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Summary

Plantar fasciitis can be a chronic and debilitating
condition affecting athletes of all levels. The aim of
this study is to compare treatment outcomes for the
treatment of chronic plantar fasciitis in athletes, com-
paring focused extra corporeal sound wave therapy
(ESWT) and the surgical endoscopic plantar fas-
ciotomy (EPF). A total of 37 eligible patients were
enrolled in the study between May 2006 and Decem-
ber 2008 at a single institution. Patients were either
enrolled in the surgical group, or to the ESWT group
which included a placebo controlled, randomized
group (P-ESWT). Pre and post Visual Analog Scores
(VAS) and Roles and Maudlsey (RM) scores were
recorded and compared between the three groups.
The patient’s return to activity (RTA) was also docu-
mented. The results showed statistical improvement
within the EPF and ESWT groups with both VAS & RM
scores, with EPF being significantly better than both
ESWT and P-ESWT in terms of treatment outcomes.
Patients enrolled in the ESWT were able though to
continue with their exercise regimen, while the EPF
group was able to return to their athletic activity in an
average of 2.8 months. In conclusion, EPF and ESWT
are both effective forms of treatment for chronic plan-
tar fasciitis; EPF being superior in outcomes yet
ESWT treatment could be preferable since the athlete
can remain active during treatment.

Level of Evidence: II

Key words: ESWT, endoscopic plantar fasciotomy, ath-
lete, plantar fasciitis.

Introduction

Plantar fasciitis is one of the most common causes of heel
pain and disorder for which patients are seen in medical
practices¹. It commonly affects athletes of all levels and
can be debilitating, preventing them from practicing or rac-
ing in their sport. The etiology of plantar fasciitis is not well
defined and is better classified as a fasciosis rather than
fasciitis due to its chronic degeneration rather than being
an inflammatory condition². Thickening of the plantar
fascia, decreased vascularity, peritendinous inflamma-
tion, loss of normal elasticity, all play a role in persistent
pain³. Plantar fasciitis usually can be treated successfully
with conservative measures, expecting complete resolu-
tion of symptoms and return to activities in 90% of patients
within 10 to 12 months. This lengthy recovery is often time
unacceptable in the athletic population. Non-invasive
treatment includes physical therapy, taping, orthosis,
stretching, NSAID’s, cortisone injections. When non-op-
erative options are unsuccessful, a surgical release of the
plantar fascia is necessary.
In 2000, FDA approved the use of extracorporeal shock-
wave therapy  (ESWT) for the treatment of plantar fasci-
itis². This non-invasive measure uses sound waves to cre-
ate a controlled, microtrauma to local affected tissue in
order to stimulate a healing response and microvascular-
ization. It also induces the release of enzymes which af-
fect nociceptors, resulting in localized analgesia4. Plantar
fasciotomy on the other end is a surgical approach aimed
at releasing the plantar fascia from its origin at the medial
calcaneal tubercle. Endoscopic plantar fasciotomy has
gained popularity mainly because of its minimal invasive
nature, minimal reported complication rate and rapid re-
covery in comparison to open procedures5-8. 
Athletes have a demanding lifestyle and when injured, re-
quire a rapid return to activity level with resolution of
symptoms. The purpose of this study was to compare the
results of ESWT and EPF in the treatment of chronic plan-
tar fasciitis in athletes resistant to conservative measures
for a minimum of 6 months.

Methods 

IRB approval was granted to study treatment outcomes
for chronic plantar heel pain syndrome. Patients were en-
rolled from May 2006 until December 2008. Patients
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could elect to enroll in the ESWT arm or the surgical arm
(EPF) of the prospective study. The ESWT arm was a
FDA study of a focused shock wave device, Duolith™
(Storz Medical AG, Tägerwilen, Switzerland). This device
was provided by Storz Medical AG. Patients who elected
to participate in the ESWT were advised it was a random-
ized, placebo-controlled study, so they may end up hav-
ing placebo treatment (P-ESWT). Patients in both the
ESWT and P-ESWT groups were conpensated $US100
for their partecipation. (They incurred no charges for their
treatment). The EPF group was not randomized. They
were given the option to partake in the ESWT study but
declined. Therefore three groups were compared: ESWT,
P-ESWT, and EPF.
The inclusion criteria for all patients in the study were that
they had to have a clinical diagnosis consistent with plan-
tar fasciitis for more than six months with prior treatment
of at least three modalities: stretching, icing, inserts/or-
thoses, night splints, physiotherapy and possible cortico-
steroid injection and/or NSAIDs. All EPF patients had to
have had a cortico-steroid injection, custom orthoses and
refrain from running/sport for minimum of two months. All
had tried some form of stretching, physiotherapy and
NSAID as well. In addition, all patients in all three groups
had to be athletically active (as described by Saxena eg.
Professional, Collegiate or high school sports, runners
who complete at least 25 miles/week and other athletes
who practice their sport at least 6 hours/week), and be
able to follow-up one year post treatment7. Exclusion cri-
teria for the shock wave (both ESWT and P-ESWT) was
a cortico-steroid injection within six weeks, concurrent use
of steroids and/or NSAIDs, a change in shoe gear, or-
thoses or activity level during the treatment period (but not
necessarily during the study period as it was hoped their
activity level would improve). Patients with inflammatory
arthropathies and radiculopathy were also excluded. The
EPF group had the same inclusion/ exclusion criteria as
well though they were followed for two years post-surgery. 
Pre- and post VAS and Roles and Maudsley (RM) scores
were recorded and compared between the three groups.
Both of these scores have been utilized commonly with
many studies of ESWT and EPF recently. These were
recorded pre-treatment and at 12 months post-treatment.
Patients who underwent surgery also had their RM scores
recorded at 24 months. An “excellent” result was a “1” (no
pain, full movement, full activity), a “good” result was a “2”
(occasional discomfort, full movement, full activity), an
“acceptable” result was a “3” (some discomfort after pro-
longed activities) and a “poor” result was a “4” (pain lim-
iting activity)5. Return to athletic activity (RTA) was doc-
umented. Complications such as plantar fascia rupture,
nerve damage, stress fracture and recurrence were doc-
umented. Statistical significance was set at P=.05 or less.
Student’s T test was calculated using the Stat-Sak pro-
gram (G Dallal, Malden, MA 1986).

Treatment with ESWT/P-ESWT

Randomization was done by a computerized program
and numbering was placed in sealed envelopes. The
non-blinded investigator recorded the subjects’ category.

The Duolith™ device was applied to the affected region
at 4 Hz for 2000 shocks at .24 mJ/mm², after a gradual
ramp-up of 500 shocks starting at .1 mJ/mm². No anes-
thesia was used. For the placebo group, a special head
that blocked the shock waves from occurring was used
but was indistinguishable otherwise. Three treatments
were rendered approximately every 7 ± 3 days. Post-treat-
ment patients were allowed to continue with their regular
shoe gear, orthoses and activities as tolerated. Icing post-
exercise was allowed but NSAIDs were discouraged.

Surgical Technique of Endoscopic 
Plantar Fasciotomy

The procedure is performed under general anesthesia,
with the patient placed in the supine position. An ankle or
thigh tourniquet may be used. A stab incision is placed me-
dially at the heel, generally 1 cm anterior the attachment of
the plantar fascia from the medial calcaneal tubercle and
2.5 cm (or roughly at the junction of the plantar and dorsal
skin) from the plantar aspect of the heel. Blunt dissection
is carried down and a fascial elevator is used to separate
the plantar fat pad from the plantar aspect of the plantar fas-
cia. A cannula with an obturator is then inserted medially
through the incision and advanced laterally until tenting of
the ski is noted, which indicates the placement of the skin
incision laterally. The cannula is then advanced laterally and
the obturator is removed. A 30 degree, 4.0 mm endoscope
is inserted in the cannula medially and the plantar fascia is
visualized superiorly. The lateral portal is established and
the endoscope is placed through this portal. Trans-illumi-
nation is used to determine the medial portion to be tran-
sected by rotating the camera/cannula 180°. The camera
assembly is then rotated back and held in place. A forward
cutting knife (Mondeal NA/Tekartis, San Diego, CA, USA
and Mondeal Gmbh, Mülheim, Germany) is introduced
medially and the medial half of the plantar fascia is tran-
sected. This may require more than one pass of the blade
until visualization of the flexor digitorum brevis muscle
belly is seen, indicating full transection of the fascia. The lat-
eral portion of the fascia is maintained. Skin incisions are
then re-approximated with sutures, and the patient is placed
in a cast-boot for 4 weeks, being allowed to weight bear as
tolerated after two weeks.

Patient Demographics

Twenty-five patients met the inclusion criteria in the ESWT
and P-ESWT groups. The average patient age in the
ESWT group (n=11) was 47.9 ± 12.6 years. The average
age of patients in the Placebo-ESWT group (n=14) was
47.6 ± 9.9 years. The average age of patients in the EPF
group (n=12) was 42.3 ± 11.4 years. There were no signif-
icant differences in patient age between the three groups.

Results

The pre-treatment VAS and RM scores in the ESWT
group were 8.7 ± 1.4 and 3.7 ± 0.5, respectively. Post-
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ESWT, their scores improved to 3.4 ± 3.3 for the VAS and
2.4 ± 1.2 for the RM, which were both significant (P=.0001
and .003, respectively). The RTA ranged from immediate
to two months post-ESWT (Tab. 1). Two patients eventu-
ally had EPF surgery.
The pre-treatment VAS and RM scores for the P-ESWT
group were 8.0 ± 1.1 and 3.2 ± 1.0, respectively. Post-
P-ESWT their scores improved to 5.1 ± 2.7 for the VAS
and 2.9 ± 1.2 for the RM. The VAS was significantly bet-
ter but the RM was not (P=.16). The RTA ranged from
immediate to six months; however two patients could
not return to sport (Tab. 2). The ESWT group had four
patients with RM score of “1” and one with a “2”,
whereas the P-ESWT had no patients with a “1”, but six
with a “2”.
The pre-EPF VAS and RM scores were 5.8 ± 0.9 and 3.3
± 0.5. Post-EPF the VAS score was 0.2 ± 0.4 and RM
was 1.1 ± 0.3. These were both significant (both
P=.00001). The RTA post-EPF was 2.8 months (range
two to four months). Four patients had pre-surgical
symptoms for nine months; all the rest of the patients
had their symptoms for 12 -24 months. In addition to the
inclusion-criteria pre-EPF treatments, two patients had
ESWT three of more months prior. All athletic patients
were able to return to their sport. EPF patients’ activity
level (RM score) did not change at 24 months post sur-
gery. All but one patient had RM scores of “1” (Tab. 3).
There were no complications from the EPF surgeries,
nor with ESWT and P-ESWT.
There was no significant between pre-treatment VAS of
ESWT and P-ESWT (P=.19) and RM (P=.14). Post treat-
ment ESWT and P-ESWT also had no significant differ-
ence between the two groups for VAS (P=.18) and RM
(.68). Pre-EPF VAS score was significantly lower than the
ESWT group but the RM score was not (P=.07). Post-EPF
VAS and RM scores were significantly better than both the
ESWT (P=.003 and .005, respectively) and P-ESWT
groups (P=.001 and .004, respectively).

Discussion

The results from this study had several interesting find-
ings. Pre-operative VAS scores in the group who elected
EPF were significantly lower than the both ESWT and P-
ESWT. Patients willing to undergo surgery may have a
higher pain tolerance and a lower threshold for undergo-
ing surgery. Both of the latter two groups’ Pre-VAS & RM
scores were similar. EPF had significantly better overall
out come with significantly lower post-EPF VAS and RM
scores, and in addition, all athletes returned to their sport,
though average RTA was 2.8 months. Post-treatment
both the ESWT and P-ESWT groups had improved VAS
and RM scores, but ESWT was not significantly better. A
larger study size may reveal a significant result between
ESWT and P-ESWT. 
The fact that some patients could continue with their
sport when having ESWT was a positive result: pa-
tients who elect to have ESWT for plantar heel pain can
safely continue to exercise. This is supported by the
finding of no complications from the ESWT treatments.
A potential “negative” bias could have occurred with our

study, since most patients who had ESWT/P-ESWT,
continued to exercise. Their “improvement” may have
been limited by their lack of rest, and therefore their
subjective activity level and objective pain scores may
be lower. Athletes with reduced pain may increase
their activity levels faster, resulting in persistent or
similar pain levels on VAS in spite of significant im-
provement. Also, activity level of the ESWT may have
been higher than P-ESWT. A recent chapter on plantar
fascia injuries in athletes by Saxena and Fullem sug-
gest ESWT should be considered earlier in the treat-
ment algorithm11. Other treatments such as cortico-
steroid injections require a period of rest after
administration and a small risk of rupture. Night-splints
effectiveness as well as physical therapy has not been
documented on athletes. ESWT is so far one of the
only modalities thoroughly tested via evidence-based
medicine standards and is actually more cost-effective
for plantar fasciopathy9-11.
Few studies document return to sport with ESWT. Rompe
et al. evaluated 45 runners, who were randomized for
treatment with an electro-magnetic device and sham
treatment. Treatment consisted of 2100 shocks at 16
mJ/mm² at 4 Hz. No anesthesia was used. Their patients
were assessed with improvement of 50% or more with the
VAS scale and AOFAS score. After 12 months, 72% of pa-
tients with ESWT and 35% with sham treatment had im-
provement of the morning pain3.  Interestingly with Rompe
et al. study, though it dealt with an athletic population, they
did not record the RTA of their patients nor the % of run-
ners that were still able to train. Our study documented
this with the RM scores and a 100% return to sport with
our EPF cohort.
Two other studies compared ESWT to EPF surgery5. In
2010, Othman et al. reported on 37 patients who were
not randomized. Twenty patients had ESWT and 75%
of patients were completely satisfied at six month post-
treatment with an ESWT device that required local
anesthesia (it should be noted, most recent studies for
plantar fasciopathy do not require anesthesia when us-
ing ESWT and radial pressure wave devices. Research
has shown local anesthesia decreases the effective-
ness of sound waves)12. In Othman’s et al. study, sev-
enteen patients had EPF with 82% being completely
satisfied. They concluded that because early resump-
tion of activity is possible with ESWT they recommend
it as an earlier first line treatment. One of their patients
who underwent EPF had significant limitations. They did
not document RTA after EPF nor either group’s activity
level. 
A more recent study by Radwan et al. also compared
ESWT with EPF in 65 patients5. They randomized patients
and found an “Excellent” or “Good” RM score was ob-
tained in 70.6% of ESWT patients and 77.4% of EPF pa-
tients. They utilized an electro-hydraulic device that re-
quired conscious sedation. Like the first (and most
studies) they did not document RTA and athletic activity.
Despite these two studies having different ESWT de-
vices, their conclusions are similar to ours, namely ESWT
is a safe effective first-line treatment but 12 or more
months post-treatment, EPF seems to have better over-
all results.
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Table 1. ESWT Subjects.

Age   Sex       Pre VAS    Post VAS   Prior Sx (mo)        Pre  R&M Post R&M       RTA (mo)

1 58 M 8 5 6-12 4 3 2weeks
2 43 M 8 8 6-12 4 4         no return to sport
3 39 M 9 0 >24 4 1         no time off
4 52 M 10 7 6-12 3 4
5 64 F 8 0 >24 4 1
6 39 M 7 4 6-12 4 3
7 43 F 6 0 6-12 3 1 8wks
8 42 F 10 3 12 4 3           new sport
9 28 M 10 2 12 4 1 6 wks
10 47 F 10 8 6-12 4 3           9 wks 
11 72 M 10 0 6-12 3 2 2 wks

47.9±12.6            8.7±1.4  3.4 ±3.3 3.7±3.3 2.4±1.2

Table 2. P-ESWT Subjects.

Age   Sex       Pre VAS    Post VAS   Prior Sx (mo)        Pre  R&M Post R&M       RTA (mo)

1 34 M 9 6 24 4 2
2 61 M 6 6 12 3 3 1wk
3 59 M 8 5 12 3 2
4 52 F 9 5 6-12 3 2 2wks
5 44 M 8 1 6-12 2 2 6mo
6 38 M 10 10 12 4 4 4wks
7 36 F 7 7 6-12 4 4
8 52 M 9 7 12 4 4
9 41 F 7 7 6-12 4 3
10 45 F 8 7 12 4 4
11 67 M 7 1 24 1 4
12 52 F 7 5 12 4 3
13 40 M 9 2 12 2 2 no
14 45 F 8 2 24 3 2 no

47.6±9.9        8.0±1.1 5.1±2.7 3.2±1.0 2.9±1.2

Table 3. EPF Subjects.

Age   Sex       Pre VAS    Post VAS   Prior Sx (mo)        Pre  R&M Post R&M       RTA (mo)

1 43 F 5 0 12 3 1 3
2 29 M 6 0 9 3 1 2
3 58 M 8 0 12 4 1 3
4 53 M 6 0 9 3 1 3
5 48 F 6 0 12 3 1 3
6 44 F 7 1 12 4 1 3
7 43 M 5 1 24 4 2 4
8 41 F 6 0 12 4 1 2
9 30 F 5 0 9 3 1 3
10 38 F 5 0 12 3 1 3
11 59 M 5 0 12 3 1 3
12 22 M 6 0 9 3 1 2

42.3±11.4 5.8±0.9 0.2±0.4 03.3±0.5         1.1±0.3 2.8±0.6



The overall better outcome of EPF versus ESWT sug-
gests that surgery should be considered more often. All
the patients who had surgery were able to return to their
sport with no limitations. Two patients in each of the
ESWT and P-ESWT groups could not return to their
sport. Like many studies, we could achieve a statistical
improvement with the VAS scores, and a significant im-
provement for athletic patients’ functionality with ESWT
(as determined by the RM score) but not as high as with
EPF. This underscores the drawback of only assessing
outcomes with the VAS scores; patients’ functionality
may be a more accurate way of assessing outcome, par-
ticularly athletes. As noted by others, the lack of payment
for treatment via ESWT could also affect patients’ percep-
tion of outcome12. Despite these findings, ESWT appears
to be a viable first-line treatment with no down side, par-
ticularly when athletes want to try to continue to be active.
We recommend ESWT be offered to athletic patients
prior to surgery. EPF surgery in our study had better
long-term outcome than ESWT for chronic plantar fas-
ciopathy for athletes. Larger randomized studies should
be considered.
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