






Statistics
SPSS (Statistical Package of Social Science) was used to
analyse the data (SPSS Inc, Chicago, Illinois, USA).
Parametric tests (t test) were performed, where level of
significance was set to p<0.05.

Ethics
The study was approved by University of Queen Mary
ethics committee as part of a prospective study on all
surgically-treated Achilles tendons at Pure Sports
Medicine Clinic in London, UK. All participants pro-
vided written informed consent prior to participation.

RESULTS
All patients (tendons) participated in all preclinical
examinations and the 6 months follow-up.
At the 6 months follow-up, UTC demonstrated a statis-

tically significant (p<0.001) increase in the mean
number (in percent) of organised echopixels (echo-type
I+II) from 83.33 (range 74–95) to 91.33 (76–97;
figure 4). The mean number (in percent) of disorga-
nised echopixels (echo-type III+IV) decreased from
16.66 (range 5.1–29.9) to 8.67 (range 3.6–14.2;
figure 4). These findings were consistent in all patients.
Seven out of eight patients (8/9 tendons) were satis-

fied with the result of the treatment.
The VISA-A score had significantly increased

(p<0.001) from 56.8 (range 34–73) preoperatively to
93.3 (range 87–100) postoperatively (figure 4).

DISCUSSION
This study showed that, in a group of patients with mid-
portion Achilles tendinopathy (having medial tendon
pain and tenderness), there was significant improvement
in their symptoms and in the structure of the Achilles
tendon, 6 months after surgical removal of the plantaris

tendon and surgical scraping of the ventromedial side of
the Achilles tendon. Clinically, the results were good,
with significantly improved VISA-A scores and seven out
of the eight patients were satisfied with the result.
A limitation of the study was the relatively small

sample size, but the UTC findings were consistent across
all patients. Another limitation is that the UTC method-
ology is relatively new and, although there is good
experience from using UTC on horse flexor tendons,
there is less experience with human tendons.
From this study, we cannot differentiate whether the

positive effects on the tendon structure and the good
clinical results were achieved by the removal of the plan-
taris tendon or the scraping procedure of the ventro-
medial Achilles tendon. However, the macroscopic
findings at operation showed compression from the
thick plantaris tendon on the medial side of the Achilles
tendon. Furthermore, preoperative UTC scans showed
disintegration primarily in the ventromedial aspect of
the Achilles tendon where the plantaris tendon touches
the Achilles tendon. This was accompanied by medial
pain and medial tenderness. We have postulated that the
closely located plantaris tendon might have compressed
the medial Achilles tendon.6 The compression theory,
raised by Cook and Purdam for insertional tendinopa-
thies,19 might also apply to midportion Achilles tendino-
pathy. It is well known that the plantaris tendon is
stronger and stiffer than the Achilles tendon,20 and a
position close to, and sometimes grooving the medial
side of the Achilles tendon, might possibly cause com-
pressive and/or shearing forces. This theory is further
supported by the fact that the plantaris muscle/tendon
complex produces both ankle flexion and inversion and
could compress the Achilles tendon when in close

Figure 3 Scraping the ventromedial side of the Achilles

tendon. The infiltrative fat tissue on the ventromedial side of

the Achilles tendon has been scraped loose. Figure 4 Ultrasound tissue characterisation (UTC) findings

and VISA-A scores. VISA-A score and UTC findings before

and 6 months after surgery in a patient with midportion

Achilles tendinopathy and plantaris tendon involvement.

Note the medially located changes (red pixels) on UTC.
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apposition.21 The structural matrix changes in chronic
painful Achilles tendinopathy are potentially reversible,
and there would appear to be potential for remodelling
of the Achilles tendon after removal of a compressing
plantaris tendon.
The results of the current study suggest that there is a

relationship between tendon structure (matrix integrity)
and pain. There was an improved matrix integrity in
conjunction with an improved clinical VISA-A score over
time. Previous US studies have suggested that the
tendon structure in tendinopathy is not related to pain
symptoms.22 and this may need to be reconsidered in
the light of more recent research using UTC.
We used UTC to study the tendon structure (matrix

integrity), and this method has been shown to be
reliable and valid, with a high intra-rater and inter-
rater reliability.10 12 UTC is a new method to study
tendon structure (matrix integrity) that allows for quan-
tification, whereas the traditionally used 2D US does
not. Previous UTC studies have demonstrated statistical
differences in percentage of echotypes between symp-
tomatic tendinopathy tendons and asymptomatic normal
Achilles tendons.10 Asymptomatic tendons had signifi-
cantly higher percentages of type I and II echopixels,
indicative of an organised matrix, whereas symptomatic
tendons had significantly higher type III and IV echopix-
els, indicative of a disorganised tendon matrix.
In conclusion, by using UTC to follow the tendon

structure (matrix integrity) after plantaris tendon
removal and surgical scraping in patients with chronic
painful midportion Achilles tendinopathy, it was shown
that there was an improvement of the Achilles tendon
structure, in parallel with improved clinical VISA-A
scores. UTC seems to be a promising tool to study
tendon matrix changes, and can potentially be useful to
evaluate Achilles tendons and monitor healing.
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