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Initial Management Strategies

The NICE Clinical Knowledge Summary?* suggests that initial management should recommend the use
of analgesia such as paracetamol or topical non-steroidal anti-inflammatory drugs (NSAIDs), with a
subsequent prescription of oral NSAIDs if ineffective. It is recommended to give advice to avoid
heavy lifting, avoid forceful gripping and twisting activities, favour palm-up lifting rather than palm-
down, and modify work by taking more rest breaks, alter work patterns and change practice
regarding lifting.

Evidence for simple advice

Similar advice has been used as part of a wait-and-see control arm in five trials, along with simple
reassurance that for the majority the symptoms of LET will settle over time.2® In all five, patients in
the wait-and-see group improved with short-term patient-rated successful treatment ranging from
26.3% to 48% and longer-term success at one year ranging from 75% to 90%. It is unclear whether
this represents the natural course of the condition or whether the advice improved outcomes, given
that there have been no studies of advice versus a true wait-and-see approach.

Epidemiological studies suggest that there may also be a place for advice related to stopping
smoking, improving diabetes control and promoting regular exercise two to three times per week
based upon risk factors for developing the condition.”?

The Kings Fund, in 2015, set ten priorities for UK NHS commissioners that included self-management
at number one, with the aim of promoting increased physical function and self-confidence.® Self-
management “refers to activities which promote health but also prevent deterioration by gaining
skills which can be applied to new problems as they arise to increase self-efficacy in managing the
condition as it progresses.”*® Systematic reviews of the musculoskeletal literature, whilst not
specific to LET, show moderate to strong evidence for the use of exercise and psychological
interventions, such as pain coping skills, as physical activity and pain catastrophising are strong
mediators for outcome in studies of self-management.'*3 It is recommended that self-
management education is delivered to patients by healthcare clinicians and includes follow-up
sessions rather than one-off advice, should include self-help materials, help patients to identify
problems specific to themselves, assist the patient to form personalised coping strategies and
enhance their self-efficacy by empowering them to take responsibility for their lifestyle
choices.?®*1> Applying such methods, in addition to the basic advice given in the LET trials
previously mentioned, may further improve outcomes.
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Sport-related advice

In racquet-sports players, it has been hypothesised that changing grip size on the racquet may help
to reduce symptoms by altering the grip force required to hold it, but a laboratory study found no
difference in muscle activity with different grip sizes.'® Racquet string tension has though been
found to relate to changes in force transmission across the elbow during backhand tennis
groundstrokes, with higher string tension resulting in higher force.” Similarly, a tighter grip on the
racquet combined with below-centre strikes on the racquet face result in higher eccentric wrist
extension torque.’® Whilst these two studies were performed in laboratory experimental conditions,
the biomechanical findings could be transferrable to real-world sport with advice to de-tension
strings, grip the racquet less firmly and seek coaching to improve ball-strike technique.

Evidence for the use of analgesia

Systematic review evidence of five placebo-controlled trials investigating the use of topical NSAIDs
suggests that this can offer short-term pain relief up to four weeks but the evidence was judged to
be of low quality and therefore inconclusive.’® The evidence for oral NSIADs was conflicting. No
trials have specifically investigated the use of paracetamol or opioid medication though it stands to
reason that these may offer short-term symptomatic pain relief only rather than affecting the overall
course of the condition, as found with other musculoskeletal disorders, such as back pain and
shoulder pain.!

Evidence for use of physiotherapy interventions
In this section the evidence for these treatments will be analysed and discussed:

Manual therapies

Manual therapy includes a range of different ‘hands-on’ treatment techniques that, in the case of
LET, can be grouped into Cyriax manual therapy, Mobilisation with Movement (MWM) and regional
mobilisations.?’ The Cyriax method involves a 10-minute session of deep transverse friction massage
to the painful tendon followed by a Mills’ Manipulation whereby the patient’s elbow is forcibly
extended to end range whilst the wrist is fully flexed and the forearm pronated.?!. MWM combines
manual therapy with active exercise, typically a lateral glide to the elbow whilst the patient performs
an isometric gripping exercise.?? Regional mobilisations include all other types of manual therapy
used more generally in the upper limb, rather than focussed on the elbow, and mobilisation of the
cervical spine.?

The most-recent systematic review and meta-analysis of manual therapy for LET by Lucado et al®
concludes that “there is compelling evidence that joint mobilizations directed at the elbow improve
both pain and functional grip scores across all time frames compared to control groups in the
management of LET.” This conclusion must, however, be questioned based upon methodological
errors and reporting bias in the review. Three large studies are included in the meta-analyses that
investigate manual therapy as part of a multimodal physiotherapy treatment package compared
with a control of wait-and-see (including advice).>*% It is impossible to determine the effect of the
manual therapy component of these studies which should not have been included in the meta-
analyses for that reason. With these studies removed the meta-analysis of Mills’ Manipulation
(Cyriax manual therapy) would not be possible for pain as only one study would remain. The meta-
analysis of pain for MWM would only include one small pilot study of 10 patients and a small non-
randomised study of 34, with no analysis possible for follow-up beyond four weeks.?*?* Grip
strength would not be possible as only one study would remain.?*
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Reviewing the remaining evidence descriptively, Cyriax manual therapy is no more effective than
Bioptron polarised light therapy based upon no significant difference in any outcome measures or
time points apart from pain visual analogue scale (VAS) at 28 weeks.?® The same study included an
exercise intervention arm and found that exercise was more effective than Cyriax manual therapy at
all time points and all outcome measures up to 28 weeks.?® Similarly, Viswas et al?” compared Cyriax
manual therapy against the same exercise intervention designed by Stasinopolous?® and found
similar results in favour of exercise. In contrast, Nagrale et al?! found Cyriax manual therapy to be
superior to a combination diclofenac gel phonophoresis and Stasinopoulos exercises at eight weeks.

Two studies have investigated the immediate effect of MWM on pain free grip strength (PFGS) and
pressure-pain threshold (PPT) after a single treatment session.?>?® The studies were small, totalling
41 patients, but had robust methodologies that included a placebo and control procedure, and
blinded both the patient and the outcome assessor to the intervention. Both found significant
immediate improvements in PFGS compared to a sham MWM group and a no intervention group.
There are few studies, however, that investigate longer-term effect: two studies investigated the
addition of MWM to multimodal physiotherapy including heat, massage and ultrasound therapy.
Amro et al*, in a study of 34 patients, found in favour of the MWM group at four weeks follow-up
but the method was non-randomised and at high risk of bias. Kim et al?® also concluded that the
addition of MWM improved outcome immediately after 10 days of treatment but with just 10
patients the study was under-powered. Afzal et al*® found that patients treated with MWM and
ultrasound therapy had significantly improved pain and function at four weeks follow-up compared
to those treated with ultrasound alone but the study was limited by a small sample size (n=30) and a
lack of blinding. A novel study by Martinez-Cervera et al*! investigated the mechanism by which
MWM might have an effect. Twenty-four patients were randomised into two groups that both
received MWM three times in a week. Half of the patients were told that MWM was a very effective
treatment and the other half were given neutral expectations that it may or may not be effective.
Patients given high expectations gained significantly better outcomes immediately after treatment
suggesting that patient expectation might be an important factor in treatment selection.

Regional mobilisations can be divided into wrist mobilisation and cervical spine mobilisation. The
evidence for wrist mobilisation is limited to two small un-blinded studies of similar methodology
compared against multi-modal physiotherapy.3>3* Both found short-term benefit in favour of wrist
mobilisation at three weeks but Struijs et al*® also followed-up patients to six weeks and found no
difference between groups at that time point. The evidence for cervical mobilisation is based upon
three small randomised trials totalling 43 patients and one low-quality retrospective study.3+3”
Vicenzino et al found immediate improvements in PFGS, pain VAS and PPT with mobilisation of the
C5/6 cervical levels compared to a sham technique or control.?” Fernandez-Cervaro et al conducted
two studies where cervical manipulation was firstly compared with a sham technique and secondly
compared with thoracic manipulation.3>3¢ Both reported immediate improvement in PPT but
conflicting results for PFGS. The retrospective study by Cleland et al** concluded that there was a
high long-term success rate for multimodal physiotherapy with or without cervical mobilisation.
Small differences were seen in favour of cervical mobilisation group but given that the patient
demographics and treatments received as part of the multimodal physiotherapy between groups
were different the attribution of this effect to manual therapy alone is unjustified.

Overall, there is low quality evidence to suggest short-term benefit of manual therapy but also that
it may be less effective than exercise.
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Orthoses and Taping

Orthoses

Orthoses for LET are widely available for general public sale and are also provided via the UK NHS on
the recommendation of clinicians.® Different forms of orthotics are available but the two main
principles of treatment are either to immobilise the wrist, thus reducing the activity of the wrist
extensor muscles, or to alter the mechanical forces along the extensor muscles of the forearm by use
of a ‘counter-force brace’. Counter-force bracing involves fastening a tight cuff around the forearm
containing a padded section that is sited over the ECRB muscle. Cadaveric studies have shown that
this reduces the force on the ECRB tendon origin when a load is applied distally, suggesting that in vivo
the aggravating load on the ECRB might be reduced when performing gripping activities whilst using
the brace.?® This has been demonstrated in a small LET patient population where 31 patients were
randomised to either wear the brace correctly as a tight cuff or to wear it loosely to minimise the
effect.** Those wearing the brace correctly experienced significant pain relief in the short term
compared to those wearing it loosely. Likewise, a cross-over study investigating two different types
of counter-force brace (one a standard design and another incorporated into an elbow compression
sleeve) found that these gave immediate pain relief and improved grip strength compared to no
brace.

The use of a wrist immobilising splint has been shown to improve pain and grip strength after three
weeks when used in combination with physiotherapy treatment and compared to physiotherapy
treatment alone.” Two studies have compared the use of counter-force bracing to wrist
immobilisation, with different conclusions drawn: Akkurt et al** found no difference between the
different types of splint up to six weeks follow-up of 82 patients whereas Garg et al* concluded that
wrist immobilisation was superior at the same time point when studying 42 patients. This conclusion
is questionable however, as it was only demonstrated in one sub-domain of the American Shoulder
and Elbow Society (ASES) Elbow Assessment Form when all other outcome measures showed no
difference. Both studies showed that patients with LET improved over time regardless of which
orthosis was used. Van De Streek et al*> compared the use of a counter-force brace to both the
counter-force brace and wrist immobiliser worn together and found no difference in outcome
between groups at six weeks.

Whilst there is some evidence of short-term effect of orthotic use, there may be no effect in the long-
term. A large study of 110 patients with LET by Nishizuka et al*® compared a counter-force brace worn
daily for six months in addition to exercises with exercises alone. There were no differences in
outcomes between groups at any time point up to one year, but both groups improved significantly
suggesting the brace gave no additional benefit to exercises alone. Similarly, a large study of 185
patients compared the use of a counter-force brace against an exercise programme and found in
favour of exercise at all time points up to a minimum of 12-month long-term follow-up.*” Indeed, a
large retrospective population study of 4614 patients receiving treatment for LET and medial elbow
tendinopathy (MET) in the USA found that those using orthoses of any type had higher healthcare
usage, longer treatment duration and longer time off normal work than those that did not use
orthoses. Other factors may though confound this conclusion as it was unclear whether the baseline
symptoms (such as pain severity) were similar between those using orthoses and those not. Higher
baseline pain is an established predictor of poorer outcome in patients with LET*® so the differences
between groups may not be due to orthotic use alone.

Taping
Kinesiology tape (or K-tape) is an adhesive elasticated tape that is purported to reduce the load on
the wrist extensor tendons when applied longitudinally over the dorsal forearm muscles.**° It is not
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commonly used in UK practice.3® Studies of the use of K-tape to treat LET are of low quality and of
small sample size.**>5 Cho et al*® found that the application of K-tape to patients with LET gave
some immediate pain relief for up to 15 minutes but for longer follow-up the majority of studies
show that the use of K-tape is no more effective than sham taping techniques or offers no increased
benefit when used in addition to other physiotherapy modalities such as exercise.****%* The
exception is a study by Giray et al® but with only 10 patients per group the result may have been
due to chance.

Diamond taping uses a non-elastic adhesive tape applied in four strips pulled tightly around the
location of lateral elbow pain to form a diamond, resulting in the encompassed skin having an
orange-peel appearance.®® Similarly to K-tape it is purported to reduce mechanical load on the wrist
extensor tendons.*® A recent systematic review identified four studies of diamond taping each only
measuring the immediate effect after application or up to 30 minutes afterwards.> All four studies
showed improvements in either pain or grip strength compared to controls. It is unclear however
whether this has any useful clinical benefit as longer-term effects have not been studied.

Acupuncture

Acupuncture is used by some physiotherapists in the UK as a second-line treatment for LET.3® It
involves the insertion of fine needles into specific anatomical points on the body as defined in
Traditional Chinese Medicine (TCM). These points are then stimulated in a variety of ways such as
by twisting the needles (manual stimulation), applying an electrical current (electro-acupuncture) or
by heating the needles (moxibustion).>®*® The purpose is to induce a pain-relieving effect on the
nervous system although the evidence for this effect has not been firmly established.>®

The evidence for the use of acupuncture in the treatment of LET is of low or very low quality based
upon several systematic reviews.>®%9-62 Of the included studies, only four compare acupuncture with
a supposed placebo or sham treatment. It might be argued, though, that in three of these studies
the control arm still included acupuncture treatment: Fink® and Irnich® both used a similar method
whereby acupuncture needles were still inserted but at least 5cm away from the sites recommended
by TCM; in the study by Haker® needles were still inserted at acupuncture sites but only superficially
rather than to the recommended depth, and were not stimulated. In the fourth study, Molsberger®
used a sham control method where pressure was applied to an acupuncture point on the patients’
thoracic spine with a pencil-shaped probe instead of a needle being inserted but patients could not
be blinded from this as the ‘real’ acupuncture group did not have any needles inserted in the
thoracic region. Despite this, in all four of these studies outcomes favoured ‘real’ acupuncture
immediately post-treatment or up to two weeks’ follow-up. A limitation of the majority of
acupuncture studies is the lack of longer-term follow-up, lack of blinding, lack of randomisation and
heterogeneity of outcome measures that prevents meta-analysis of data.® Few studies measure the
impact on disability and function, just focussing on pain severity.5? Fink® and Haker® both followed-
up patients for one year but no significant differences were seen between ‘real’ acupuncture and
sham acupuncture beyond two weeks. Improvements were seen in both groups following the
natural trend for improvement in LET symptoms over time. The evidence for acupuncture treatment
for LET is therefore uncertain but it may offer some short-term benefit for pain for up to two weeks.
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Electrotherapies

Electrotherapy was established as one of the four pillars of UK physiotherapy practice when the
Society of Physiotherapy was granted its Royal Charter in 1920. Over the century that followed
electrotherapies changed with evolving technology but the principle of the purported mechanism of
effect remained the same: when energy is focussed on injured tissue it can improve the healing
response.®’”’! Electrotherapy is still used in the management of LET in the forms of laser, ultrasound
and shockwave therapy (SWT).3872

Laser

Laser treatment uses light energy applied locally to the area of pathology to stimulate a physiological
response such as reducing inflammation or promoting collagen production.” The reaction is dose-
dependent with collagen production at lower doses and anti-inflammatory effects at higher doses.”
For this reason Low Level Laser Therapy (LLLT) is most commonly used in the treatment of LET to
promote collagen repair in the absence of significant inflammation.” Laser light can be generated at
different wavelengths dependent on the elements used: gallium arsenide 904nm, helium neon
632nm, gallium aluminium arsenide 820nm and neodymium-doped yttrium aluminium garnet
1064nm.57757¢ These different wavelengths penetrate human soft tissues differently with 904nm
having the deepest effect.”” The use of laser was popular in the 1990s but has since declined in both
usage and availability.”® Recent studies of UK practice showed that it was now scarcely used in the
treatment of patients with LET.3%72

A systematic review of the effectiveness of LLLT in the treatment of LET published in 2008, Bjordal et
al” concluded that it offered favourable short-term improvements in both pain and function when
compared to placebo. In a previous review, Bisset et al’® had concluded that laser was no more
effective than placebo but in this study the analysis was not broken down into different treatment
wavelengths. Bjordal et al”® sub-classified studies by treatment wavelength in their meta-analysis to
find that the 904nm wavelength provided an effective response (when applied over the extensor
tendons rather than when applied over acupuncture points) immediately after the course of
treatment and up to eight weeks of follow-up. The 820nm and 1064nm showed no benefit and the
632nm wavelength was inconclusive but might be effective based upon one study.2°

Ultrasound

Ultrasound therapy delivers energy locally to the tissues via high frequency sound waves. The
evidence for ultrasound is conflicting and of low or very-low quality.5%6%7181 Smidt et al® in a
systematic review published in 2003 pooled data from two studies to conclude that ultrasound was
effective for pain relief in the medium-term up to 13 weeks but the studies were low-powered.
Indeed, considered separately these two studies show conflicting results: Binder et al®
demonstrated significant benefit from ultrasound over placebo whereas Lundeberg et al® found no
difference. A subsequent study of similar methodology comparing ultrasound against placebo also
found no difference in outcome.®® Subsequent reviews in 2014 and 2015 have concluded that
ultrasound is no more effective than placebo in the short-term.”>® However, Dingemanse et al’*
still concluded that there was moderate evidence in favour of ultrasound over placebo in the
medium-term despite this being based on the outcome of just one study that could not be
replicated.

Shockwave therapy

Shockwave therapy provides energy to the tissues via pulsed acoustic waves, but the mechanism of
any therapeutic effect is unclear.”® Shockwave therapy can be administered in different ways: by
use of a radial shockwave device or an extracorporeal shockwave device, and with or without the
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addition of local anaesthetic. One method has not been shown to be superior to the others.®#* The
continued clinical use of SWT is surprising given the conclusions of a 2006 systematic review stating
that based upon “platinum-level evidence that shock wave therapy provides little or no benefit in
terms of pain and function in lateral elbow pain.”’® A more recent review published in 2015 pooled
data from the 2006 review with subsequent studies to draw similar conclusions: that SWT was no
more effective than placebo for pain or pain on resisted wrist extension up to six weeks follow-up.%
Despite this, it continues to be used in UK practice for the treatment of LET by 11% of respondents
to a recent nationwide survey.®

Exercise therapy

Exercise is the mainstay of modern physiotherapy treatment of LET in the UK.3372 A limitation of the
evidence regarding exercise is the heterogeneity of exercise type, treatment duration and dosage
used in clinical trials.®> Many trials have used bespoke exercise programmes but there are four
specific exercise protocols have been studied multiple times:

The Pienimaki protocol

The Pienimaki protocol was first described in 1996 in a trial of exercise versus ultrasound therapy.®®
It consisted of stretches of the forearm muscles and a four-stage progressive loading regime starting
with isometric contractions, then isotonic resisted uniplanar exercises using a Theraband, followed
by isotonic resisted biplanar exercises using a Theraband, and finally functional repetitive
movements involving gripping. Patients were advised to perform exercises four to six times per day
for six to eight weeks. Each exercise was done in two to three sets of 10 repetitions. The findings of
the trial showed that the exercise protocol was significantly more effective than ultrasound
immediately after eight weeks of treatment.

The same exercise protocol was subsequently used with deep transverse friction massage and
ultrasound as part of a multimodal physiotherapy treatment package by Smidt et al.* The
multimodal package gave the highest chance of recovery at six months compared to corticosteroid
injection or wait-and-see.

It was also used by Tonks et al®” in a low-powered randomised controlled trial (RCT) involving 12
patients per group. Improvements were seen at seven-week follow-up in pain and grip strength
compared to controls but failed to reach statistical significance.

The Stasinopoulos protocol

Stasinopoulos et al?®?® described a four-week supervised exercise protocol consisting of one
stretching exercise and a progressive eccentric loading exercise. A stretch of the wrist extensor
muscles was performed with the elbow extended, forearm pronated and wrist passively flexed with
ulnar deviation to the end of the available range. The position was maintained for 30-45 seconds
and repeated three times before and after the eccentric loading exercise. Eccentric loading was
performed with the elbow fully extended and forearm pronated whilst supported on a treatment
couch. The wrist was passively positioned into full extension then slowly lowered to full flexion over
30 seconds with the addition of a load individualised to the patient. The load was applied using a
weight or Theraband and determined by the pain response. Mild pain was acceptable but disabling
pain meant that the load was too great. Eccentric exercises were performed in three sets of 10 with
a one-minute rest period in-between sets.

The Stasinopoulos protocol has been used in seven trials.?26278891 |t has been compared to the
Pienimaki protocol and found to give greater benefit in terms of pain relief and function at 12 and
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24-week follow-up.®® Patients performed supervised exercises once per day, five days per week for
four weeks compared with home exercises four to six times per day for eight weeks in the Pienimaki
protocol. Adherence to home exercise was not measured but the authors hypothesise that
adherence may have been the deciding factor in why the Stasinopoulos protocol was more effective.
An alternative reason could be the different types of exercise used.

Three studies have compared the Stasinopoulos protocol to Cyriax manual therapy.??4?” The two
studies that used the protocol as a stand-alone treatment found it to be superior to Cyriax manual
therapy?®?’ but Nagrale et al?! combined it with diclofenac gel phonophoresis and found it to be less
effective.

Manias et al®® investigated whether the addition of ice massage to the exercise protocol was more
effective than the exercises alone and found no difference in outcome. Both Sethi et al®*® and
Mostafaee et al°? added shoulder strengthening exercises to find that these further improved
outcomes when compared to the Stasinopoulos protocol alone. Likewise, the addition of concentric
and isometric strengthening exercises resulted in superior short-term results when compared to the
original protocol.**

The Solveborn protocol

The Solveborn protocol*’ consisted of 10-second isometric wrist extension contractions followed by
stretches of the forearm extensor muscles held for 15-20 seconds. Isometric contractions were
performed three to five times followed by a similar number of stretches. Then, similar exercises
were performed for the wrist flexors. Pain during exercise was avoided. Exercises were performed
twice daily. In a large trial of 185 patients, the exercise protocol was compared with the use of a
counterforce brace. Both groups improved but the exercise group had significantly better outcomes
at all time points up to and beyond a year follow-up.

The protocol was used in three other trials.®**> Nilsson et al® taught the exercise protocol for home
use along with ergonomic advice and a counterforce brace in a non-randomised trial versus a control
of usual care. The intervention group had significantly better outcomes at four and 16-week follow-
up but there was a high drop-out rate in the control group that may invalidate the results. Haahr et
al®® conducted a large RCT involving 266 patients randomised to a one-off education session,
including general advice and instruction in the Solveborn protocol, versus a control group of usual
care. They found that both groups improved up to one year but with no between-group difference.
Svernlov et al®> compared the Solveborn protocol to a combination of stretching and progressive
eccentric loading. The same stretching dose was used but the isometric exercises used in the
Solveborn protocol were substituted with three sets of five repetitions of pain-free eccentric loading
exercises using a weight. Each repetition was performed over 10 seconds. The weight was
progressively increased by 10% each week from a starting point of 1 kilogram for males and 0.5
kilograms for females. Both groups exercised at home for 12 weeks. Improvements were seen in
both groups but the eccentric exercise group gained significantly improved grip strength at six
months compared to the Solveborn protocol group.

The Vicenzino protocol

The Vicenzino protocol®® has been used in three large RCTs totalling 483 patients.??>°7 In all three
trials it has been used as part of a multimodal approach along with manual therapy and taping. The
exercise component required patients to perform pain-free exercises of the hand, wrist and forearm
starting with simple controlled active movements not incorporating additional load. Load was then
progressively added using Therabands of increasing resistance during concentric and eccentric
actions of the wrist. The focus was on wrist extension with exercises performed slowly over six to
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eight seconds. The dose was dependent on the symptom reaction with pain avoided during and
after the exercises. As symptoms improved with gripping no-longer painful, additional strengthening
exercises of the whole upper limb were prescribed including bench press, shoulder press, bent-over
rows, biceps curls and tricep curls using weights. In two trials patients attended eight times over six
to eight weeks?>?3 and in one trial four times over four weeks.”” Significant improvements were seen
between four and 26 weeks follow-up across the trials compared to controls and economic
evaluation from the trial by Coombes et al found it to be a cost-effective treatment for LET.%

Isometric exercises

Isometric exercise as an initial treatment for the management of acute tendinopathy is currently en
vogue.®® Two studies have investigated isometric exercises specifically for the treatment of LET.>*%
Park et al*® randomised 31 patients to early pain-free isometric wrist extensions or the same
exercises started after four weeks. The contractions were held for 10 seconds and repeated 50
times, four times a day. Significant improvements were seen in the first four weeks in the early
exercise group. Vuvan et al® compared a single session of isometric exercise instruction versus wait-
and-see in a trial of 40 patients. Patients were taught to perform the exercises at 20% of the
Maximum Voluntary Contraction (MVC) of the unaffected arm increasing to 35% MVC by week
seven. They performed three repetitions of 45 second holds or four repetitions of 30 second holds
once daily for eight weeks. Outcomes measured using the PRTEE improved significantly in exercise
group at eight weeks but other measures did not show a significant difference. The authors
concluded that isometric exercise alone was not sufficient to treat LET but may form part of a
treatment package.

Stasinopoulos et al®* compared their own protocol of eccentric and stretching exercises to the
addition of concentric exercises and both concentric and isometric exercises. A small and
insignificant difference was seen with the addition of concentric exercises but the further addition of
isometric exercises resulted in significant improvements compared to eccentric and
concentric/eccentric exercises. The study was, however, limited by a small sample size of 34 so the
results should be taken with caution.

Eccentric exercises

The most commonly studied form of exercise for LET is eccentric exercise.®> A 2020 systematic
review by Chen et al'® showed a large effect of eccentric exercise over other treatment modalities
or other forms of exercise but noting that in many studies the eccentric exercise was used as part of
a multimodal treatment. There are several studies though that have investigated eccentric exercise
in isolation. Tyler et al'® compared a multimodal approach with and without eccentric exercise
using a Theraband Flexbar device. It was a small study of 21 patients but the addition of eccentric
exercises significantly improved outcomes after six weeks of treatment. The same technique was
used by Tiwari'®® and compared to concentric and eccentric exercises using a weight, performed
daily. After the three weeks of treatment outcomes significantly favoured the Theraband Flexbar
technique but the difference may be attributable to dosing rather than technique as patients using
the Theraband Flexbar performed 45 repetitions per day compared to 20 repetitions in the other
group.

In contrast, Martinez-Silvestrini et al'® compared stretching against stretching with the addition of
either concentric or eccentric exercises. They found that all groups improved a similar amount at
six-week follow-up although the eccentric exercise group suffered fewer exacerbations of
symptoms.
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Soderberg et al*® treated 42 patients using a counterforce brace with and without the addition of
eccentric wrist extension exercises. A simple method was employed where patients exercised at
home holding a bucket with increasing amounts of water to increase load. After six weeks of follow-
up the group performing eccentric exercises had significantly better outcomes.

A higher quality study by Crosier et al*®® randomised 92 patients to a multimodal physiotherapy
treatment package of ice, TENS, ultrasound and stretching exercise versus multimodal physiotherapy
plus eccentric exercises. The eccentric exercises involving wrist extension and forearm supination
were performed using a Cybex isokinetic machine three times a week for a total of 25 to 26 sessions.
Two sets of 10 exercises were performed for each movement with gradually increasing velocity and
resistance over the treatment period up to 90° per second and 80% MVC. Significantly improved
results were seen in the eccentric exercise group at the end of treatment but the practicality of an
intervention requiring high levels of patient attendance must be questioned.

Other exercise protocols

Peterson et al® used a similar method to Soderberg et al'® teaching patients to exercise at home
using a bucket filled with water in a trial comparing exercise to a wait-and-see approach. The
exercise protocol used concentric and eccentric wrist extension with progressive load, starting with
2kg for males and 1kg for females. Patients performed three sets of 15 repetitions daily and
increased the load by 0.1kg each week for three months. Patients in the exercise group had
significantly better outcomes than wait-and-see at three-month follow-up. The same authors then
performed a second study of 120 patients splitting the protocol into eccentric exercise only versus
concentric exercise only.2” The eccentric exercise group achieved a faster and greater improvement
in pain.

Selvanetti et al*® used a home exercise combination of contract/relax stretching and eccentric
loading of the wrist extensors in a trial against a control intervention of ultrasound and advice. Only
the abstract is available in English, but at minimum six-month follow-up a large treatment effect was
seen in the exercise group, significantly greater than controls.

Barratt et al*® conducted a large service improvement project involving 182 patients. Firstly, usual
care was assessed before a shift of focus was made towards strengthening exercises and finally a
specific progressive loading protocol implemented. The protocol began with moderate to high load
isometric exercises progressing to concentric and eccentric exercises with increasing load. Although
the study was limited by its non-randomised design and loss to follow-up there was evidence that
the specific progressive loading protocol was more effective than other care with the difference
attributed to the higher load progressions of the specific protocol. Indeed, a systematic review of
tendon adaption to loading concluded that it was the progression to high load exercise that is the
key factor in stimulating a tissue response rather than the type of muscle contraction used during
exercise, though this review only included studies of lower limb tendinopathy.°

Exercise dosing

Raman et al®® conducted a review of the literature in 2012 regarding the choice of exercise and
dosing used to treat LET. The findings demonstrated great heterogeneity in numbers of repetitions,
sets of exercises, frequency of exercise and duration of the exercise course with no clear conclusion
on the optimum level. In a more recent 2020 review focussed upon eccentric exercise only, Chen et
al'® found that exercises were typically performed in three sets of 10 to 15 repetitions separated by
30 seconds to a minute’s rest between each set. Exercise frequency ranged from three days per
week to daily and the duration of treatment from three weeks to 12 weeks. Based upon theoretical
healing times for tendon pathology and assessment of treatment effect size of high dose versus low
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dose trials the authors’ recommendation was to perform eccentric exercises at least once per day, in
three sets of 10-15 repetitions, for a minimum period of six weeks.

Painful versus pain-free exercise

A systematic review of pain-free exercises versus exercises that allowed some level of pain,
published in 2017, found a short-term benefit in favour of painful exercises up to three months.
The review does not contain any trials related to LET but six of the nine included trials related to
tendinopathy so the findings may be transferrable. Pain-related fear can lead to central sensitisation
of the nervous system resulting in higher perceived pain levels, so an exercise approach that
focusses on avoiding pain may exacerbate this response.''? Central sensitisation is a common
feature in patients with LET, as identified by 10 studies included in a recent systematic review so
needs to be considered in any intervention design.}'®* Methods of addressing central sensitisation
and pain-related fear have been proposed for clinical practice and can be applied to exercise
interventions for LET.11211% These include education of the patient, addressing anxiety related to
activity or exercise to reduce the threat response and graded exposure to painful activities. The
Stasinopoulos protocol permits mild pain during exercise below 4/10 on a numerical rating scale
(NRS) and includes graded exposure to a painful stimulus (loading of wrist extension using a weight)
with gradual progression of increasing load. It was consistently effective in treating LET in seven

trials, so might be a basis of this theory if applied to practice with additional patient education.262888
91

111

Exercise Summary

Eccentric loading is the most frequently studied form of exercise for LET and appears effective, with
some certainty in the short-term based upon trials of moderate quality. There is additional evidence
for the supplementation of eccentric loading with isometric and concentric exercises to amplify the
effect. Based upon modern understanding of pain science and previous trials involving pain-
provoking exercise there is justification to encourage exercise into low levels of pain if supported by
appropriate patient education.

Corticosteroid injections

The use of corticosteroid injection (CSI) to treat patients with LET is controversial with calls to stop
made as long ago as 2010.1*> Despite this, a survey conducted in 2011 still showed that 48% of UK
specialist clinicians used CSl as a primary treatment.!!® Whilst this number had declined in a similar
UK survey conducted in 2017, 36% of respondents still used CSl as a first or second-line treatment.®
The controversy stems from the conclusions of several large randomised controlled trials that
showed worse outcomes at one year follow-up compared to patients treated without CSI.%*%
Numerous studies consistently showed a significant reduction in pain up to six weeks following CSI
with a large effect size.!'” This significant short-term effect may be attractive to patients as it can
provide fast alleviation of symptoms and allow early return to work but the longer-term implications
need to be considered. Mardaini-Kivi et al**® found that the symptoms of 34.7% of patients had
already returned 12 weeks after CSI. Bisset et al> compared CSI to multimodal physiotherapy or a
wait-and-see approach that included general advice. At six weeks, CSI produced the greatest
improvement but by 12 months had the worst outcome, even when compared to wait-and-see. The
CSl group had a 72% recurrence rate at 12 months compared to just 8% with physiotherapy and 9%
with wait-and-see. Coombes et al?® compared CSI with a saline placebo injection and multimodal
physiotherapy versus no physiotherapy in a 2 x 2 factorial design study. The two CSI groups showed
the greatest improvements at four weeks but the worst outcomes at 12 months, even when
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compared to the placebo injection and no physiotherapy. The recurrence rate at 12 months was
54% across the CSI groups. A subsequent economic evaluation from the same study concluded that
CSIl was not a cost-effective treatment for LET.*® Smidt et al* compared CSI to multimodal
physiotherapy or a wait-and-see approach. Again, CSl produced the greatest improvement at four
weeks but by 12 weeks was no better than wait-and-see. At six months and one year the outcomes
for those patients receiving CSI were worse than wait-and-see. Of the large randomised controlled
studies of CSI for LET, it is only Hay et al'’® and Olaussen et al® that did not show a detrimental effect
at one year follow-up. Hay et al*'® compared CSI to naproxen tablets or placebo vitamin C tablets.
Olaussen et al® compared CSI plus multimodal physiotherapy with a placebo injection plus
multimodal physiotherapy and a third wait-and-see group. By 12 months all groups had achieved a
similar outcome but after an initially favourable response the CSI plus physiotherapy group had
worse outcomes between 12 to 26 weeks compared to the other groups. Overall, the evidence
would suggest therefore that CSI should be used with caution as despite strong evidence of short-
term beneficial effect, the medium-term and long-term effect may be negative.

Multimodal physiotherapy

Many studies use a combination of treatments as part of a multimodal package of physiotherapy
treatment. In particular, there are five large randomised trials totalling 845 patients, four of which
had wait-and-see control groups, that have investigated a multimodal approach with a long-term
follow-up of one year.>*52397 Three of these trials used the same multimodal approach proposed by
Vicenzino in 2003.22>%97 patients were educated regarding avoiding painful activities involving
repetitive activity or gripping with the forearm pronated and elbow extended. A trial of MWM and
taping was performed to establish if there is an immediate reduction in pain on gripping and
patients were taught an exercise routine of posture correction, progressive forearm strengthening
and general upper limb strengthening. Patients were then seen eight times over six to eight weeks
in two trials??® and four times over four weeks in one trial.”” At these visits MWM and taping was
repeated if found to be beneficial and the exercises were repeated under supervision and
progressed as able. Exercises were continued at home. All three trials found significant short-term
improvement with multimodal physiotherapy between four to six-week follow-up compared in two
trials to a control of wait-and-see, and in one trial to prolotherapy. Additionally, Coombes et al?®
found multimodal physiotherapy superior to wait-and-see at 26 weeks and Yelland et al®” superior to
prolotherapy at 12 weeks. All three studies found that by 12 months the difference between control
or prolotherapy was no-longer significant due to the fact that LET symptoms tend to improve in the
majority of patients over time. Bisset et al?, though, performed an area under the curve analysis to
evaluate that, compared to CSl or a control of wait-and-see, multimodal physiotherapy was superior.
It was also associated with the lowest symptom recurrence rate and lowest analgesic use.

Olaussen et al® compared multimodal physiotherapy with CSI or placebo injection against a control
group of wait-and-see. The multimodal physiotherapy consisted of six sessions over six weeks of
Cyriax manual therapy, passive stretches of the forearm extensor muscles and a home exercise
programme of forearm extensor muscle stretching and eccentric strengthening. The wait-and-see
group were given education regarding activity modification and were prescribed NSAIDs. At six-
week follow-up multimodal physiotherapy was superior to wait-and-see but at subsequent
assessments at 12, 26 and 52 weeks there was no difference between groups.

Smidt et al* compared multimodal physiotherapy against CSl and a control group of wait-and-see.
The multimodal approach consisted of ultrasound, deep transverse friction massage and the
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Pienimaki exercise programme of stretching and progressive strengthening for six weeks.®® The
highest probability of recovery at six-month follow-up was found in the multimodal physiotherapy
group. At 12-months the success rate of the CSI group was 69% compared with 91% and 88%
respectively in the multimodal physiotherapy and wait-and-see groups.

Overall, the evidence would suggest a positive short and mid-term effect of multimodal
physiotherapy compared with control or comparator treatments but the key components of an
optimum multimodal physiotherapy treatment package have not been established.

Summary

A wide range of treatment techniques have been investigated for LET. There is low or very low-
quality evidence to suggest that manual therapy, laser, acupuncture, diamond taping and orthotics
may give a short-term beneficial effect but the practicalities of using such interventions in a publicly-
funded health service are questionable. There are uncertainties regarding the value of treatments
that require numerous patient attendances, such as manual therapy, laser, taping or acupuncture.
Exercise is supported by a greater evidence base but questions remain as to the optimum exercise
choice and exercise dose. Stretching and eccentric exercise show beneficial effects but with the
potential for further improvement with the addition of isometric and concentric exercises. Modern
understanding of pain theory would suggest that exercise into mild pain might also improve
outcomes. Trials have shown that many patients improve with simple advice and time, but there is
potential to improve this self-management support further with the addition of psychological and
behavioural interventions to improve patient self-efficacy.

Given the current lack of a consistent treatment approach provided in the UK and lack of certainty
from the evidence base to guide clinicians, it is necessary to ascertain from clinical, managerial and
patient stakeholders which are the most practical treatments for use in UK NHS practice as part of
an optimised physiotherapy treatment package.
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