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Abstract Sclerosing polidocanol injections targeting the

area with vasculo/neural ingrowth on the ventral side of

the tendon have previously been demonstrated to give

good clinical results in patients with chronic painful

midportion Achilles tendinosis. In this study, 20 consec-

utive patients (9 men and 11 women, mean age 46 years)

with chronic painful midportion Achilles tendinosis were

treated with either sclerosing polidocanol injections

(Group A) or open surgical revision of the area with

vasculo/neural ingrowth on the ventral side of the Achilles

tendon (Group B). Before treatment, all patients had

structural tendon changes and increased blood flow-neo-

vascularisation demonstrated with US and colour Doppler.

Under US and colour Doppler-guidance, both the injec-

tions and the surgical revision targeted the area with

neovessels just outside the ventral part of the tendon.

A maximum of two sclerosing injection treatments, with

6–8 weeks in-between, were given. For evaluation, the

patients recorded the severity of Achilles tendon pain

during tendon loading activity (their recreational or sport

activity), before and after treatment, on a VAS. Patient

global satisfaction with treatment was also assessed. At

the 3 months follow-up 6/9 (one patient was excluded)

patients in Group A, and 8/10 patients in Group B, were

satisfied with the treatment and had a significantly reduced

level of tendon pain (Group A VAS from 76 to 24,

P \ 0.05, Group B VAS from 75 to 21, P \ 0.05). There

was one deep infection in Group B. At the 6 months

follow-up, 6/9 patients in Group A, and 10/10 patients

in Group B were satisfied. In summary, both treatment

with sclerosing polidocanol injections and open surgical

revision outside the ventral Achilles midportion show

promising short-term clinical results.
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injections � Surgery

Introduction

Recent studies on the Achilles tendon midportion, using

both grey-scale ultrasonography and colour doppler tech-

niques, and immunohistochemical analyses of biopsies,

have shown a possible relationship between a vasculo/

neural ingrowth and chronic tendon pain [1, 2]. Ultrasound-

and Doppler-guided sclerosing polidocanol injections tar-

geting the area with increased vascularity (neovessels) and

sensory nerves [3] outside the ventral tendon have shown

good short-term clinical results [4, 5]. In around 80% of

the patients this treatment cured the pain, and allowed full

Achilles tendon-loading activity. Also, a 2-year follow-up

showed furthermore good clinical results, a significantly

decreased tendon thickness, and a sonographically almost

normalized tendon structure in the majority of the patients

[6]. There are very few side effects with this method.

The traditional surgical treatment of midportion Achilles

tendinosis has for many years consisted of a dorsal

approach, with a central longitudinal tenotomy and exci-

sion of tendinosis tissue [7–9]. This method is associated

with a relatively long postoperative rehabilitation, and

often it takes 3–6 months before the patients are back in

H. Alfredson � E. Zeisig � R. Lorentzon

Department of Surgical and Perioperative Science Sports

Medicine, Sports Medicine Unit, University of Umeå,
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full tendon-loading activity [10]. There is also a method

consisting of percutaneous multiple longitudinal splitting

[11]. The clinical results from the surgical methods used

are varying, and studies with a poor study design have been

shown to be associated with good results, while studies

with a good study design have been shown to be associated

with poor results [12].

Sclerosing polidocanol injections is associated with

good clinical results, but, on average, 2–3 injection treat-

ments with 6–8 weeks in-between are needed for a good

clinical result. Consequently, there is a 16–24 weeks

treatment period in the majority of the patients, and this

relatively long period might be considered as a negative

factor. Theoretically, open surgical revision of the target

area—area with increased vascularity (neovessels) and

sensory nerves outside the ventral tendon—is likely to

produce similar clinical results as polidocanol injections.

Also, surgical treatment is a one-stage procedure, possibly

leading to a shorter treatment period.

The aims of this study was to evaluate whether there

were any differences in the clinical effects between treat-

ment of the target area outside the ventral tendon with

sclerosing polidocanol injections and open surgical revi-

sion, in patients with chronic painful midportion Achilles

tendinosis.

Materials and methods

Participants

Twenty patients (9 men and 11 women, mean age

46 years) referred from general practitioners in the

northern part of Sweden to the Sports Medicine Unit in

Umeå for a chronic painful condition in the Achilles

tendon, and diagnosed (clinically and by ultrasound) to

have chronic painful midportion tendinosis, were included

in the study. All patients had a long duration (mean

28 months, range 6–150) of pain during Achilles tendon-

loading activity.

Twelve patients (7 in Group A and 5 in Group B) had

tried anti-inflammatory medication (NSAIDs), all patients

had taken rest from heavy Achilles tendon-loading activi-

ties ([3 months), and eight patients (3 in group A and 5 in

Group B) had tried training programs containing concen-

tric/eccentric calf-muscle training, without any effect on

the tendon-pain. No patient had received any type of

injection. The patients were otherwise healthy, on no

medication known to negatively affect the Achilles tendon

function, and there were no smokers. All patients were

physically active, 5 were joggers, 10 were walkers, 3 par-

ticipated in aerobics, and 2 participated in Badminton.

Methods

At inclusion, all tendons were examined with high reso-

lution grey scale ultrasound and with colour doppler

(CDV), Acuson Segoia (Siemens). A linear multifrequency

(8–13 MHz) probe was used. The pathological changes in

the painful thickened Achilles tendon were recorded.

Colour Doppler was used to diagnose increased blood flow-

neovascularisation, and to locate where the blood flow-

vessels entered the tendon. Both Achilles tendons were

examined.

Allocation procedure

After receiving oral and written information, all patients

provided written consent. From a box with 20 opaque

envelopes, the patients selected an envelope allocating

themselves to either treatment with sclerosing polidocanol

injections or surgical revision.

Interventions

Two different treatment methods were used. The patients

allocated to Group A received polidocanol (10 mg/ml)

injections [4]. The substance has been in use for many

years in the treatment of varicose veins, and is considered a

‘‘safe substance’’ having few side effects [13, 14]. Poli-

docanol has a sclerosing effect (primarily acting on the

intima layer in the vascular wall), and a local anaesthetic

effect. The active substance is an aliphatic non-ionized

nitrogen-free surface anaesthetic. Participants lay in prone

position. Before the treatment the skin was washed with a

solution of chlorhexidine and alcohol. The skin was draped

with a sterile paper-cover exposing only the middle part of

the Achilles tendon. The injection was performed with a

0.7 mm· 50 mm needle connected to a 2 ml syringe. The

same experienced radiologist (L.Ö.) performed all ultra-

sound and colour doppler examinations. The injection was

performed dynamically, with the aid of real-time grey-

scale ultrasonography and colour doppler technique, to

inject at the target area with neovessels. The ultrasound

probe was held on the dorsal side of the Achilles tendon,

parallel with the fibres. The injection was always done

from the medial side of the tendon to minimize the risk of

contact with the sural nerve. When the tip of the needle was

positioned correctly, a small amount (0.1–0.2 ml) of poli-

docanol was injected in fractions until the vessels were no

longer visible at all. Small volumes (altogether 1–2 ml) of

the substance was injected into the areas of local neovas-

cularisation outside the ventral part of the Achilles tendon.
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The injections resulted in an immediate closure of the

vessels (by compression of the fluid injected just outside

the vessels or by a direct effect of polidocanol on the

vessels). All patients were pain-free immediately after the

injection (local anaesthetic effect), but the symptoms

returned after a few hours. After treatment, range of motion

exercises and short walks were instituted. The patients

were allowed to gradually increase walking activity during

the first week. After 1 week, light bicycling was added.

After 2 weeks, free activity was allowed.

After 6 weeks the patients were followed up, and if

there was still tendon pain during activity together with

sonographic changes and neovessels, another polidocanol

injection treatment was given. There were clinical and

sonographic follow-ups after 6 and 12 weeks. If there was

still some pain and sonographic changes + neovessels,

additional treatments were offered. There were clinical and

sonographic follow-ups after 26 weeks.

The patients allocated to Group B were surgically

treated. First, using ultrasound and colour Doppler the most

proximal and most distal areas with increased blood flow-

neovessels were marked on the skin by a skin marker. After

washing, local anaesthesia (5–10 ml Xylocain 10 mg/ml)

was injected on the lateral and ventral side (about the

length between the skin markers) of the Achilles mid-

portion. Then, there were preparations for a surgical

procedure. The skin was draped with a sterile paper-cover

exposing only the midportion of the Achilles tendon. A

short, straight, longitudinal skin incision was placed on the

lateral side of the tendon (Fig. 1), the sural nerve was kept

aside, and the tendon was carefully identified. Thereafter,

the tendon was completely released from the ventral soft

tissue (Fig. 2), by sharp dissection with a knife, staying

close to the ventral tendon. The tendon was released from

the ventral soft tissue the whole distance between the skin

markers. This was followed by hemostasis, using diater-

mia. The skin was closed by single non-resorbable sutures.

After treatment: Day 1, there was rest with the foot in

elevated position. Day 2, range of motion exercises and

short walks were instituted. Day 3–7, the patients were

allowed to gradually increase walking activity. Day 8–14,

light bicycling was added. After 2 weeks, the sutures were

taken, and free activity was allowed.

Objectives

The hypothesis was that sclerosing (polidocanol injections),

and surgical revision, of the area with neovascularisation

(vessels and nerves) outside the ventral part of the tendon,

would significantly decrease the pain during Achilles

tendon-loading activity 3 and 6 months after treatment.

The specific objective was to evaluate whether there were

any differences in the clinical effects between sclerosing

polidocanol injections and surgical revision.

Outcome measures

Pain during Achilles tendon-loading activity. The patients

scored their quantity of tendon pain during their recrea-

tional or sport activity on a 100 mm long visual analogue

scale (VAS). The quantum of pain was recorded from 0 to

100 mm, where no pain was recorded as 0 and severe pain

as 100.

Patient satisfaction with the result of the treatment was

determined by self-reporting (satisfied or not satisfied).

Ethics

The ethical committee at the Medical Faculty of the Uni-

versity of Umeå has approved the use of surgical treatment

and treatment with sclerosing polidocanol injections for

chronic painful Achilles tendinosis.
Fig. 1 A short straight longitudinal skin incision was placed on the

lateral side of the Achilles tendon midportion

Fig. 2 The tendon was carefully identified, and released from the

ventral soft tissue
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Statistical methods

Results are presented as mean, and range values.

The Wilcoxon Signed Ranks Test was used to study the

differences in VAS, before and after treatment, in each

group.

Results

Exclusions

In Group A, one patient was excluded because of social

reason. No treatment was instituted.

Baseline data

In Group A, that received sclerosing polidocanol injections,

there were 3 men (mean age 44 years) and 6 women (mean

age 48 years) with a long duration (mean 33 months, range

7–150) of painful midportion Achilles tendinosis.

In Group B, that were treated surgically, there were

6 men (mean age 44 years) and 4 women (mean age

47 years) with a long duration (mean 23 months, range

6–60) of painful midportion Achilles tendinosis.

Outcomes

At 12 weeks

In Group A, that was treated with sclerosing polidocanol

injections, 6/9 patients were satisfied with the treatment

and back to their previous (before injury) recreational or

sport activity after a mean of two injection treatments.

Their mean VAS (evaluating the quantity of Achilles ten-

don pain during the patients recreational or sport activity)

had decreased significantly from 76 to 24 (P \ 0.005).

Two out of six patients were back to their recreational or

sport activity already 6 weeks after treatment.

Three out of nine patients were not satisfied with the

result of the treatment, and were not back in their previous

recreational or sport activity. Their mean VAS was 81.

In group B, that was surgically treated, 8/10 patients

were satisfied with the treatment and back to their previous

(before injury) recreational or sport activity 3 months after

instituted treatment. Their mean VAS (evaluating the

quantum of Achilles tendon pain during the patients rec-

reational or sport activity) had decreased significantly from

75 to 21 (P \ 0.005). Four out of eight patients were back

to their recreational or sport activity already 6 weeks

postoperatively.

Two out of ten patients were not satisfied with the result

of the treatment, and were not back in their previous rec-

reational or sport activity. One patient sustained a

postoperative deep wound infection (Streptococcus), and

the other patient scored 80 on the VAS.

At 6 months

The same 6/9 patients in Group A and 10/10 patients in

group B were satisfied with the treatment and back to their

previous (before injury) recreational or sport activity. In

Group A, one additional treatment with sclerosing poli-

docanol injections was given to the three patients that were

not satisfied at 3 months, but this did not improve the

clinical outcome.

Discussion

The short-term results of this study on patients with chronic

painful midportion Achilles tendinosis, showed that both

treatment with sclerosing polidocanol injections and sur-

gical revision, in the area with vasculo-neural ingrowth

ventral to the Achilles tendon, significantly reduced tendon

pain during activity in the majority of the patients. The

study indicates that surgical treatment produces more

reliable clinical results (10/10 compared to 6/9 satisfied

patients after 6 months), and allows for a quicker return to

Achilles tendon loading activity. However, the material is

small, and this has to be studied in a larger patient material.

Also, the risks of complications after surgical treatment

need to be accounted.

The patients included in this study were consecutive

middle-aged patients referred to the Sport Medicine Unit

after having had a long duration of pain from the mid-

portion of the Achilles tendon. About half of the patients

were on a relatively low Achilles tendon loading activity

(had walking as their recreational activity), but there were

also joggers, badminton players, aerobic participants and a

runner. It is our opinion that this group of patients is rep-

resentative for the majority of the middle-aged individuals

with the diagnosis chronic midportion Achilles tendinop-

athy, in this part of the country.

Treatment with sclerosing polidocanol injections has

shown good clinical results [4, 5, 9]. However, on average

2–3 injection treatments, with around 6 weeks in-between,

seem to be needed for a good clinical result. Consequently,

there is a 12–18 weeks treatment period in the majority of

the patients, and this relatively long period might be con-

sidered as a negative factor. Surgical revision of the soft

tissues on the ventral side of the Achilles tendon is a one-

step procedure, and also, most likely, a more radical
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method to interfere with the soft tissues compared to pol-

idocanol injections.

We decided to evaluate the results 3 and 6 months after

treatment. Within 3 months, the patients that had been

treated with sclerosing polidocanol injections had got two

injection treatments. Based on the results in our pilot study

on sclerosing polidocanol injections for midportion Achil-

les tendinosis, a mean number of two treatments was shown

to be required for a good clinical result [4, 5, 9]. We decided

that the patients should have got at least two injection

treatments before evaluation was done. After 3 months,

additional polidocanol injection treatments were offered to

patients with a poor clinical result after two injections.

At the 3-month evaluation, there were good clinical

results in both groups. However, in the surgically treated

group 4/8 satisfied patients had been able to go back to

their previous recreational or sport activity already 6 weeks

after surgery, while in the polidocanol injection group only

2/6 patients had been able to go back to previous activity at

6 weeks after treatment. This might indicate that surgical

treatment, that is a one-step procedure, allows for a faster

return to previous activity level. But again, the material is

small and this needs to be studied using a larger material.

Such a study is ongoing, but this report is intended to

emphasize the preliminary good results with US and CD-

guided revision of the soft tissue ventral to the Achilles

tendon. Six months after instituted treatment all patients in

the surgically treated group were satisfied and active in

their previous recreational or sport activity. In the poli-

docanol injection group, the same 6 patients that were

satisfied after 3 months were still satisfied and fully active,

while the 3 patients that had a poor result after 3 months

were still not satisfied, despite having had additional pol-

idocanol injections. These results might indicate more

reliable results after surgical treatment, but this also needs

to be studied on larger patient materials.

The mechanisms behind the good clinical results

achieved with both these methods have not been clarified.

Both procedures most likely result in a partial denervation

of the tendon, i.e. interruption of the sensory inflow from

the sensory SP and CGRP-nerves ventral to the tendon [3].

However, as we have very recently shown, the vessels

are also accompanied by sympathetic nerves [15] which

influence the blood flow of the tendon. Theoretically, these

nerves might contribute to a poor healing response of the

tendon. As we have previously shown, sclerosing poli-

docanol injections results in an increased intra-tendinous

blood flow [16]. This increased blood flow might theoret-

ically, result in an increased inflow of growth factors,

degradation-enzymes like metalloproteinases and other

enzymes involved in the degradation of pathological tissue.

The result might be a remodelling of the tendon as we have

noted in follow-ups [6].

In the surgically treated group one patient sustained a

deep infection postoperatively, while there were no

complications in the polidocanol injection group. The

patient with the infection anyhow had a good clinical end-

result, and was back in his previous activity at 6 months,

but a deep infection is a potentially serious complication,

and this risk needs to be accounted for when deciding

type of treatment. Maybe it should be discussed whether

antibiotics should be given as a prophylaxis after this

out-patient surgical treatment? Besides this complication,

there were no complications in the surgically treated

group.

With the exception of the first day after treatment, when

the surgically treated patients were resting, keeping the

operated foot elevated; the rehabilitation was identical in

both groups. The patients were allowed to gradually

increase walking activity, and after 1 week light bicycling

was added. It seems that it is possible to allow early

weight-bearing loading (walking) without any tendon

complications also after surgical treatment performed

outside the ventral Achilles. Theoretically, early weight-

bearing and full range of motion exercises might protect

from complications like skin adhesions?

To try to limit evaluation bias, the evaluation of the

result of treatment was done by the patient alone. The

patients recorded the amount of Achilles tendon pain dur-

ing their recreational or sport activity on a VAS, and stated

if they were satisfied or not satisfied with the result of the

treatment.

In conclusion, both treatment with sclerosing polidoca-

nol injections and surgical revision, outside the ventral

tendon, allowed for a majority of the patients with chronic

painful midportion Achilles tendinosis to return to their

recreational or sport activity. There was a tendency that

surgical revision allows for a faster return to recreational/

sport activity.
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