique described aims
to denervate the painful area by releasing the paratenon from the
Achilles tendon.

It has also been noted that patients most often present with
symptoms and swelling on the medial side of the tendon which
lead to the postulation that the plantaris insertion or its association
with the TA plays a role in the symptomatology and/or
development of the condition and that releasing it may be an
important part of the treatment [11].

2. Method

We report a consecutive series of 11 patients who underwent
Achilles tendinoscopy with stripping of the paratenon and
division of the plantaris tendon. All patients had a clinical
diagnosis of non-insertional Achilles tendinopathy with either
MRI or ultrasound conformation of intra-tendinous disease as
well as paratendinopathy. All had failed conservative treatment
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including a physiotherapist supervised eccentric exercise
programme for at least 6 month and had opted for surgical
intervention. They were given the choice of having a formal
open procedure or to try this, relatively new, minimally invasive
technique. Our usual open procedure consists of a midline
tendon splitting approach and excision of all of the diseased
tissue with or without a flexor hallucis longus (FHL) transfer
depending on what percentage width of the tendon has had to
be excised [12,13]. We counselled the patients that, as this was a
new procedure for us with few published results, we could not
guarantee that it would be successful but the rationale behind it
(as set out in the introduction) was explained. We also informed
them that ‘key-hole’ surgery in general has a low complication
rate and that if it were not successful we would not be precluded
from carrying out the usual open surgery at a later date.
Informed consent was duly given for the surgery and for
inclusion in the study. Local IRB approval for the study was
granted.

The patients were scored with the American Orthopedic Foot
and Ankle Society (AOFAS) hindfoot scale [14], the Ankle
Osteoarthritis Scale (AOS) which consists of a series of visual
analogue scores for pain and disability [15] and SF-36 scores
[16] pre-operatively and at a minimum of 2 years post
operatively. They also recorded their level of satisfaction with
the treatment and outcome at final follow up using a three item
scale: (1) satisfied, (2) somewhat dissatisfied and (3) dissatisfied
[17].

2.1. Surgical technique

Under general anaesthesia and with a thigh tourniquet, the
patient is placed prone on the operating table. Care is taken to
protect pressure areas and a sand bag may be required under the
patient’s hip in order to keep the leg that is to be operated on in
neutral rotation.

The borders of the Achilles tendon, the level of the malleoli
and superior aspect of the calcaneus are marked with a sterile
pen. There have been some variations in the description of
portal placement for this procedure [11,18,19]; the ones that we
use were described by Steenstra and van Dijk [11]. The portals
are made with the distal portal just lateral to the midline and
just above the level of the superior border of the calcaneus. The
proximal portal is made just medial to the midline and just
below the musculo-tendinous junction. Blunt dissection is

Fig. 2. Debridement between TA and plantaris.

continued with a ‘nick and spread’ technique using a haemostat
down to the tendon. The main structure at risk in this procedure,
apart from the Achilles tendon itself, is the sural nerve and this
should be avoided using this technique.

A 4.5 mm, 30° angled arthroscope (Dyonics, Smith and Nephew,
Andover, Massachusetts) with blunt trochar is inserted into the
inferior portal aiming to enter the space between the paratenon
and Achilles tendon. The arthroscope may be swept from side to
side around the tendon to develop this space. The superior portal is
made under direct vision. The paratenon is then formally released
with a hook probe and a soft tissue shaver may be used to debride
the paratenon further. Particular attention should be paid to
releasing the anterior aspect of the tendon (Fig. 1).

The plantaris tendon is released from the Achilles (Fig. 2),
where it is (often) found to be adherent using the hook probe and
divided above the level of the tendinopathic changes in the Achilles
(Figs. 3 and 4).

The portals are formally sutured closed at the end of the
procedure and a compressive dressing is applied initially. Early
motion of the ankle is undertaken and the patients are allowed to
weight bear as tolerated but elevation is encouraged until the
portal sites have healed.

Fig. 1. Debridement of adhesions surrounding Achilles tendon - ventral aspect.

Fig. 3. Sectioning of plantaris.
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Fig. 4. After sectioning.

2.2. Statistical analysis

Statistical analysis was performed using MedCalc for Windows,
version 9.6.4 (MedCalc software, Mariakerke, Belgium). The
Dagostino-Pearson test was used to confirm a normal distribution
of the data and a paired t-test was used thereafter. Statistical
significance was accepted if p < 0.05.

3. Results

The mean age of the patients was 36.5 years (range 24-55) at
the time of surgery. The patients had been symptomatic for
between 6 and 36 months pre-operatively with an average
duration of symptoms of 13 months. The mean length of follow
up was 30 months with a minimum follow up of 2 years (range 24-
39).

The mean AOFAS hindfoot score pre-operatively was 68 (range
51-82) and these significantly improved to a mean of 92 (range
74-100) at final follow up (p = 0.0002). The AOS scores for pain
(28% pre-op to 8% post op (p = 0.0004)) and disability (38% pre-op
to 10% post op) also significantly improved (p = 0.0005). The mean
SF-36 scores also improved but were not statistically significant
(pre-op 76, post op 87 (p = 0.059)).

There were no infections, nerve injuries or other complications.
8 of the 11 patients pronounced themselves satisfied with the
other 3 somewhat dissatisfied. Despite incomplete relief of
symptoms and only partial satisfaction with the treatment in 3
patients, none required further surgical intervention at a minimum
of 2 years.

4. Discussion

The mainstay of treatment in Achilles tendinopathy is
conservative with an eccentric exercise programme having the
most evidence for effectiveness at present [20]. Between a quarter
and a third of patients will, however fail conservative treatment
and require or request surgical intervention [21]. Open surgery for
non-insertional Achilles tendinopathy has shown varying success
rates of between 50 and 96% [13,22-24] with surgery for
intratendinous lesions and late presenting lesions showing
significantly fewer good to excellent results [24,25]. The main
concern with open surgery is the risk of complications. In a large
series of 432 consecutive patients from a specialist centre there
was an overall complication rate of 11%. These complications broke
down as follows: wound edge necrosis (3%), superficial infection

(2.5%) and sural nerve irritation (1%). Other complications included
seroma, haematoma, fibrotic reactions and one incidence of
thrombosis [26].

Minimally invasive therapies which aim to strip the paratenon
from the tendon, either directly [27] or indirectly with high volume
fluid injection [28] have shown promise in relieving the symptoms
of non-insertional Achilles tendinopathy. Tendinoscopy allows this
to be done under direct vision.

There have been some other small case series published
reporting the results of various different techniques of Achilles
tendinoscopy for non-insertional Achilles tendinopathy. Maquir-
riain et al. [18] reported the results of seven patients, 5 of whom
underwent surgery under local anaesthesia, with a paratenon
release in all patients and longitudinal tenotomy in patients with
intratendinous lesions seen on MRI. There were no complications
and 6 of the 7 patients achieved excellent clinical outcomes with
an average post-operative score of between 90 and 100 out of 100.
The 7th patient had presented with a chronic partial tendon
rupture and although her Achilles tendinopathy score improved
from 27 pre-operatively to 53 post operatively further surgery was
being contemplated. With a similar technique (release alone for
paratendinopathy and combined release and tenotomy for intra-
tendinous lesions), Thermann et al. [19] reported on 8 patients
with 100% satisfied with the outcome. The mean VAS scores in this
series improved from 36 pre-operatively to 95 at a minimum of 6
months follow up with no complications. Steenstra and van Dijk
[11] described the results of endoscopic paratenon release with
release (but not division) of the plantaris tendon in 20 patients
with combined paratendinopathy and intratendinous tendino-
pathic lesions. 16 patients were available for follow up at a mean of
6 years post op. There were no complications and most patients
had been able to resume their sporting activities at 4-8 weeks after
surgery. Another endoscopic technique where the pathological
tissue was resected whilst performing multiple longitudinal
tenotomies with a retrograde knife blade showed excellent results
in 8 patients with all returning to their pre-injury levels of activity
and no complications [29].

Because of the postulation that the plantaris insertion or its
association with the TA may play a role in the symptomatology
of non-insertional Achilles tendinopathy [11], we released and
divided this tendon in all cases as part of the procedure. A fair
criticism of this study is that it is not possible to assess whether
there is any added benefit to this extra step over simply
releasing the paratenon and this may be the subject of future
work.

It could be argued that the method used in our series does
not address the pathology in terms of the degeneration in the
tendon itself, however it is the symptoms of the condition that
are debilitating rather than the degeneration per se. Symptom-
atic Non-insertional Achilles tendinopathy has not been shown
to confer any increased risk of tendon rupture. Moreover two
studies, one cadaveric [30] and one imaging based [31], have
shown degenerative changes in the tendon proper in over 30% of
asymptomatic individuals. This increased to 89% in asymptom-
atic diabetic patients in another ultrasound study. [32].

In summary, endoscopic release of the paratenon in non-
insertional Achilles tendinopathy, with plantaris tendon release
and division is a safe and effective treatment as evidenced by
these small series. Most importantly it is another method of
treatment available to the surgeon in this, sometimes difficult,
condition which has a low complication rate and should not
affect the ability to perform a formal open procedure if
unsuccessful. Further studies are required to compare endo-
scopic surgery to other treatment modalities and to elucidate
which of the slightly different endoscopic methods mentioned
here is best.
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