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Effectiveness of Diathermy in Comparison
With Ultrasound or Corticosteroids in Patients
With Tendinopathy: A Critically Appraised Topic

Philip A. Szlosek, John Taggart, Julie M. Cavallario, and Johanna M. Hoch

Clinical Scenario: Many therapeutic modalities have been used to treat the pain and inflammation commonly
associated with tendinopathies. One modality that has been used to treat patients with tendinopathies is dia-
thermy. Focused Clinical Question: Is there evidence to suggest that diathermy is more or equally as effective
at reducing pain in patients with tendinopathy when compared with ultrasound or corticosteroid treatments?
Summary of Search, “Best Evidence’ Appraised, and Key Findings: The literature was searched for random-
ized control trials (RCTs) that investigated the effects of diathermy treatments in comparison with ultrasound
or corticosteroid treatments on pain in patients with tendinopathy. Three RCTs were selected from the search
results and included in this critically appraised topic. Clinical Bottom Line: There is moderate evidence to
support that diathermy is more effective at reducing pain in patients with tendinopathy than ultrasound and
equally as effective as corticosteroid treatments. Strength of Recommendation: There is grade B evidence to
support that diathermy is more effective at reducing pain in patients with tendinopathy than ultrasound and

equally effective at reducing pain as corticosteroid treatments.

Keywords: hyperthermia, pain, tendonitis

Clinical Scenario

Tendinopathies are common overuse pathologies that
affect many people of all ages and activity levels. Many
therapeutic modalities have been used to treat the pain and
inflammation commonly associated with these conditions
to promote the healing process. One such modality that
has been used to treat patients with chronic inflammatory
conditions such as tendinopathy is diathermy.

Focused Clinical Question

Is there evidence to suggest that diathermy is more or
equally as effective at reducing pain in patients with
tendinopathy when compared with ultrasound or corti-
costeroid treatments?

Szlosek and Taggart are with the Post-Professional Athletic
Training Program; Cavallario, the Dept of Human Movement
Sciences; and Hoch, the School of Physical Therapy and Ath-
letic Training, Old Dominion University, Norfolk, VA. Address
author correspondence to Julie Cavallario at Jcavalla@odu.edu.
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Summary of Search,
“Best Evidence” Appraised,
and Key Findings

¢ The literature was searched for randomized control
trials (RCTs) that investigated the effects of dia-
thermy treatments in comparison with ultrasound
or corticosteroid treatments on pain in patients with
tendinopathy.

* The literature search returned 5 possible studies
related to the clinical question; 3 RCTs met the
inclusion criteria and were included.'-

* Two high-quality RCTs?>3 and 1 low-quality RCT
were included.!

e Two studies'? demonstrated that diathermy was
more effective at reducing pain than ultrasound, and
1 study! demonstrated that diathermy was equally as
effective at reducing pain as corticosteroid treatments.

Clinical Bottom Line

There is moderate evidence to support that diathermy
is more effective at reducing pain in patients with ten-
dinopathy than ultrasound treatments'? and equally as
effective at reducing pain as corticosteroid treatments.?
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Strength of Recommendation: There is grade B
evidence to support that diathermy is more effective
at reducing pain in patients with tendinopathy than
ultrasound and equally effective at reducing pain as
corticosteroid treatments. The Centre of Evidence-based
Medicine recommends a grade of B for level 2 evidence
with consistent findings. Although the studies included
in this CAT were RCTs, based on the limitations of the
studies, as well as the PEDro score for 1 of the RCTs, we
believe that a grade of B is more appropriate.

Search Strategy

Terms Used to Guide Search Strategy

» Patient/Client group: patients with tendinopathy
(tendinitis or tendonitis or supraspinatus or tendon
or rotator cuff or epicondylitis or patella or Achilles)

* Intervention: diathermy (hyperthermia)
e Comparison: ultrasound OR corticosteroids
e Outcome: pain

Sources of Evidence Searched
e PubMed
e Medline
e Academic Search Premier
* Biomedical Reference Collection
* CINAHL
* Health Technology Assessment

Inclusion and Exclusion Criteria

Inclusion Criteria

e Patients with tendinopathy

* Treated with diathermy compared with ultrasound
or corticosteroids

* Human subjects

 Articles in English

* Articles published after the year 2000
* RCT study design

Exclusion Criteria
* Included uninjured participants
 Not available in English
e Studies published before 2000
 Evidence rated lower than level 2 or non-RCT design
* Studies examining calcific tendinopathies

Results of Search

Three relevant studies!= were located and are listed
in Table 1 (based on Levels of Evidence, Centre for
Evidence-based Medicine, 2009).

Diathermy Comparison in Patients with Tendinopathy 371

Best Evidence

The studies included were identified as the best evidence
and selected for inclusion in this CAT (Table 2). These
studies were selected because they were RCTs that
examined a diathermy intervention compared with an
ultrasound'2 or corticosteroid? intervention and measured
pain as a clinical outcome.

Implications for Practice,
Education, and Future Research

Diathermy is a thermal modality that uses a microwave
power generator to heat tissues at approximately a 4-cm
depth while cooling superficial tissues to prevent the
likelihood of overheating at lesser tissue depths. A recent
review indicated that a 434-MHz wavelength is most
effective at deep tissue heating while still maintaining
proper skin temperature.* The review also reported that
diathermy is an effective method of treating tendinopathy
due to its ability to increase the tissue temperature to 41°C
to 45°C, thus increasing blood flow to the area and pro-
moting the healing process.* This is notably different than
the use of corticosteroids, which is a minimally invasive
procedure that is used to reduce symptoms associated
with tendinopathy but has greater potential for long-term
side effects such as cutaneous atrophy, depigmentation,
and infection.’ Diathermy also differs from ultrasound,
as diathermy is designed to prevent superficial tissue
temperature from exceeding 42°C to prevent burns.*
In addition, ultrasound has an effective treatment area
of only 2 to 3 times the size of the transducer, whereas
diathermy can effectively heat an area up to 400 cm?.6
Based on our search, there is limited evidence
available that compares the effectiveness of diathermy
with that of other treatment options for reducing pain
and inflammation associated with tendinopathy. In the
studies reviewed for the CAT, diathermy treatments
were compared with ultrasound treatment,!? exercise
protocols,? and corticosteroid injection treatment.’ Both
studies by Giombini et al'? compared the effectiveness
of diathermy as a treatment for tendinopathy with ultra-
sound. Those studies revealed that diathermy reduced
the participants’ pain levels significantly more than the
ultrasound treatment.!-2 In addition to ultrasound, Giom-
bini et al? also compared the effectiveness of diathermy

Table 1 Summary of Study Designs of
Articles Retrieved

Level of Number
evidence Study design  located Reference
1b Randomized 2 Giombini et al?

controlled trial Rabini et al3

2b Randomized 1 Giombini et al.!

controlled trial
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as a treatment for tendinopathy with an exercise-only
group. That study found that diathermy reduced the
participants’ pain levels significantly more than the
exercise treatment. The study by Rabini et al® revealed
there were no significant differences between treatment
groups; both the diathermy treatment and corticosteroid
treatment significantly improved shoulder function and
pain relative to the participants’ baseline scores. Other
results indicated that there were no significant differences
in QuickDASH scores or Constant-Murley Score for the
participants when comparing diathermy with corticoste-
roids in the treatment of rotator-cuff tendinopathy.? The
summary of these results would indicate that diathermy
is significantly better at reducing pain than ultrasound
treatments'? and equally as effective at reducing pain
levels as a corticosteroid injection.?

Although the studies show statistically significant
results, there are differences between the studies that
must be noted. The Giombini et al 2002 study! analyzed
the effect of the 2 modalities on patients with Achilles or
patellar tendinopathy, whereas the Giombini et al 2006
study? included patients with supraspinatus tendinopathy.
Because the tendons vary in length, diameter, and loca-
tion, it may not be appropriate to assume that the results
are related or that the modalities would be as effective
on other tendons throughout the body. There was also a
difference in ultrasound parameters between the 2 stud-
ies.! In the 2002 study, researchers used a frequency
of 3.2 MHz, and in the 2006 study, researchers used
a 2.0-MHz frequency. The frequency of an ultrasound
treatment is inversely related to the depth of penetration
of the sound waves. Therefore, a frequency of 3 MHz
will penetrate the targeted tissue much more superficially
than a frequency of 1 MHz The variation of ultrasound
parameters does make it challenging to compare results
across the studies. Finally, there were age differences for
the participants who were included in these studies. The
subjects who participated in the Rabini? study were older
than those in either of the Giombini'2 studies (Table 2),
therefore potentially making direct comparisons with a
young, athletic population more difficult.

We conclude that a level B recommendation can be
made that diathermy is more effective at reducing pain in
patients with tendinopathy than ultrasound treatments and
equally effective as corticosteroid treatments. This level
of recommendation was made because all of the studies
appraised were RCTs of level 2 evidence or higher with
consistent findings. Based on the limitations of 1 of the
studies, as well as the PEDro score for 1 of the RCTs, we
believe that a grade B is appropriate. While the results
of this CAT demonstrate that diathermy is a treatment
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option for patients with tendinopathy, we believe that it is
crucial to continue to use other methods of rehabilitation
including stretching and therapeutic exercise to properly
restore range of motion or strength for these patients.

Future research is needed to investigate the effects of
diathermy on other clinical outcomes associated with ten-
dinopathy, including gains in range of motion and muscle
strength in addition to pain levels. Future researchers
should also analyze the effects of diathermy on a focused
patient population or more specific tendinopathy and
include long-term prospective studies with a larger sub-
ject pool. In addition, future research should determine
the appropriate ultrasound parameter based on desired
depth of penetration to allow for better comparison of
results. Finally, future studies should address the blinding
of patients and treating clinicians in their methodology to
strengthen the resulting outcome recommendations. This
CAT should be reviewed in 2 years or when additional
best evidence becomes available to determine whether
additional information has been published that may
change the clinical bottom line for the research question
posed in this review.
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