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Safety and Efficacy of Extracorporeal Shock
Wave Therapy for Chronic Lateral Epicondylitis

John P. Furia. MD
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Efficacy and safaty of axtracorporeal shock wave
therapy [ESWT) were invastigated in 36 patients with
chronic iateral epicondylitis—8 patients recefving and
27 patents nol racenng worksr's compansation. Al
patigrts were treated with a single application of
200 shock waves, Tweldve wasks after lreaimeanl,
the mean visual analog scale score for the entire
group improved from 8.0 1o 2.5 (P<.05), and the
mean FAND 386-ltem Health Survey (Physical Func-
Boning) scora improved from B5.6 to 88.0 (P=.08)
QOutcomas for 28 elbows (77 8%) were rated excel-
lant or good on the Roles Bnd Maudsiey scide. Thera
werg no significant diferences in outcome Moasures
among the subgroups. There were no significant
comphcations. ESWT is an efiective trealmenl for
chronic lateral epicondylitis. Worker's compensation

status ched not affect oulcomes

l ateral epicondylitis is 2 common enthesopa-
thy of the elbow, Nirsch and Kraeshaar end
MNirsch® showed that the primary lesion is an

angiofibroblastic degeneration of the extensor ori-

gin. Cyriax' noted that the origin of the extensor
carpi rudialis brevis is the vsual site of injury,
though the pathology may also originate in the
extensor digilorum communis or exlensor carpi
radialis longus.4

The condition typically occurs in the fourth and
fitth decades.** Males and females are affected
equally.” An estimated 4 in 1000 individuals from the
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gencral population are affected at some time.* Manual
workers and racquet sport athletes are at high
risk.'*~* Indeed, lateral epicondylitis occurs in more
thun 50% of tennis players al one lime or another in
their careers. !

Latera! epicondylitis is a frequent cause of missed
work.*™ In a review of all worker's compensation
(WC} claims accepled over | year by the US Depart-
ment of Labor, investigators noted that enthesopathy
of the elhow was the sccond most costly upper
extremity diagnosis, accounting for 16% of 1otal
cluims.” Silverstein and colleagues” noted thar,
unlike the claims rate for other upper extremity diag-
noses, the rate for elbow epicondylitis was increas-
ing. Results from a study in the Netherlands showed
that 10% to 30% of all episodes of lateral epi-
condylitis resulted in absence from work (mean
absence, 12 weeks).™

There is no consensus as o optimal form of treat-
ment. Traditional nonoperative trealment consists of
rest, activity modification, anti-inflammatory medica-
tinns, various forms of physical therapy, forearm brac-
ing, and steroid imjections. o Although rare, sericus
complications have been associated with sierond injec-
tions."™ In the majority of cases, nonoperative mea-
sures are effective.

Surgery is usually reserved for chronic cases,
Surgical options include open or pereutaneous
release of the extensor rendons, localized excizion
of pathologic ussue, and arthroscopic débridemesnt
of the tendon origin.®** Success rates vary from
series to series -

Extracorporeal shock wave therapy (ESWT) is a
byproduct of lithotriptor technology. ESWT has
been used in Europe since the late 19805 and has
been effective in treating various orthopedic coneli-
tions, including plantar fasciitis, shoulder calcific
tendinitis, Achilles tendinitis, and nonunion of frac-
tures of long bones &
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In 1996, Rompe and colleagues™ described using
ESWT to wreat chronic elbow tendinitis. Pain was
reduced and grip strength improved significantly
more in treated than in control patients. Subsequent
trials*™® have substantiated these results.

In July 2002, the US Food and Drug Administra-
tion (FDA) approved a low-energy shock wave device
for treating chronic lateral epicondylitis,*® and, in
2003, the FDA approved a high-energy device for
treating chronic lateral epicondylitis. ™

Results from several recent studies, however, have
cast doubt on the efficacy of ESWT in treating
chronic tendinopathies.®”  The purpose of the pres-
ent study was to examine the efficacy and safety of
ESWT in wreating chronic lateral epicondylitis and o
determine whether there are any differences in our-
come between patients with and without an open WC
claim. The hypothesis was that ESWT would be an
effective reatment for each cohort of patients.

Methods
From June 2002 to June 2003, all patients with
chronic lateral epicondylitis treated with ESWT by a
member of the American Kidney Stwone Manage-
ment-Orthopedics network were considered for inclu-
=ion in the siudy.

For this study, lateral epicondylitis was defined as
symptoms of moderate 1o severe lateral elbow pain
that worsened with repetitive forearm motion. All
pulients were evaluated through history taking and
physical examination, and all exhibited clinical signs
and symptoms of laleral epicondylitis. All patients
exhibited tenderness over the commaon extensor origin
and had pain with resisted wrist extension,

Patients included in the study had an established
diagnosis of chronic lateral epicondylitis for ar least 6
months before treatment and had undergone at least 3
forms of traditional nonoperative treatment without
success. Traditional ronoperative treatment consisted
of rest, anti-inflammatory medication, ice, massage,
forearm bracing, stretching, physical therapy, and
steroid injections.

Exclusion criteria were rhewmatond arthrits, gener-
alized polyarthritis, Reiter syndrome, local infection,
pregnancy, bleeding disorders, umors, age younger
than 18, severe endocrine disease, advanced periph-
eral vascular disease, and previous lateral epicondyli-
tis surgery.

All patients signed an informed consent form. Pro-
cedure details and potential risks were discussed fully
before weatment.

Al treatments were performed on an outpatient
basis with either local anesthesia or a regional block.
Physician and patient chose the type of anesthesia.
When a local anesthesia was used. the skin and subcu-
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taneous tissues overlying the common exlensor origin
were numbed with approximately 10w 13 mL of 1%
lidocawne solution, Regional anesthesia was adonis-
tered by a member of the anesthesia department,
Patients treated with “straight local™ anesthesia did not
receive intravenous sedation. Patients treated with a
regional block received intravenous sedation on an as-
needed basis a5 determined by the anesthesia provider,

A blood pressure cuff was applied to the nonaf
fected anm. A coupling gel was applied 10 the lateral
aspect of the elbow. The patient's vital signs and local
discomfort were monitored throughout the procedure.

A rornier Epos lithotriptor (Domier MedTech Inc,
Kennesaw, Ga) was used to administer ESWT. This
lithotriptor has an electromagnetic coil that generates
shock waves. ™ Shock waves are guided using ulira-
sonographic localization of the region of interest, are
focused on the area of maximal tenderness and on the
surrounding area, and are delivered in a lateral-to-
medial direction.

ESWT was administered once to each patient using
a standard protocol, The patient was given a total of
3200 shocks for a total energy flux density of 1085
mlfmm:. Fifly shocks were given al each power level
from | through &, for a total of 300 shocks. The final
2900 shocks were piven at power level 7. Frequency
of shock wave administration was increased from 60
shocks/min at power level 1 to 240 shocks/min at
power level 7.

On completion of the procedure, the treated elbow
was assessed for hematoma, bruising, and swelling,
The patient was discharged from the same-day hold-
ing area with instructions 10 ice and rest the elbow.
After treatment, some physicians applied splinting for
a brief period. Mo other interventions were used.

The patient was allowed early range of motion. If &
sphint had been used, it was removed within several
days afler treatment. Activity was advanced as symp-
toms dissipated. The parient returned o pretreatment
work status within a week after treatment. How much
time 1o take off before returning 1o sports was decided
on @ case-by-case basis.

Follow-up examinations were scheduled for 4
weeks and 12 weeks after treatment. The patient was
also contacted by telephone for a survey. Oulcome
measures included visual analog scale (VAS) scores,
RAND 36-ltem Health Survey {Physical Funclioning)
scores, and Roles and Maudsley scale scores,

VAS scores (10 = severe pain, () = no pain) were
collected before treatment and 4 and 12 weeks after
treatment. Paired Student ¢ test with statistical signifi-
cance set at P<.05 was used to compare the scores
collected at these 3 times.

The BEAND 36-ltem Health Survey is a validated
instrument for assessing 8 health concepts. RAND
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Physical Functioning scores (100 = perfect physical
funciioning, 0 = severe loss of physical linctioning)
were collected before treatment and 4 and 12 weeks
after treatment. Paired Student ¢ test with statistical
significance set at P<.08 was vsed to compare the
seores collected ar these 3 nmes.

The Roles and Mandsley seale® 15 a suhbjective 4-
point rating scale used by muny investigators reporting
ESWT results, =« On this scale, results are roted excel-
lent {patient has no symptoms), good (patient's condi-
tion is significantly improved, patient is satisfied), fair
{patient’s condition 15 somewhat improved, patient 58
partially satsfied), or poor (patient’s condition is the
same or worse, patient s dissatisfied). Each patient
cited the pretreatment condition of his or her elbow us
excellent, good, farr, or poor. Roles and Maudsley
seores werg collected 4 and 12 weeks alter weatmen
Paired Student 1 test with statistical significance set al
P=.015 was used to compare the outcome variables,

Results

OF the 50 patients (56 elbows) rreated, 14 were excluded
fromn analysis: & who had both elbows treated duning the
study period, 4 who werg treated with both ESWT and
plasmapheresis by a single physician (plasmapheresis
could be a confounding warable), and 4 whose follow-
up data were insufficient. Thus, after 3 months, 36
patients (36 ¢lbows) were available for analysis. All 36
patients (15 women, 21 men) were seen in follow-up by
their reating physicion and were contacted by telephone
| and 3 mombs after treatment. Mean ape was 43 years
(range, 26-61 years). Mean condition duration was 19
micahs frange, H—18 months)

Visual Analog Scale Scores
Meun VAS score was 8.0 (5D, 1.5) before treatment

versus L0050, 2.0 4 weeks after treatment. The
decrese s statistically signilicant (F< 05) (Figere 1)
I'welve weeks afier treatment, mean VAS score was
25485013 23 Ihe decrease [rom before treatment 1o
12 weeks after weatment is also statisncally signifi-
cant [P<08) (Figure 2),

RAND Physical Functioning Scores
Mean RAND Physical Functioming score was 65.6 (5D,
18.3) before weatment versus 808 (SD, 11.6) 4 weeks
after rearment, The increase is statstically significam
i P<05). Twelve weeks alter treatment, mean RAND
Physical Functioning score was 88.0 (5D, 12.3). The
mereise from before treatment to 12 weeks ofter treat-
ment is alzo statistically significant (P<.05)

Roles and Maudsley Scale Scores

Tuble | summarizes Roles and Mandsley scale
scores collected before treatment and 4 and 12
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weeks after treatment for all elhows. Before treat-
ment, all patients rated the condition ol their affected
elbow as poor, Four weeks after treatment, & elhows
{16.75%) were rated excellent. and 19 (52.8%) were
rated good. Twelve weeks after treatment, 7 elbows
(19.4% ) were rated excellent, and 21 158,37 ) were
rated pood. No patient reported a worscning of symp-
toms from his o her pretreatment stas.

Patients Receiving
Worker's Compensation
MNine patients were receiving WO for their elbow
injury. Mean VAS and RAND Physical Functioning
scores before treatmemt and 4 and |2 weeks after

Visual Analog Score Total Group
{N=36)-Four Weoks
8.0

8 r

T W VAS

ﬁ -

P=0.05
ar
4.0

ar

T

1 - l
V= " Protreatment Four Weeks .

Figure 1. bModan wsudl analog scale scona for 21 36 patients 4
wiosks, after extrancroeal shock wave therany. Diflerence (n
mean scores belore and 4 weeks alter reatrmend is stelestically
siandicanl (P-.05).

Visual Analog Score Total Group
{N=36)-Twelve Weeks

8.0

o VAS J

P05

25

Pretreatment Twalve Weaks

Figure 2. Mean visusl snokog scald soond 1o all 36 palisnls

12 weehs alter exbracorpongal shock wave therapy, Diflerence
m rrgan scones before and 12 waeks aller ireatment is
stanshcally sgolicam (P 05)
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TagLE . RoLes aND MauDsLEY ScalE
Scores 4 anD 12 WEEKS

TapLe . VisuaL ANALOG SCALE SCORES AND
RAND PHysicaL FuncTiomng Scores 4 WEEKSs

AFTER TREATMENT* AFTER TREATMENT®
Scora n (%) 4 Wk 12 Wk RAND Physical
Visual Analog Activity
s 6 (16.7%) 7 (19.4% Patiants Score Score
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TarLe Il VisuaL AnaLoc SCALE SCORES
AND RAND PHysicaL FUNCTIONING SCORES

TasLE IV, VisuaL ANALOG ScaLe ScoREs
AnD AAND PHysIcAL FUNCTIONING SCORES

BerFoRE TREATMENT® 12 Weews ArTer TREATMENT®
RAND Physical RAND Physical
Visual Analog Functioning Visual Analog Functioning
Patients Score Score Patients Score Score
WC 73+18 B7.8+233 Wi 2313 B5.2 + 17
om0 BI3£1.3 649+ 17.2 Mon-WaC 2522 BE.1 = 20
£5.6 « 18.3 All 2he23 gBri23

M 80115

WG inelcabis wonos's compensaion. Then i ng SESIEUCE D@erance ih maan
vl BRAkaG SCOE 3000 O Miban FAMND Friygcal Funchonang Scores amoeg
e grounzs of paleris befomn Ineatmenn [P 05)

W erBcales worker's compensalion. There e no shafiston ciiprencn 5 maosn
vitasl analiog soate seoens o maan FAamD Pryoesl Funtlioning Scome among
I groips of palls 12 wioks alor boalmend (2 = 050

treatment are summarized in Tables I[ w IV. There 15
no statistical difference in mean VAS score or mean
RAND Physical Functioning score between WO
patients and the entire group (P=.08 for each outcome
measure) (Tables T1-1V). Four weeks after treatment,
no elbows were rated excellent, 4 were rated good, 2
were rated fair, and 2 were rated poor. Twelve weeks
after treatment, 1 elbow was rated excellent, & were
rated good, | was rated fair, and 1 was rated poor,

Patients Not Receiving

Worker's Compensation
Twenty-seven patients were nol receiving WC. Mean
W¥AS and RAND Physical Functioning scores before
treatment and 4 and 12 weeks after treatment are sum-
marized in Tables 1T to IV, There is no statistical dif-
ference in mean VAS score or mean RAND Physical
Functioning score between non-WC patients and the
entire group (P>.05 for each oulcome measure)
(Tables II-1V). Four weeks after treatment, 5 elbows
were raled excellent, |5 were rated good, 5 were rated
fair, and 2 were rated poor. Twelve weeks afier treat-
ment, & elbows were rated excellent, 15 were rated
good, 3 were rated fair, and 3 were rated poor,

Complications
There were only 4 minor complications. For 2
patients, pain occurred during treatment bul resolved

after treatment. Two patients had transitory skin-red-
dening that resolved without intervention.

Discussion

The literature is replete with reports on the efficacy of
ESWT in treating chronic lateral epicondylitis =u
Afler their initial 1996 report, Rompe and colleagues
in 2001 reported on another 30 patients with chronic
unilateral lateral epicondylitis who also had clinical
signs of cervical dysfunction. The investigators com-
pared the effects of ESWT with the effecis of a com-
bination of ESWT and manual therapy on the cervical
spine. All patients—those who had ESWT and those
who had combination therapy—improved signifi-
cantly since their pretreatment evaluation. The investi-
gaters concluded that ESWT is cffective in treating
chronic lateral epicondylitis and that cervical manual
therapy is of questionable value.

Maier and colleagues® reported on 42 patients who
underwent ESWT for chronic lateral epicondylitis.
Between pretreatment and 19-month follow-up, VAS
scores improved significantly for 52% of female
patients and 84% of male patients,

In a prospective study of 53 patients (56 elbows) wilh
chronic lateral epicondylitis, Ko and colleagues®
reported 36.7% excellent or good results 6 weeks afier
ESWT, 57.9% excellent or good results 12 weeks after
treatment, and T3 1% excellent or good resulis 24
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weeks after treatment. There were no complications,

Wang und Chen examined the effects of ESWT on
43 patients (44 elbows) with chrome lareral epi-
condylitis and reported that 90.9% of weated patients
cither had no complamts (61.4%) or had improved sig-
nilicantly since before rreatment (29.5%). The & con-
trol patients (treated with traditional nonoperative
therapies) did not improve significantly from their pre-
treatment condition.

Dy reported on 41 patients with work-related 1m-
eral epicondylitis lasting more than 6 months. After
traditional nonoperative weatment fuiled for these
patients, they were treated with ecither ESWT or
surgery. Seventy-six percent of ESWT patients—ver-
sus only 309 of surgery patients—returned to work.

In the present study, the effects of ESWT weore
evaluated in a consecutive series of patients with
chronic litera! epicondylitis that faled to respond to
nunoperative management, The outcame for the eatine
study population was evalusted. The effect of WC sta-
s was analyzed

Mean ¥YAS and RAND Physical Funclioning scores
were improved 4 weeks and 12 weeks after treatment.
The percentage of excellent or good resulls (Roles
and Maudsley scale scores) 12 weeks after treatment
was 77 8%, There were no significant complications,
and no patient required additional ESWT.

In addition, there were no significant differences
between WO patients and non-WC patients with
respect to outcome measures, These findings are
important, as lateral epicondylivs is a common work-
related injury. In some surgical series, WO stutus has
been wentified as an outcome-influencing factor* »
Data from the present study suggest that WC status
does not affect vutcome with ESWT. Conceivably,
musinum medicnl improvement can eociie as soon oS
3 omenthes after initial ESWT, Indeed, in the present
study, a positive effect was evident 3 months afler
ESWT, Further prospective work is needed o verify
this result.

The FDA hus upproved several Lithoiripsy devices
for reating various musculoskeletal conditions, Twa
devices, ncluding the ane used 1n this stody, use elec-
rromagnenc energy to generate shock waves: another
device uses electrohydraulic energy. Comparison
studies have not been conducied on devices used for
musculoskeletsl lithotripsy.,

ESWT is an emerging technology. and protocols
vary from irial 1o trial, Dilferent modes of delivering
shiwk waves—single treatment versus multiple treat-
ments, low energy (0.05-0.10 ml/mm?) versus high
energy, electromagnetic versus electrohydroulic gen-
cration—can all influence therapy outcomes, Patients
treated with low-energy devices may reguire less
anesthesia than patients treated with high-energy
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devices. For this reason, the resulis reported in o study
aie valid only lor the parameters applied in that study,

Some investigators have guestioned the efficacy of
ESWT. Hauke and colleagues' studied the effects of
ESWT wund placeho on chronic lateral apicondylitis,
There were 135 patients in the ESWT group and 137
patients in the placebo group. After withdrawing 11
patients from the ESWT group and |5 patients (rom
the placebo group because of missing data, the
investigators Tound no statistical difference between
the ESWT and placebo groups in number of patients
with a good or excellent pain score (Roles and
Maudsley scale),

Crowther and colleagues” compared the analgesic
effects of injected sterod and ESWT in weating lat-
erul epicondylitis. Patients received either a single
injection of triwmeinolone 20 mg with lidocaine or
2000 shock waves in 3 sessions at weekly intervals,
After 3 months, treatment was deemed successful in
B4% of patients treated with steroad and in 60% of
patients treated with ESWT.

speed and colleagues” analyzed the resulis of
ESWT on 40 patients with chronic lateral epicondyli-
tis and 35 sham-treated patients with the same diagno-
sig. Three months after treatment, there was 50% pain
improvement in 35% of treated puticnts and 34% of
sham-trealed patients. “Chronic™ lateral epicondylitis
was defined as laeral elbow pain lasting for ar least 3
months, Mean duration of this symptam was 1 5.9
months in treated patients versus 12 months in shame
treated patients. Median duration of the symptom was
neM reporied.

These negative studies and the present study differ
in important ways. First, Haake and colleagues”
administered ESWT in 3 separate 2000-impulse treat-
ments separated by 7 days (5D, 1 day), and Crowthes
and colleagues™ administered ESWT in 3 weekly ses-
sions, whereas ESWT was given in a single, larger
dose in this stucy.,

Second, the treatment parameters used by Speed
and colleagues® (3 monthly "moderate-energy™
ESWT doses of 1500 pulses at (.12 m}fmm?) are very
different from those used in the present study (!
“high-energy™ dose),

Third, Crowther and colleagues™ enrolied paticnts
who were sympromatic for ar least 4 months, and
Speed and colleagues® enrolled patients whoe were
symplomatic for 3 months, whereas this study
enrolled patients who were symptomatic for a mini-
mum of & months. [n my experience, paiients with
less chronic symptoms (<6 months) are likely to
improve with or withouwt ESWT.

ESWT results are valid only for the therapeutic
parameters applied. Patient selection and treatment
technigue fadequate number of shocks, adequate towal
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duse) are critical, Differences in results between dif-
lerent rials may be related 1o heterogeneity of treat-
ment parameters {¢g, total dose, interval between
doses, number of sessions), study populations (rural
vs universily), and perhaps machine design. Further
work is needed o clarify these issues,

Heing retrospective, this study has some inherent
weaknesses. Follow-up was only 3 months (though
other. larger studies have used a similar follow-up
pericd =2}, In addition, different physicians a differ-
enl centers performed the procedures, so the degree of
success reported here could in part be provider-depen-
dent (probably unlikely, as the shock wave gencrator
and application protocal were identical in all cases).
Finally, this study did not use a control group.

Mevertheless, this series contributes valuable infor-
mation. Data from this study show that ESWT is safe
and effective for treating chronic lateral epicondylitis
resistant to traditional therapy.

Summary

ESWT is an excellent treatment for chronic lateral
epicondylitis resistant to traditional treatment. The
ESWT procedure used in the present study was con-
sistently associated with pain relief and functional
improvemnent. There were no apparent differences in
outcome between patients with and without WC
claims. As previously reporied,™ ESWT appearcd
safe and effective, Unlike recovery from surgery,
tecovery from ESWT generally oceurs withour signif-
icant morbidity. Further prospective work is under
way to hetter defing this new modality,

Author's Disclosure Statement
Dr. Furia wishes to note that be 1s o medical director
with American Kidney Stone Management/Orthope-
dics, [ng.
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Commentary

Approximately 17 midlion new patients are thought 1o
e affficred with tendinesis or rescinnitis i the United
Steries per vear. There have been no mew technolig-
cal advancemenis until recently for treating this
entite. Thove two advancements are extracorporeal
shock wave thevapy (ESWT) as sumimgrized very
micely by De Furia's wrticle, and the use of plasma
rudiofrequency (RF)-based technology (TOPAZ™,
ArthroCure Corp., Sunnvvale, Califormua). The use of
ESWT and RF-bused wicrotenatomy are veserved for
the failure of conservative measures, One needs 1o
keep in mind that canservative cure is not glways con-
servative, and complications de exist, such as the
alarming and high incidence of Gl bleeds with nons-
tervidal anii-inflammenories. Traditional surgery has
penerally consisted of some form of débridement with
reasonalily geod residts, bur with prolonged rehabili-
ratipn and very little scientific support for the mecha-
aism of wction of these procedures,

Tendinoxis is a pathelogical condition cansisting
of disorgonized collagen, avasenlar tendon foseicles,
fvpertrophy of the fibroblasis, amd reduced nuiri-
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tiamal flow 1o the tenpcyie. This leads to hypovasen-
ler zones and subseguent pathelogical conditions,
Ower lulr ey exevacted RNA wn cases with torn avaror
cuffs and compured them fo normal rotator enffs and
have found significant reductions of vaseulfar
endothelial growth focror (VEGF) and alpha-V inie-
grin. This wendd fead one 1o believe that g veduction
in these prowih facrors plavs an imperiant rale
int derelinosis.

There are multiple other artivles in the Enropean us
well ax American lteratuve on the efficacy of ESWT
There ave mived reviews and certainly some contro-
versy as fo s offectiveness. The majorine of the urticles
are fuverable, however, and those that are unfovorable
on gccasion had flows in the scientific methodnlogy
used.  Our experience with the in-office low-energy
shock wave therapy (Sonccur®, Fayetteville, North
Carvling) has been reasemablv good. We feel tar nvo-
thirds of the peatients have improved, and their level of
improvement approaches T0%., We have found it most
efficacious in patients who are athletes whose sport is
in seasen, dod in pettients who cannet take Hme off o
undergo a surgical provedure for other reasons. We
have chosen low-energy rather than the high-energy
shock wave therapy because of convenience for the
parienr as well us cox effecriveness,

The wse of plasma RF-based microtenotomy has
been popularized over the past 2% vears. It apprears
o be o very safe and efficoctoes micromvasive surgi-
ol procedure when conservative care fouls. There ave
rather impressive findings in the literuture 1o sipport
the acceleration of a variery of growth foctors with
the wie of a verv-low-dose radiofreguency device,
Stueliey bove been done in the mvercerreitem o well as
i the vertebrad dise and also in healing wounels 1o
suppart acceleration of a variety of these growsh
facrars, Our clinical experience with this over the
last 2 Y, years has vielded excellent vesults in more
thim  90% of the patients, The complication rate is
almast noenexistent, and the paticats” rehabiltotion
process 15 gecelerated amd rapid,

The socioecemomic isswes are parameonnt in both of
these wechnologies. Inswrance remunention for ESWT
Freas Been slow in ity evolution, although it is o very cost-
effective procedure. The tasuranee remunerdation fure
mientenotomy has not been o problem because if s o
variation on g raditional approach to this condivion.
Borh of these upproaches appear 10 be cost-effective
aned shenaled e appealing o the inswrance industey, not
artly bevouse of everall cost reduction, it elso redic:
fiens in time off werk from ipieeres, surgery, and pro-
leanged rehabilitotion.

Jerwnes P Tasto. MD
Sun Diego. Califirnia
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