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Summary

Background: the purpose of this study is to com-
pare the therapeutic effects of extracorporeal
shock wave therapy (ESWT) to those of cryoultra-
sound (Cryo-US) therapy in chronic lateral epi-
condylitis during a 12-month period.

Methods: single-blinded, randomized, controlled
study of 80 participants treated for chronic LE
with 3 ESWT sessions at 48/72-hours intervals
(n=40) or 12 Cryo-US therapy sessions (4 ses-
sions per week) (n=40). VAS and satisfactory re-
sults, considered as the sum of excellent and
good scores in the Roles and Maudsley score,
were used as outcome measures at baseline and
3, 6 and 12 months post-treatment.

Results: the results show statistically significant
differences in VAS between the two groups at 6
(p<0.001) and 12 months (p<0.001) in favour of the
ESWT Group. At 12 months, a difference of more
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than 2 points in the VAS between the two groups
is demonstrated in favour of the ESWT Group.
Considering satisfactory results, significant dif-
ferences between the two groups are observed at
6 (p=0.003) and 12 months (p <0.001) in favour of
the ESWT Group where patients achieve a satis-
factory rate over 50%.

Conclusions: ESWT has better clinical therapeu-
tic results at 6- and 12-month follow-up as com-
pared to Cryo-US therapy.

Level of Evidence: 1B.

KEY WORDS: elbow pain, non-operative care, physical
therapies, tendinopathies.

Introduction

Lateral epicondylitis (LE), commonly called tennis el-
bow, is one of the most prevalent arm disorders. Its
prevalence varies between 1 and 3% in the general
population® and between 2 and 23% among occupa-
tional populations2. It’s considered a process charac-
terized by angiofibroblastic degeneration or hyperpla-
sia within the common extensor tendon of the elbow,
particularly affecting the extensor carpi radialis bre-
vis3. Its etiology derives from a multifactorial process,
involving mechanical (repetitive/excessive mechani-
cal loads, contusions) and structural factors (morpho-
logic, cellular, metabolic)*. The treatments offered
range from “wait and see”, information and general
advice, medication consisting mainly of non-steroidal
anti-inflammatory drugs, to a variety of physical treat-
ments, local corticosteroid or non-corticosteroid in-
jections (sodium hyaluronate, botulinum toxin, pro-
lotherapy), exercise or the use of different appliances
or bandages® 6. Several studies have shown that
physical modalities like pulsed magnetic fields, laser
therapy, radiofrequency ablation, therapeutic ultra-
sound, low-intensity pulsed ultrasound (LIPUS) and
extracorporeal shock waves promote tissue healing
and are used in the management of tendon disor-
ders’. Our study has focused on two of these: extra-
corporeal shock wave therapy and cryoultrasound
therapy. The rationale for taking into account these
modalities in our study is that both treatments use
sound waves, albeit at different physical properties8:
9 and that the physical stimuli induce the response of
fibroblasts0.

Extracorporeal shock wave therapy (ESWT) was
introduced in Germany in the 1990’s and then spread
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around the world for the treatment of musculoskeletal
conditions, such as calcific tendinopathies of the
shoulder, lateral epicondylitis of the elbow and plan-
tar fasciitis''. A shock wave is a sonic pulse charac-
terized by a initial rapid rise of a high peak pressure —
sometimes over 100 MPa (1000 bar) in less than 10
ns (nanoseconds) — followed by a low tensile ampli-
tude (up to 10 MPa), a short life cycle of approxi-
mately 10 microseconds and a broad frequency spec-
trum in the range of 16 to 20 MHz®8. Many studies
have shown the biological/reparative effects of shock-
waves in tendon pathologies through a biological
mechanism called mechanotransduction, by which
the tissues exposed to shockwaves convert the me-
chanical stimulation of the shockwaves into biochemi-
cal signals through the release of growth factors in-
volved in neoangiogenesis, tendon proliferation and
collagen synthesis'2. Experimental studies's on pri-
mary cultured human tenocytes demonstrated that
ESWT enhances collagen synthesis and cell prolifer-
ation. Anyway, many of the shock-wave tissue effects
are not yet completely understood and the exact
mechanism of shock wave therapy needs to be com-
pletely identified.

Cryoultrasound therapy (Cryo-US) exploits the ac-
tion of two different therapeutic physical modalities:
cryotherapy and therapeutic ultrasound. Cryotherapy
is generally regarded as a basic component of most
injury management strategies and has proved its ef-
fectiveness in reducing edema and short-term pain4.
Ultrasound consists of high-frequency sinusoidal
sound waves'S with a peak pressure of 0.5 bar, ap-
proximately 1000 times lower than shock wave'6.
Therapeutic ultrasound may induce thermal and non-
thermal effects in the tissues. Thermal effects in-
clude a rise in blood flow, reduction of muscle
spasm, increase in the extensibility of collagen fibers
and a pro-inflammatory response. Non-thermal ef-
fects are cavitation and acoustic microstreaming'”
that induce stimulation of fibroblast activity, increase
in protein synthesis and in blood flow, tissue regen-
eration, bone healing'®. It has been suggested that
the non-thermal effects of ultrasound are more im-
portant in the treatment of soft tissue lesions than
are thermal effects’®.

Cryoultrasound therapy is a new technology that could
combine the benefits of therapeutic ultrasound with
those of cryotherapy, which could reinforce both,
avoiding the possible complications of the thermal
heating effect of the ultrasound therapy and improving
its mechanical and biological therapeutical effects20.
In fact, a temperature decrease in deep tissues per-
mits an enhancement in waves density in the tissue it-
self, increases the mechanical effect and, notably, re-
duces the thermic effect of the ultrasound. Recently,
cryoultrasound therapy has been tested for muscu-
loskeletal and musculotendinous disorders20: 21,

The purpose of this single-blinded, randomized con-
trolled clinical study is to compare the clinical thera-
peutic effects of ESWT and Cryo-US therapy in
chronic lateral epicondylitis during a period of 12
months.
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Materials and methods
Patient recruitment

Between June 2011 and January 2013, 90 patients
were evaluated for eligibility and 80 patients with
chronic lateral epicondylitis were included in this sin-
gle-blind randomized clinical trial (Fig. 1). The criteria
used for inclusion in the study were the following: age
range from 18 to 75 years, clinical or instrumental di-
agnosis of chronic lateral epicondylitis since at least
three months, intensity of pain of more than 5 on the
Visual Analogue Scale (VAS)22 performing the Cozen
test23 failure of previous conservative treatments, a
wash-out period of at least 12 weeks since the last
conservative therapy carried out before inclusion in
the study, capability of filling in the questionnaires
and signing the consent form. The exclusion criteria
were shown in Table 1. At the time of enrolment, also
taking into account inclusion and exclusion criteria,
the same physician confirmed clinically the diagnosis
by characteristic location of pain and tenderness to
palpation at the lateral epicondyle and by pain during
Cozen test. During this test the patient, with the el-
bow flexed, wrist radially deviated and forearm
pronated, was requested to extend the wrist while the
examiner palpated lateral epicondyle and resisted the
patient wrist extension23. Out of 90 patients subjected
to the first evaluation, 10 did not satisfy the inclusion
criteria: 8 showed cervicobrachialgia, and in 2 pa-
tients a peripheral nerve entrapment syndrome (1 of
the ulnar nerve, 1 of the posterior interosseous
nerve) was suspected on the basis of the clinical ex-
amination. Therefore 80 patients were included in the
study. The patients were informed in detail by an oral
presentation of the scope and procedures of the
study. They were then asked to participate in a clini-
cal trial, in which they were randomly allocated to Ex-
tracorporeal Shock Wave Therapy (ESWT Group) or
Cryoultrasound therapy Group (CRYO-US Group) ac-
cording to a computer-generated randomization list.
All patients gave written and informed consent to take
part in this randomized controlled clinical study. The
study protocol (Trial registration number: http://www.
clinicaltrials.gov NCT02371902) was approved by
Ethics and Experimental Research Committee of the
Sant’Andrea Hospital, “Sapienza” University of Rome
(RS:936/2012) and was carried out in accordance
with the National Health Council Resolution No.
196/96. A randomized, placebo-controlled trial was
not allowed. The study meets the ethical standards of
Muscle, Ligaments and Tendons Journal?*.

Methods of treatment
ESWT Group
ESWT was carried out by the same physician with

decennial experience in focused extracorporeal
shockwave therapy. A lithotripter with a cylindrical
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‘ Assessed for eligibility (n=90)

Figure 1. The CONSORT 2010 Flow Dia-
gram.

Excluded (n=10)

Not meeting inclusion criteria (n=10)

Randomized (n= 80)

Allocation

Allocated to intervention (n=40)

Received allocated intervention (n=40)

Allocated to intervention (n=40)

Received allocated intervention (n=40)

v v

40 evaluated 3 months after treatment

40 evaluated 3 months after treatment

v v

40 evaluated 6 months after treatment

39 evaluated 6 months after treatment

1 lost to follow up

I .

39 evaluated 12 months after treatment

1 lost to follow up

39 evaluated 12 months after treatment

l Analysis

A

40 analyzed

based on intention-to-treat principle

40 analyzed

based on intention-to-treat principle

ESWT Group

CRYO-US Group

Table 1. Exclusion criteria.

»  Previous treatment with Cryo-US, ultrasound, ESW

+ The conjoint presence of bilateral or lateral and medial
epicondylitis

= Acute infection of the soft tissues or the bones adjacent
to the area of treatment

» Local bleedings or skin lesions, pathologies of the
blood coagulation, or use of anticoagulant drugs

+ Pacemaker, pregnancy

+ Neoplastic disease

- Raynaud’s disease, altered thermal and pain
sensitivity, or cold intolerance

» Evidence of elbow bursitis, or articular or synovial
pathologies; signs of elbow laxity or instability

»  Cervicobrachialgia; syndrome of ulnar, radial, or
posterior interosseous nerve entrapment

coil electromagnetic generator (Modulith SLK,
STORZ MEDICAL AG, Switzerland) was used. All
patients were located in a supine position with the el-
bow flexed at 90 degrees. Shockwave applicator was
positioned perpendicularly to the site of insertion of
the wrist extensor muscles, on the lateral epicondyle.
The area of treatment was identified on the basis of
the locus of maximum pressure pain and by means
of ultrasonic guidance, using the in-line US probe of
the lithotripter. Ultrasound gel was spread over the
contact point between the skin and the therapy head,
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in order to minimise energy dissipation at the inter-
face between the shockwave source and the skin.
Three sessions were carried out, with a time interval
between sessions spanning between 48 and 72
hours. In each session, 2400 pulses were adminis-
tered with energy flux density (EDF) ranging from
0.14 and 0.20 mJ/mm? depending on the maximum
tolerated pain of each patient25. Analgesics or local
anaesthetics were not administered before, during or
after treatment.

Cryo-US Group

Treatment was carried out by the same physiothera-
pist with experience in cryoultrasound therapy. All pa-
tients were in a supine position with the elbow flexed
at 90 degrees. A cryoultrasound equipment (Cryoul-
trasound™, Medisport S.r.l., Italy) was used and the
Cryo-US applicator was positioned on the lateral epi-
condyle over the point of maximum tenderness. A
mobile head technique was used and ultrasound gel
was spread over the contact point between the skin
and the therapy head, in order to minimise energy
dissipation at the interface between the source and
the skin. Cryo-US therapy was performed in a contin-
uous-emission modality, using an ultrasound emis-
sion power rating of 1,8 Watt/cm?, and a temperature
of -2°C, for a total of 12 sessions lasting 20 minutes
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each. The treatment was performed in 3 weeks (4
sessions per week)20,

Patients of both ESWT Group and Cryo-US Group
were given a standardized stretching protocol of the
wrist flexor and extensor muscles (15-20 seconds x 4-
5 times) to be followed for at least 2 weeks, and sub-
sequently they were allowed to begin usual activities if
these could be performed with only mild discomfort or
pain. For the time between the start and the 12-
months follow up patients of both groups were asked
to refrain from any additional treatment for pain man-
agement and from structured therapeutic exercises.

Outcome assessments

Patients were assessed before treatment and at 3, 6
and 12 months after the end of treatments. One clini-
cal investigator, who was blinded with regard to treat-
ment group allocation (the blind component in the
study), performed all assessments.

Primary outcome

The primary outcome was a difference of two points
in pain recorded on the VAS during the Cozen test
between the ESWT Group and the Cryo-US Group, in
at least one of the periods taken into account. VAS is
a valid and reliable measure of chronic and acute
pain ranging from ‘no pain’ (=0 point) to ‘worst imag-
inable pain’ (=10 point)22. To our knowledge, Cozen
test hasn’t been tested for reliability and validity in
LE, but it's a test widely used in clinical practice2s.

Secondary outcome

The secondary outcome was defined as the number
of patients who achieved at least 50% satisfactory re-
sults at 3, 6 and 12 months after the treatment. Satis-
factory results were described as the sum of the ex-
cellent and good scores based on the Roles and
Maudsley score?8. This is a subjective 4-point patient
assessment of pain and limitations of activity, and
has been employed extensively to assess outcome
after ESWT27. On this scale, 1 point is defined as an
“excellent” result with the patient having no pain, full
movement and full activity. Two points are defined as
a “good” result, with the patient having full movement,
full activity and occasional discomfort. Three points
are defined as a “fair” result with the patient having
some discomfort after prolonged activity. Four points
indicates a “poor” outcome with patient having pain-
limiting activity.

Statistical analysis
To detect the difference of 2.0 points in the score of
the VAS scale, an estimated standard deviation of 2.5,

with a level of significance of 5%, a power of 90% and
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an overall correlation at follow up of 0.3, a total of 31
subjects per group are required. Assuming a dropout
of 15%, at least 37 patients per group were required.
As a null hypothesis, we assumed that ESWT and
Cryo-US therapy have identical clinical therapeutic ef-
fects on chronic LE patients, in terms of pain reduc-
tion and satisfactory results, at 12-month follow-up.
Repeated measures analysis of variance (ANOVA)
was performed to assess differences in pain (VAS
outcome score) across time and between treatment
groups, and the interaction between time and treat-
ment group. The z test for proportions was used to
compare the percentages of satisfactory results in the
ESWT Group with those in the Cryo-US Group at 3, 6
and 12 months after treatment. All analyses were car-
ried out on the basis of the intention to treat principle.
A p<0.05 value was considered significant. The confi-
dence interval (Cl) at 95% was also calculated. All
analyses were performed using STATA/SE 12.1 soft-
ware for Windows.

Results

The baseline demographic and clinical characteristics
of patients are given in Table 2. Conservative treat-
ments previously made are NSAIDs, functional brace,
rest and they are also shown in Table 2. Two patients
were lost to follow-up: one of the ESWT Group did
not attend the 12 month follow-up appointment, and
one of the Cryo-US Group did not attend the 6 month
follow-up appointment (Fig. 1). However, on the basis
of the intention-to-treat, the data for these two pa-
tients were included in the analysis. We used the
CONSORT 2010 Statement to flow diagram of the
study?8.

Primary outcome

A significant interaction between time and treatment
groups (F=8.302; p<0.001) was showed when com-
pared among the two groups. Significant differences
between groups for the VAS score were noted at 6
months (p<0.001) and 12 months (p<0.001) in favour
of ESWT Group. No significant difference for VAS
score was found at 3 months (p=0.130). At 12
months, the difference between the two treatment
groups was over 2 points (Tab. 3).

A significant correlation between time and mean VAS
score (p<0.001) was noted on both ESWT Group and
Cryo-US Group. Pairwise comparisons indicated in
the ESWT Group a significant decrease in VAS score
in all follow-ups (p<0.001), whereas in the Cryo-US
Group a significant decrease in pain was observed
only from 0 to 3 (p<0.001), from 0 to 6 (p<0.001):
from 0 to 12 months (p<0.001), and no significant
changes were noted in the other follow-up time points
(from 3 to 6 (p=0.891), from 3 to 12 (p=0.271), from 6
to 12 months (p=0.216) (Tab. 4). Mean VAS scores in
both groups at baseline and during the follow up peri-
od are represented in Figure 2.
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Table 2. Demographic and clinical characteristics of both groups.

Characteristics

ESWT Group

Cryo-US Group

p Value (95%;Cl)

Patients, no.

40

40

Age, mean+SD, (range), years

49.7+9.9 (25-74)

53.4+10.8 (32-75)

0.114 (-8.31; 0.912)

Gender, no.(%)

Male 29 (72.5) 24 (60) 0.344 (-0.08; 0.32)
Female 11 (27.5) 16 (40)
Duration of symptoms, mean+SD, (range), months 5.5+1.5 (4-8) 6+1.5 (4-8) 0.117 (-1.17; 0.17)
Side, no.(%)
Right 29 (72.5) 29 (72.5) 0.802 (-0.19; 0.19)
Left 11 (27.5) 11 (27.5)
Patients affected in their dominant arm, no. (%) 31 (77.5) 30 (75) 1.000 (-0.16; 0.21)
VAS on resisted extension of the wrist, mean+SD, (range), cm 6.5+1.5 (6-9) 6.6+1.6 (6-10) 0.774 (-0.79; 0.59)
Previous treatments, no (%)
NSAIDs 23 (57.5) 22 (55.0) 1.000 (-0.18; 0.23)
Functional brace 3(7.5) 6 (15.0) 0.479 (-0.22; 0.07)
Rest 14 (35.0) 12 (30.0) 0.811 (-0.15; 0.25)

Abbreviations: ESWT, extracorporeal shockwave therapy; Cryo-US, cryoultrasound therapy; Cl, confidence interval; no.,

number; SD, standard deviation; VAS, visual analogue scale.

Table 3. Mean VAS score at baseline and 3, 6, 12 months after the end of treatment in both groups (between

analysis).
Baseline 3 Months 6 Months 12 Months
Mean+SD Mean+SD Mean+SD Mean+SD
ESWT Group 6.52+1.47 4.32+2.33 3.25+2.21 2.32+2.25
Cryo-US Group 6.60+1.64 5.09+2.17 5.15+2.19 4.70+2.79
AB (95%Cl) 0.08 (-0.60 to 0.76) 0,05 (-0.22 t0 1.77) 0,10 (0.93 t0 2.87) 2.38 (1.21 t0 3.54)
p Value 0,819 0,130 <0.001 <0.001

Abbreviations: VAS, visual analogue scale; SD, standard deviation; ESWT, extracorporeal shockwave therapy; Cryo-US,
cryoultrasound therapy; AB- between-group difference; Cl, confidence interval.

Table 4. Pairwise comparisons among mean VAS scores at all follow up time points in both groups (within analysis).

ESWT Group Cryo-US Group
AW AW
Mean+SD (95%Cl) p Value Mean+SD (95%Cl) p Value
Baseline vs 3 Month 6.52+1.47 -2.20 0.000 6.60+1.64 -1.51 0.000
4.32+2.33 (-3.07 to -1.33) 5.09+2.17 (-2.47 to -0.55)
“” vs 6 Month -3.27 0.000 -1.45 0.000
3.25+2.21 (-4.10 to -2.44) 5.15+2.19 (-2.30 to -0.60)
“” vs 12 Month -4.20 0.000 -1.90 0.000
2.32+2.25 (-5.03 to -3.37) 4.70+2.79 (-2.92 t0 -0.88)
3 Month vs 6 Month 4.32+2.33 -1.07 0.003 5.09+2.17 0.05 0.891
3.25+2.21 (-1.79 to -0.36) 5.15+2.19 (-0.66 to 0.76)
“” vs 12 Month -2.00 0.000 -0.40 0.271
2.32+2.25 (-2.71 to -1.29) 4.70+2.79 (-1.11 t0 0.31)
6 Month vs 12 Month 3.25+2.21 -0.93 0.011 5.15+2.19 -0.45 0.216
2.32+2.25 (-1.64 to -0.21) 4.70+2.79 (-1.16 t0 0.26)

Abbreviations: VAS, visual analogue scale; SD, standard deviation; ESWT, extracorporeal shockwave therapy; Cryo-US,
cryoultrasound therapy; A" within-group difference; Cl, confidence interval.
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Baseline 3 Months 6 Months 12 Months

=®=ESWT Group ~®-Cryo-US Group

Figure 2. Line graph demonstrating mean VAS scores dur-
ing the follow up period in both groups. Asterisks (*) repre-
sent significant difference between groups.

Secondary outcome

Considering the secondary outcome, the satisfaction
rate required at 50% was only achieved in the ESWT
Group in the follow-up at 6 (62.5%) and 12 (70.0%)
months. Significant differences between the two
groups were observed only at 6 (IC 95% 0.13; 0.53;
p=0.003) and 12 months (IC 95% 0.18; 0.57;
p<0.001) in favour of the ESWT Group (Tab. 5).

Side Effects

All ESWT Group patients reported pain at the limit of
tolerability, also due to the gradual increase in the en-
ergy level up to the values specified by the protocol.
The feeling of pain ceased immediately after treat-
ment. Moreover, the skin of the patients was exam-
ined after each session and in one third of ESWT
Group patients (13/40) some blushing was noticed.
Haematoma and ecchymosis were never noticed. In-
stead, neither side effects nor complications were no-
ticed in Cryo-US Group patients.

Discussion

The pathophysiology of lateral epicondylitis is degen-

Table 5. Satisfactory results at different follow-up.

erative in natureS. Experimental studies on animal
models??, experimental researches with in vitro cell
line systems39, experimental studies on primary cul-
tured human tenocytes3' show that ESWT determines
a stimulating effect on cell proliferation, as well as the
activation and enhancement of the healing process.
The morphological changes, proliferation and motility
of treated cells, functional outcome on neovascular-
ization and collagen synthesis, as well as the expres-
sion of differentiation clinical genes suggest that
ESWT may be able to increase tendon healing®2.
There is strong supporting evidence from studies on
animal models33 about the positive effect of ultra-
sound on tendon curing, despite some studies3* fail
to demonstrate this. However, also some studies in
vitro on animal models'® show that ultrasound can
stimulate cell migration, proliferation, and collagen
synthesis of tendon cells. There are no studies show-
ing that cryoultrasound has stimulating effects on the
healing process but it seems that cryoultrasound effi-
ciency relies on the synergy between cryotherapy
and ultrasound therapy, improving mechanical and bi-
ological therapeutical effects of ultrasound therapy?°.
In our study, short-, mid- and long-term effects of
ESWT and Cryo-US on symptomatic chronic LE are
compared in terms of pain reduction and patient’s
satisfaction. Our results do not show significant differ-
ence for VAS score and satisfaction rate between
groups in the short term. Instead, there is a signifi-
cant difference for VAS score and satisfaction rate in
the middle and long term in favour of the ESWT
group. At 12 months, a difference of more than 2
points in the VAS scale between the two groups was
demonstrated in favor of shockwaves, reaching the
primary outcome. At 6 and 12 months, only the
ESWT group achieved a satisfactory rate over 50%,
reaching the secondary outcome. In the ESWT
Group, there is a significant decrease in VAS score in
all follow-ups compared to Cryo-US group. A recent
study35 compares ESWT with US in the treatment of
LE and it has found that these therapies have similar
efficacy at 1-month follow-up. Instead our study com-
pares ESWT with Cryo-US and has a longer follow
up. In the short term, we have found similar results of
the previous study. In the middle and long term, we
have found more beneficial clinical effects of ESWT
compared to Cryo-US. Unfortunately the lack of a
placebo group doesn’t allow us to clearly state that

ESWT Group (n=40) Cryo-US Group (n=40) p Value Cl 95%
3-month follow up no, % no, %
Satisfactory (excellent + good scores) (17) 42.5 (14) 35.0 0.646 -0.13; 0.28
6-month follow up
Satisfactory (excellent + good scores) (25) 62.5 (11) 27.5 0.003 0.13;0.53
12-month follow up
Satisfactory (excellent + good scores) (28) 70.0 (12) 30.0 < 0.001 0.18; 0.57

Abbreviations: ESWT, extracorporeal shockwave therapy; Cryo-US, cryoultrasound therapy; ClI, confidence interval; no,

number of patients.
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the observed results in the 2 groups were not due to
the natural course of the disease but to the effect of
one of the two therapies. A randomized, placebo-con-
trolled trial was not allowed by the Ethics Committee
of our University Hospital and the lack of a placebo
group represents undoubtedly the main limitation of
this study. Unlike our results, a recent meta-analy-
sis3¢ shows a lack of medium- to long-term clinical
benefit with nonsurgical treatments for lateral epi-
condylitis, included ESWT and ultrasound, when
compared with simple observation or placebo. Anoth-
er systematic review3” does not support the use of
shock wave therapy for lateral elbow pain and a re-
cent clinical trial®® shows no evidence of the effective-
ness of ESWT versus placebo. Only some studies?’
conclude that ESWT are effective in treating chronic
epicondylitis. There is no firm evidence in literature
from well-designed controlled studies to support the
use of active ultrasound therapy for treating people
with pain and musculoskeletal disorders3?. Clinical
studies*® show that ultrasound is no more beneficial
than placebo ultrasound in lateral epicondylitis. Only
few studies*' demonstrate that active ultrasound was
found to be superior to placebo ultrasound in patholo-
gies like calcific tendonitis of the shoulder. There are
still very few studies2% 2! about cryoultrasound and
further studies are needed to evaluate the real effec-
tiveness of this treatment. One study2® compares
Cryo-US, Laser CO2, and Tecar therapy in severe in-
sertional tendonitis of the Achilles tendon, of the
patellar tendon and of the epicondylar region. It
shows that Cryo-US offers advantages in comparison
with laser CO2 and it does not show significant differ-
ences with Tecar therapy, although it shows a better
mean range of effectiveness. In later studies?' cryoul-
trasound therapy promises an effective and long last-
ing clinical improvement in patients with chronic plan-
tar fasciitis. Our study has shown that extracorporeal
shock wave offers more advantages compared to cry-
oultrasound therapy in the treatment of chronic lateral
epicondylitis. The limitations of this study are the ab-
sence of the placebo group, the absence of a reli-
able, reproducible and sensitive instrument for as-
sessment of chronic lateral elbow tendinopathy like
the Patient-Rated Tennis Elbow Evaluation (PRTEE)
Questionnaire*2; the absence of the analysis of
strength of handgrip and of finger pinch; the fact that
the area of treatment in Cryo-us group was identified
on the basis of the locus of maximum pain location
and not also by means of ultrasonic guidance, as in
the ESWT group. For these reasons, further investi-
gations are thus necessary in order to confirm our
clinical results.

Conclusions

In conclusion, this study shows that ESWT has better
clinical results at 6 and 12 months follow-up in com-
parison with Cryo-US in the treatment of symptomatic
chronic LE. Additional studies are needed to confirm
these observations.
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