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Shockwave Therapy and Anesthesia: What Evidence is there?
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Abstract
Introduction: The use of anesthetics on extracorporeal shockwave therapy (ESWT) for musculoskeletal disorders is a matter of debate.
Although widely performed, especially on focal procedures, its scientific background is sparse. This study aims to review the current evidence
on the use of anesthetics in ESWT.
Methods: A literature review of the PubMed, Web of Science, Embase, EBSCO, and Cochrane Library databases was performed. Studies
assessing or comparing the use of any type of anesthetic in any form of shockwave therapy were collected.
Results: After inclusion and exclusion criteria assessment, a total of seven studies were found to directly address the subject and only four were
original articles.
Conclusion: The produced evidence is small and lacks methodological quality. These facts support the necessity for new studies using the
present technology to determine the real effect of anesthetics on ESWT.
Level of Evidence: Level V. Literature Review.
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Introduction
Extracorporeal shockwave therapy (ESWT)
haExtracorporeal shockwave therapy
(ESWT) has been used for the treatment of
several conditions affecting the
musculoskeletal system [1, 2, 3]. Its use
gathered substantial positive results when
used to address many disorders, especially
fasciitis and tendinopathies [4]. The safety of
the procedure regarding major and minor
complications was also strongly supported
over the last decades [3, 5, 6, 7].
The use of anesthesia during ESWT is
advocated by some authors and guidelines to
minimize the potential pain generated by the
treatment [1, 8, 9]. On the other hand,
studies were produced demonstrating
inferior functional results when using
anesthetics in conjunction with ESWT [10,
11, 12]. The drug would alter the biologic
response to the therapy by preventing
activation and sensitization of primary

afferent nociceptive C-fibers [13]. Still, the
quantity and quality of evidence produce to
advocate its use or not are very limited [3,
14].
The importance of the determination if
anesthesia is necessary for the use of ESWT is
vast. It affects not only the daily practice and
general costs but also the design and
management of clinical studies, particularly
clinical trials. Therefore, the objective of this
study is to review the existing evidence
towards the use of anesthetics in ESWT and
provide a critical analysis of what was
produced.
Methods
This review complied with the Health
Insurance Portability and Accountability Act
and the Declaration of Helsinki. Using
PubMed, Web of Science, Embase, EBSCO,
and Cochrane library databases a full search
for translational or clinical studies was

performed in November 2021. References,
citations, and similar articles (tool provided
by the servers) were also reviewed. A librarian
assisted with the strategy, that included the
following key terms: “shockwave,” “shock,”
“ wave,” “therapy,” “anesthesia ,” and
“anesthetics” combined using Boolean
operators “AND” or “OR.”
The inclusion criteria were studies that report
results subsequent to the use of anesthesia in
ESWT for musculoskeletal conditions. The
exclusion criteria were scientific articles
using the therapy for other systems (urinary,
vascular, and neurologic) or not directly
evaluating the interference of anesthetics on
ESWT aftereffects. Studies on languages
different than English were not excluded
from the study.
Results
The search strategy retrieved initially 280
results. After inclusion and exclusion criteria
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assessment, a total of seven studies were
found to directly address the subject [3, 4, 10,
11, 12, 13, 15]. From this group, only four
were original articles [10, 11, 12, 13]. Three
of the studies evaluated functional outcomes
in populations treated with ESWT and
demonstrated inferior outcomes using local
anesthesia [10, 11, 12]. One study evaluated
the local vascular and nociception response
to shockwave in the human tissue and its
results suggest that local anesthesia
substantially alters the biological responses of
ESWT [13].
Discussion
The use of anesthetics for ESWT is a
paradigm that needs to be better studied. One
of these concepts is the possible negative
effect when used in conjunction to the
shockwave. Very few studies supported this
affirmation over the years, mainly based on
findings over a frail methodology. Anesthesia
allows the application of higher energies as in
cases of kidney stones and nonunion, in
which higher intensities are needed. In
addition, some devices such as
electrohydraulics cause more pain during
their application and, without anesthesia
(local or non-local), the patient often cannot
support the treatment [7, 13, 15, 16].
Evidence points to a central role of the
peripheral nervous system in mediating the
cellular effects of shock waves applied to the
musculoskeletal system [17, 18, 19]. The
pain generated by ES W T stimulates
nociceptors (C-fibers), which, in addition to
their sensory function, release a variety of
n e u ro p e p t i d e s t h at i n d u c e p ro te i n
extravasation, fibroblast stimulation, and cell
activation. And some neuropeptides, such as
substance P, initiate central and local trophic
effects [20, 21, 22, 23, 24]. We know that local
anesthetics disrupt the pain stimulus
transmission by blocking sodium channel
conductance and stopping potential action
deflagration and might also interfere with
cytokine or nerve growth factors release [13].
Klonschinski et al. study provided evidence
that ESWT activates and sensitizes primary
afferent nociceptive C fibers and that both
activation and sensitization were avoided if
local anesthetic was applied [13].
Rompe et al. [10] in 2005 enrolled eighty-six
patients with chronic plantar faciitis. They
were randomly assigned to receive low energy
with or without local anesthesia. They used
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an electromagnetic device, given weekly for 3
weeks. At 3 months, the average pain score
was 2.2 ± 2.0 for patients of group I (without
anesthesia), and 4.1 ± 1.5 points for group II
(with anesthesia). The mean between group
difference was 1.9 points (95% CI: [1.1–2.7
points]; P < 0.001). Significantly more
patients of group I achieved 50% reduction of
pain compared to group II (67% vs. 29%, P <
0.001).
The authors say there remain some
interesting points to be clarified. The
biomechanical changes that occur with or
without local anesthesia are unknown, if
there are differences between applying
directly to the area or remote application
(block) and further clinical trials will also
have to analyze if there are a central
neuromodulation effects in different
modalities of ESWT [10].
Labek and Auersperg [11] in 2005 reported
they had enrolled 60 patients with a chronic
plantar faciitis in a triple arm study,
prospective, randomized, and observerblinded pilot trial. Patients are randomly
assigned to receive three sessions of active
ESWT. Group I without local anesthesia
(energ y flu x density per shock 0.09
mJ/mm2), group II ESW T with local
anesthesia (energy flux density per shock
0.18 mJ/mm2), and group III ESWT with
local anesthesia (energy flux density per
shock 0.09 mJ/mm2). At 6 weeks, there was a
significant improvement in pain during the
first step in the morning in all groups, by 4.2
points in group I, by 2.6 points in group II and
2.4 points in group III. They conclude, at 6
weeks success rates after low energy ESWT
with local anesthesia were lower than after
identical low energy ESWT without local
anesthesia.
This is a monocenter study and the treatment
was performed by one expert team of
orthopedic surgeons, patients were not
matched for activity level before treatment,
no placebo group was included and results of
the current trial cannot be extrapolated to
other ES W T treatment dev ices and
pathologies.
Furia [12], in 2006, a Case control study,
treated Thirty-five patients with chronic
insertional Achilles tendinopathy with 1 dose
of electromagnetic high-energy
extracorporeal shock wave, and thirty-three
patients in the control group were managed
with traditional non-operative measures.

Twelve of the ESWT patients were treated
with a local anesthesia field block (LA
subgroup), and 23 of the ESWT patients
were treated with an regional block (NLA
subgroup), The author f ind a mean
improvement in visual analog score for the
local anesthesia subgroup was significantly
less than that in the nonlocal anesthesia
subgroup (F = 16.77 vs. F = 53.95, P < 0.001)
and the percentage of patients with successful
Roles and Maudsley scores did not differ
among the local and nonlocal anesthesia.
The data from this study demonstrate that
ESWT is a safe and effective to treat patients
w ith chronic insertional Achilles
tendinopathy. This treatment effect may be
compromised by application of a local
a n e s t h e s i a b e f o r e E S W T. F u r t h e r
prospective studies are needed to confirm
these findings.
Based on what we found, we believe that the
concept of anesthesia having a deleterious
effect on ESWT needs revision until further
data is produced. The few available studies
that support this assertion have some bias. All
used electromagnetic devices, what may not
properly translate results when using
electrohydraulic or piezoelectric or radial.
The local anesthetic of choice was mainly
mepivacaine, which is an anesthetic with less
vasodilating action than lidocaine and was
used in the reviewed studies. What is also
unknown is if a peripheral anesthetic block
can have an influence on ESWT and it has not
been investigated and it is not known whether
the use of anesthetics interferes with the
release of endothelial growth factors,
neovascularization, neoangiogenesis, and
mechanotransduction.
Conclusion
The current available information does not
recommend the use of local anesthesia for
soft tissues but should be considered for bone
indications. However, the produced evidence
is small and lacks methodological quality.
These facts support the necessity for new
studies using the present technology to
determine the real effect of anesthetics on
ESWT.
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