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Abstract 

Background: Treatment of chronic painful tennis elbow is known to be difficult, and the source of 
pain has not been clarified. A recent study has shown that the fibrous layer on the superficial side of 
the extensor origin is rich in sensory nerves. This study aimed to evaluate the effects on grip pain and 
strength after targeted injections of a local anesthetic, in patients with chronic painful Tennis elbow.

Material: Fourteen patients (6 men, mean age 60 years and 8 women, mean age 43 years) with clinical 
and US-verified changes corresponding to the diagnosis Tennis Elbow in 15 elbows, were included. All 
had had a long duration (average 19 months, range 6-48 months) of pain symptoms and undergone 
multiple different treatments without effect.

Methods: A US-guided injection of 1-1.5ml Polidocanol (10mg/ml) was placed targeting the region with 
high blood flow in the fibrous tissue layer on the superficial side of the extensor origin. Grip pain and 
strength during a standardized dynamometer test was evaluated on a 10cm VAS scale, before and 15 
minutes after injection. 

Result: In 12/14 patients (13/15 elbows) there was decreased pain during gripping (VAS from mean 7 
(SD 1.3) to mean 2.5 (SD 1.6), p<0.05), and increased strength during straight arm test (from mean 30kg 
(SD 10.7) to mean 39kg (SD 13.5), p<0.05). 

Conclusion:  In patients with Tennis elbow, there were significant effects on pain and grip strength after 
US-guided injections of a local anesthetic targeting the nerve rich fibrous layer on the superficial side of 
the extensor origin. These findings might have implications for treatment.

Keywords: Tennis elbow; Anesthetic injections; Straight arm test; Sensory nerves; Achilles; Patellar 
tendinopathy

Introduction
Tennis elbow is a non-inflammatory condition, also called lateral elbow tendinopathy, 

with unknown aetiology and pathogenesis [1-3]. The origin to pain is not known, but the 
general opinion is that the Extensor Carpi Radialis Brevis (ECRB) muscle and its tendinous 
origin plays a central role [4-6]. Tennis elbow is a condition well known to be troublesome to 
treat [7]. First, non-invasive treatments like NSAIDs and physiotherapy [8], orthotic devices 
[9] and rest, are being used. Secondly, different types of injections [10-14] are tried, and 
finally, surgical treatments [15] might be indicated. The results after treatment are varying 
and not convincing, and for this chronic painful condition there is a general opinion that there 
is no golden standard treatment. 

The pain mechanisms related to Tennis elbow have not been fully clarified, and there is a 
need for studies evaluating where the pain comes from. For Achilles and patellar tendinopathy, 
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studies have shown that the majority of sensory nerves are located 
outside the tendons [16,17], and a recent study on patients with 
chronic painful Tennis elbow Ultrasound (US) and Colour Doppler 
(CD)-guided biopsies showed that the superficial fibrous tissue 
was richly innervated by sensory nerves [18]. The aim with the 
current study was to study the effects on pain and grip strength 
after targeted US and CD-guided injections of a local anesthetic in 
patients with chronic painful Tennis elbow.

Material and Methods
Participants

Fourteen patients (8 women and 6 men, mean age 50 years, 
range 35 to 70 years) with a long duration of pain (mean 19 months, 
range 6 to 48 months) diagnosed as tennis elbow, in altogether 15 
elbows (13 unilateral, 1 bilateral), were included. All had undergone 
multiple different treatments such as physiotherapy including 
stretching exercises (n=12), eccentric exercise (n=10), medication 
with NSAIDs (n=9), tennis elbow brace (n=9), acupuncture (n=7), 
shock wave (n=3), and cortisone injections (n=9). The clinical 
diagnosis tennis elbow was based on pain on palpation of the 

extensor origin, pain during resisted wrist extension, and pain 
during resisted third finger test. Patients with differential diagnoses 
such as cervico-brachialgia, radial nerve compression, previous 
operations in the elbow, chronic inflammatory conditions, and 
restricted elbow ROM were excluded based on history and clinical 
findings.

Ultrasound (US) and colour doppler (CD) examination

All tendons were examined with high resolution grey scale-
Ultrasound (US) and Colour Doppler (CD), Acuson Sequoia 512, 
with 8-13MHz frequency. The examinations were carried out in a 
sitting position, with the arm resting on a table, having the elbow 
flexed to 70-80 degrees and the wrist in neutral position. The same 
experienced Doctor (H.A.) performed all US-and CD-examinations. 
In all patients there were structural abnormalities (including hypo-
echoic regions, irregular structure, or calcifications) in the extensor 
origin and a bone spur of varying size on the lateral epicondyle 
(lateral epicondyle enthesophyte) (Figure 1). In all patients there 
was a thick fibrous layer including high blood flow (with vessels 
entering the underlaying origin) on the superficial side of the 
extensor origin (Figure 1).

Figure 1: Grey scale and colour doppler ultrasound picture of the extensor origin in a patient with chronic painful 
Tennis elbow. There are structural changes including hypo-echoic regions in the extensor origin, and a thick fibrous 

layer (marked) including high blood flow on the superficial side of the extensor origin. There is a bone spur on the 
lateral epicondyle. The injection needle is positioned inside the thickened fibrous tissue, close to the regions with 

high blood flow, on the superficial side of the extensor origin.

Injection procedure

The active substance in Polidocanol is an aliphatic non-ionized 
nitrogen-free surface anesthetic. Before the treatment, the skin was 
washed with a solution of chlorhexidine and alcohol. The patients 
were sitting with their arms resting on a table, having 70-80 degrees 
of elbow flexion, and the wrist in neutral position. The US and 

CD-guided dynamic injections were performed with a 0.7x50mm 
needle, connected to a 2ml syringe, and the Polidocanol (10mg/
ml) injections targeted the regions with high blood flow (blood 
vessels) in the fibrous layer on the superficial side of the extensor 
origin only. The ultrasound probe was positioned longitudinally at 
the lateral epicondyle and along the origin, parallel with the fibers. 
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When the tip of the needle was positioned correctly, a small amount 
of Polidocanol was injected in fractions until all vessels were closed. 
Altogether 1-1.5ml was injected. It was possible to observe the 
immediate effect of the injection. If the position of the needle was 
correct (inside or very close to the vessels) the circulation in the 
target vessels stopped instantly. 

Grip strength tests

Maximum voluntary grip strength was evaluated by using a 
hydraulic hand dynamometer (FEI Irvington, NY, USA). Maximum 
grip strength was measured three times, and the mean value was 
used for the statistical analysis. During the dynamometer-test, 
the arm was held in the horizontal plane, with the elbow straight, 
and the wrist in neutral position. The grip strength was measured 
before and 15 minutes after injection of Polidocanol.

Pain during gripping

Pain during the maximum grip test was recorded on a VAS scale. 
Using a 10cm Visual Analogue Scale (VAS) for pain (where no pain 
is recorded as 0 and severe pain as 10), the patient recorded the 
amount of elbow pain when gripping. Pain during gripping was 
evaluated both before and 15 minutes after injection of Polidocanol.

Statistical analysis

A paired t-test was used to compare the mean grip strength and 
pain during gripping before and after injection.

Ethics

There was ethical approval for this study, Dnr: 2010/170-31, 
from the Ethical Committee of the Medical Faculty, University of 
Umeå.

Result
In 12 of 14 patients (13/15 elbows) there was a significantly 

decreased pain during gripping from mean VAS 7 (range 5-9) to 
mean VAS 2.5 (range 1-6) (p<0.05). In the same 12 out of 14 patients 
there was a significantly increased muscle strength during straight 
arm test from 30kg (range 6-52) to 39kg (range 23-71) (p<0.05). 
In 2 patients (2 elbows) (VAS 8 and 7 respectively) there was no 
decreased pain during gripping and no increased muscle strength 
(11 and 23kg respectively) during strength test. 

Discussion
The main finding in the current study was that US and CD-guided 

injections of a local anesthetic targeting the nerve rich fibrous tissue 
on the superficial side of the extensor origin decreased the pain and 
increased the muscle strength in patients suffering from chronic 
painful Tennis elbow. The patients represent a normal population 
first treated by general practitioners and physiotherapists, and then 
referred to the same county hospital (Hässleholm) in the south of 
Sweden, for treatment of Tennis elbow. All patients included in the 
current study had had a long duration of pain symptoms, and had 
tried the commonly used methods for treatment without success. 
Many had been treated with multiple cortisone injections into 
the extensor origin, one patient had been injected 8 times with 

cortisone, and were considered very difficult cases. The ultrasound 
examination used for diagnosis and inclusion showed that in more 
than 50% of the patients, there were major structural changes and 
a suspicion of partial ruptures in the extensor origin. 

Previous studies using injection treatments have focused on 
injections placed inside the extensor origin, some with short term 
success [10-14], but no studies have shown good long term results. 
Regarding surgical treatments there is the same experience with 
often only short term success [15], and there is no golden standard 
method. Altogether, this indicates that the main location for pain 
has still not been identified. A recent study on US and CD-guided 
biopsies taken from the thick fibrous layer on the superficial side 
of the extensor origin in patients with chronic painful Tennis elbow 
provided new information about the location of nerves of possible 
importance for this condition [18]. Interestingly, this thick fibrous 
layer contained multiple sensory nerves, often located in close 
relation to blood vessels. This is, to the best of our knowledge, the 
first time the neural patterns on the outside of the extensor origin 
have been identified. Comparing with other tendinopathies, like 
Achilles and patellar tendinopathy, immunohistochemical analyses 
of biopsies showed that the majority of the sensory nerves involved 
in these conditions were found outside the tendons [16,17]. Over 
time, those findings have led to new successful mini-invasive 
treatments [19,20]. 

Previous studies using injections of Polidocanol targeting the 
inside of the extensor origin designed as a treatment method have 
shown temporary decreased pain and increased grip strength 
[14,21], and the conclusions from those studies where that the 
origin for pain was inside the extensor origin indicating that 
treatments should be focused on the inside. However, the longer 
term results were not convincing, and the results from the current 
study indicate that a major part of the pain has its source in the 
fibrous layer outside the superficial side of the extensor origin. The 
new findings from the current study opens up a new possible target 
for treatment. 

We used VAS for pain during maximum gripping. VAS is 
known to be a reliable instrument and valid measure of pain 
intensity [22]. We also evaluated grip strength that is considered 
a good objective outcome measure for Tennis elbow [23]. We 
used US and CD examinations to evaluate the extensor origin 
and surrounding tissues. There are some limitations using grey-
scale ultrasonography and especially Doppler examinations. The 
method is examiner dependant [24]. There is no reliable method 
to calculate the flow. Positioning and pressure on the probe will 
affect the findings [24]. The examination is also depending on the 
patient, if tension in the wrist extensors is high, due to muscle 
contraction or by palmar flexion of the wrist, the blood flow is 
affected (decreased). Therefore, in the current study we used an 
experienced doctor (H.A.) for all US and CD examinations. 

Ultrasound-guided injections for treatment of Tennis elbow 
have also been also by other groups [25,26]. In those studies the 
injections were not targeted to the specific nerve rich tissue on the 
superficial side of the extensor origin, but instead most often placed 
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inside the extensor origin. Also, ultrasound-guided needling (needle 
puncture treatment) of the extensor origin, where the needle is 
placed inside the extensor origin, has been tried for treatment of 
this condition [27]. 

It is of obvious importance to try to find better treatments for 
patients suffering from chronic painful Tennis elbow. We believe 
that the results of our study are of interest and should be followed 
by treatment studies targeting only the nerve rich fibrous layer on 
the superficial side of the extensor origin. 

Conclusion
In conclusion, US and CD-guided injections targeting only the 

nerve rich fibrous tissue on the superficial side of the extensor 
origin temporarily decreased pain and increased muscle strength 
in patients with chronic painful therapy resistant Tennis elbow. 
The findings might have implications for targeted treatment of this 
condition.
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