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ABSTRACT

Background Proximal patellar tendinopathy/jumper’s
knee (PT/JK) is well known to be difficult to treat.
Recent studies using an ultrasound and colour Doppler-
based treatment approach on the dorsal side of the
tendon, sclerosing polidocanol injections and ultrasound-
guided arthroscopic shaving, have shown promising
clinical results.

Objectives To compare the clinical effects after
treatment with sclerosing polidocanol injections and
arthroscopic shaving.

Material and methods 52 patellar tendons (43 men
and two women) with ultrasound and colour Doppler-
verified diagnosis of PT/JK were randomly assigned to
treatment with ultrasound and colour Doppler-guided
sclerosing polidocanol injections (group A) or ultra-
sound and colour Doppler-guided arthroscopic shaving
(group B). All patients were involved in patellar tendon
loading sports or recreational activities, and had had a
long duration of pain symptoms from the proximal patel-
lar tendon. Pain during patellar tendon loading activity,
and at rest, before and after treatment (visual analogue
scale; VAS), and patient satisfaction with the result of
the treatment, was registered.

Results After treatment, the patients treated with
arthroscopic shaving had a significantly lower VAS score
at rest and during activity, and were significantly more
satisfied compared with the patients in the sclerosing
injection group.

Conclusions Both treatment with ultrasound and
colour Doppler-guided sclerosing polidocanol injections
and arthroscopic shaving showed good clinical results,
but patients treated with arthroscopic shaving had less
pain and were more satisfied with the treatment result.
Because surgical treatment is a one-stage treatment
return to sports was faster in this group.

Chronic patellar tendon pain (patellar tendinopa-
thy (PT)/jumper’s knee (JK)) is a most often painful
condition with unknown aetiology and pathogen-
esis, known to be troublesome to treat.!3
Conservative treatment of chronic patellar ten-
don pain, PT/JK using painful eccentric quadri-
ceps training has shown some good results,*~ but
among athletes involved in jumping sports this
treatment has been less successful. Traditional
surgical treatment most often includes open
patellar tenotomy and excision of the region with
tendon changes. Sometimes ultrasound-guided
percutaneous longitudinal tenotomy, curettage,
multiple drilling of the inferior patellar pole,
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or excision of the distal patellar tip, is used.”!2
After these treatments there is a relatively long
rehabilitation period. The clinical results of sur-
gery have been shown to be varying and often
poor.’® A recent randomised study comparing
treatment with eccentric quadriceps training and
traditional open tenotomy plus excision showed
similar, but only 50-60% good clinical results in
the groups.!4

During the past few years it has been debated
where the pain comes from in this and other
chronic painful tendinopathies.!” Recent studies
using ultrasound and colour Doppler and immu-
nohistochemical analyses of tendon biopsies,
have shown high blood flow!® 7 and nerves!® 1¥
on the dorsal side of the proximal patellar tendon.
These findings have led to research on new treat-
ment methods, sclerosing polidocanol injections?’
2l and ultrasound-guided arthroscopic shaving,??
targeting the treatment outside the dorsal patellar
tendon, ie, where the high blood flow and nerves
have been demonstrated.

The aims of this randomised study were to
compare the clinical results after treatment with
ultrasound and colour Doppler-guided scleros-
ing polidocanol injections and ultrasound-guided
arthroscopic shaving to try to clarify whether
either treatment, both performed outside the ten-
don, is significantly superior to the other.

The primary outcome measure was to evaluate
the clinical effect of the treatment by having the
patients to score the level of patellar tendon pain
during their specific sport or recreational activity,
and at rest, and evaluate patient satisfaction with
the results of the treatment.

MATERIAL AND METHODS

Patients

Forty-five patients (52 tendons) were included in
the study. All were patients referred to the Capio
Artro Clinic in Stockholm, with the diagnosis PT/
JK. The diagnosis was confirmed with ultrasound
and colour Doppler showing structural tendon
changes and high blood flow on the dorsal side of
the proximal patellar tendon. All patients had had
a long duration of pain symptoms during patel-
lar tendon loading activity, and seven patients had
bilateral tendon changes. No patient had had an
acute onset of pain. The patients had tried differ-
ent types of treatment before referral, such as; rest
for more than 3 months (n=45), eccentric training
(n=33) and non-steroidal anti-inflammatory drugs

an
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(n=11). All patients were active, ranging from recreational
(n=19) to competition level (n=26).

All patients were diagnosed (clinically and by ultrasound and
colour Doppler examination) before inclusion to have chronic
painful PT/JK in the proximal patellar tendon. All tendons
were examined with high resolution grey-scale ultrasound and
with colour Doppler (Acuson Antares Sonoline, Capio Artro
Clinic, Stockholm, Sweden). AWSX 13-5 linear multifrequency
(7-11.4 MHz) probe was used. The pathological changes in the
thickened proximal patellar tendon were recorded (figure 1).
Colour Doppler was used to diagnose neovascularisation/high
blood flow, and to locate where the vessels entered the tendon.
The contralateral tendon was also examined.

After randomisation there were 24 men (24 tendons) and
two women (two tendons), mean age 26 years (range 17-36),
and a long duration (mean 20 months, range 8—60 months) of
pain symptoms in group A (treatment with sclerosing poli-
docanol injections). In group B (treatment with arthroscopic
shaving) there were 25 men (25 tendons) and one woman (one
tendon), mean age 26 years (range 16—38), and a long duration
(mean 24 months, range 6—60 months) of pain symptoms. For
more patient characteristics, see table 1.

Interventions
Two different treatments were used, ultrasound plus Doppler-
guided sclerosing polidocanol injections?® (10 mg/ml) and
ultrasound plus Doppler-guided arthroscopic shaving.

22

Figure 1 Grey-scale ultrasound and colour Doppler scan of a
patient with chronic painful patellar tendinopathy/jumper’s knee.
(A) Longitudinal and (B) cross-sectional plane. Tendon thickening,
structural tendon changes, and hypo-echoicity in the dorsal tendon.
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Sclerosing polidocanol injections

The injection was performed with a 0.7x50 mm needle
connected to a 2 ml syringe. The same experienced ultra-
sonographer performed all ultrasound and colour Doppler
examinations and injections. The injection was performed
dynamically, with the aid of real-time grey-scale ultrasound
and the colour Doppler technique, to inject at the target
vessels. Small volumes (0.1-0.2 ml, maximum 2 ml) of the
substance were injected into the regions with local neovas-
cularisation/high blood flow dorsal to the proximal patellar
tendon. A dressing was applied for 24 h. A maximum of three
injection treatments (at least 6 weeks in between) were given
before evaluation.

Arthroscopic shaving

Arthroscopy was performed under local anaesthesia. The
patients were in a supine position with straight knee and
relaxed quadriceps. We used standard anteromedial and
anterolateral portals, and a pressure controlled pump. No
tourniquet was used. Ultrasound and colour Doppler was
used preoperatively. Initially, a standard arthroscopic eval-
uation of the whole knee joint was performed. Then the
patellar tendon insertion into the patella was identified.
For shaving, a 4.5-mm full radius blade shaver was used.
Simultaneous ultrasound examination (longitudinal and
transversal views) guided the procedure. Careful shaving,
aiming to destroy only the region with high blood flow
(neovessels) and nerves adjacent to the tendinosis changes
on the dorsal side of the tendon, was done (ie, separat-
ing the Hoffa fat pad from the patellar tendon). No tendon
tissue was resected and the Hoffa fat pad was saved. The
portals were closed with a tape, and a bandage was used
for 24 h.

After treatment

The patients in both groups were allowed full weightbearing
walking immediately after the treatment. Two weeks after
treatment the patients were told gradually to increase the
patellar tendon load up to full loading. There was no specific
rehabilitation protocol, or set time frames, preceding full ten-
don loading activity.

Follow-ups
After treatment with sclerosing polidocanol injections the
patients were followed up at 6-8 weeks after each treatment.
If there was remaining tendon pain during sport activity, and
remaining high blood flow in the region with structural ten-
don changes at follow-up, another injection treatment was
given.
After treatment with arthroscopic shaving the patients were
followed up at 2 weeks and at 6—8 weeks postoperatively.
Further follow-ups were done at 6 and 12 months after
treatment.

Outcomes
The patients scored the level of patellar tendon pain during
their specific sport activity, and at rest, on a 100-mm long
visual analogue scale (VAS). The amount of pain was recorded
from 0 to 100 mm, where no pain was recorded as 0 and severe
pain as 100.

Self-reported patient satisfaction with the result of the treat-
ment (0-100% satisfaction), was also scored by the patients on
a 100-mm long scale.
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Table 1 Basic data and treatment outcome for group A and group B
Group A - sclerosing injections Group B - arthroscopy
Variable Mean (SD) Mean (SD) Significance (p value)
Age, years 217.0 (7.6) 26.6 (7.6) 0.755
Duration of symptoms, months 20.0(10.4) 23.8(15.5) 0.596
VAS at rest at assessment 37.8(24.9) 44.6 (28.4) 0.431
VAS at activity at assessment 69.0(17.3) 76.5(13.6) 0.143
Follow-up time, months 13.7 (6.9) 12.9 (7.8) 0.719
VAS at rest at follow-up 19.2(23.2) 5.0(8.3) 0.004
VAS at activity at follow-up 41.1 (28.5) 12.8 (19.3) 0.001
Satisfaction with result, 0-100 52.9 (32.6) 86.8 (20.8) 0.000
VAS, visual analogue scale.
A T — sclerosing polidocf’mol injections (10 mg/ml) or treatment with
VAS during activity before intervention (1) and at follow-up (2) arthroscopic shaving.
The outcomes of the treatments were self-assessed by the
10 patients. The assistant who collected the outcome measures
% was blinded to the group allocation when the patients scored
> 80 their VAS and satisfaction with treatment.
s 70
E i Statistical evaluation
§ jg The SPSS package (version 18.0) was used for all statistical cal-
P 9 culations. Mean and SD were used to describe data. Differences
g between groups were calculated using a non-parametric test
20 for independent samples (Mann—Whitney U test). A p value of
lg less than 0.05 was considered statistically significant.
' ? RESULTS
B GroupB, Ultrasound-guided arthroscopy In group A, one patient did not conti.nue the .study bgcause of
VAS during activity before intervention (1) and at follow-up (2) pregnancy. In group B, all but one patient received the intended
treatment.
e ‘ Before treatment, there were no significant differences between
100 the treatment groups with regard to age, duration of symptoms
‘ and pain at rest or during patellar tendon loading activity.
%‘ 80 | After treatment, the patients treated with arthroscopic
s ‘ shaving had significantly lower VAS scores for pain at rest and
w 60 | during patellar tendon loading activity, and were significantly
£ ‘ more satisfied with the treatment result, compared with the
i 0 - patients treated with sclerosing polidocanol injections.
g 36 ‘ The results are shown in figure 2.
0 ‘ DISCUSSION

Figure 2 (A) The results in group A, presented as visual analogue
scale (VAS) during activity before and after treatment. (B) The
results in group B, presented as VAS during activity before and after
treatment.

Sample size/power analysis

The power analysis was based on the results from two previ-
ous pilot studies.?? 22 The analysis showed that 20 individuals
in each group were needed to give a power of 80% to find a dif-
ference of 50 mm in VAS between the groups, on a 5% signifi-
cance level. We estimated a higher difference than normally
accepted (a difference in VAS of 30 mm), to make sure that the
groups were not too small.

Randomisation

After receiving oral and written information, from an inde-
pendent assistant the patients selected an envelope (52 opaque
envelopes), allocating themselves to either treatment with
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In this randomised study on patients with chronic painful
proximal PT/JK, comparing treatment with sclerosing polido-
canol injections and arthroscopic shaving, we found that the
patients treated with arthroscopic shaving had less pain and
were more satisfied with the treatment result than patients
treated with sclerosing polidocanol injections.

We used ultrasound guidance for both sclerosing polido-
canol injections and arthroscopic shaving. Ultrasound is a
reliable method to evaluate tendon structure and thickness,”
and is well suited to guide procedures in which optimal preci-
sion is needed. For sclerosing polidocanol injections we used
ultrasound and colour Doppler guidance to find the target
region (region with high blood flow outside the structurally
abnormal dorsal tendon), but for arthroscopic shaving only
ultrasound was used. This is because the epinephrine in the
local anaesthetic, together with the fluid pressure in the knee
joint, decreases the blood flow and thereby reduces the pos-
sibility of registering high blood flows. However, ultrasound
plus colour Doppler was used for the preoperative planning of
the procedure.
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The information in this study refers mainly to men, in con-
trast to other studies on patients with PT/JK. However, the
material consists of consecutive patients from the Stockholm
region referred to the Capio Artro clinic with this diagnosis,
and we therefore believe it is representative of the situation in
this region. Maybe there are regional differences depending on
the popularity of certain sports? In countries such as Norway,
where sports such as handball are very popular among women,
it is likely that there will be more women with PT/JK.?!

Treatment of PT/JK has for many years puzzled clinicians,
and the background to pain has never clearly been resolved
in research. Vague knowledge about where the pain comes
from, and varying clinical results with the different treatment
methods in use, have raised many questions. However, recent
histology findings, in which nerves were found in close rela-
tion to blood vessels on the dorsal side of the proximal patellar
tendon,?® have been shown to be possible targets for treat-
ment. Pilot studies using both ultrasound plus colour Doppler-
guided sclerosing polidocanol injections and ultrasound plus
colour Doppler-guided arthroscopic shaving, targeting the
region with high blood flow and nerves outside the dorsal ten-
don, have been shown to reduce tendon pain significantly.?0-22
The results of those studies, together with the current study,
strengthen the likelihood that the source of pain in PT/JK is on
the dorsal side of the tendon. Treatment outside the dorsal ten-
don alone is in strong contrast to the method used worldwide
in which there is intratendinous excision of macroscopically
abnormal tendon tissue through a longitudinal tenotomy:. It is
interesting that ultrasound-guided treatment outside the dor-
sal tendon seems to produce markedly better clinical results
than have been reported from intratendinous surgery.! Also,
considering the rehabilitation after treatment, extratendinous
procedures??-?? are associated with a very quick (6-8 weeks)
return to full tendon loading activity, whereas intratendinous
procedures!? 12 14 often require a very long (4-6 months) reha-
bilitation period. The current study only presents short-term
results, but it seems promising that there is now a minimally
invasive surgical treatment method, with no need for a long
rehabilitation period, which has the potential to reduce ten-
don pain significantly.

We did not use a specific rehabilitation protocol after insti-
tuted treatment, and allowed patients to return to full patellar
tendon loading activity after just 2 weeks. There were no com-
plications among the patients in the current study, but whether
a quick return to full activity is the best way to proceed should
be discussed. After sclerosing polidocanol injections it has in
previous studies been shown that a quick return to full tendon
loading activity can be achieved without complications.?? 2!
However, after an arthroscopy, maybe there should be specific
rehabilitation to regain thigh muscle function before returning
to full activity? Further studies will evaluate whether a specific
rehabilitation protocol has an effect on the time to return to
previous activity.

In this study, there was a quicker return to sports with mini-
mal or no pain after treatment with the one-stage ultrasound-
guided arthroscopic shaving procedure, compared with the
patients who were treated with multiple sclerosing polidocanol
injections. The long-term outcome (>1 year) will be studied in
another follow-up study also including tendon structure and
thickness.

It might be considered a limitation in this study that we did
not use a specific activity or functional score such as the VISA
score (Victorian Institute of Sport Assessment), but because
many of the patients involved in the current study were
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What is already known on this topic

» PT/JKis well known to be a difficult condition to treat.
» Intratendinous surgical treatment is associated with a long
rehabilitation period and often poor clinical results.

What this study adds

» A new surgical approach in which ultrasound and Doppler-
guided arthroscopic shaving is performed outside the
tendon.

» The method is associated with a relatively short rehabilita-
tion period and a fast return to sports, with good short-term
clinical results.

» The method is based on ultrasound and Doppler findings
and immunohistochemical analyses of biopsies.

recreational athletes not involved in team training, or had
regular training habits, our decision was that the VISA score
was less suitable for this patient group. Instead, we focused
on evaluating patellar tendon pain during their specific recre-
ational or sport activity and at rest. We believe this, together
with satisfaction with the treatment results, are appropriate
tools to evaluate the outcome of the treatments.

In conclusion, both treatment with ultrasound and colour
Doppler-guided  sclerosing  polidocanol injections and
arthroscopic shaving showed good clinical results, but patients
treated with arthroscopic shaving had significantly less pain
and were more satisfied with the treatment result. Because sur-
gical treatment is a one-stage treatment return to sports was
faster in this group.
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