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Summary

Based on retrospective and
prospective data, radiation
therapy is effective for the
treatment of plantar fasciitis.
Local injections of cortico-
steroids are used to control
pain when other conservative
treatments have failed. We
performed a randomized,
prospective trial to compare
the effects of radiation ther-
apy with those of local
corticosteroid injections. We
show the superiority of radi-
ation therapy concerning
pain relief and recommend
radiation therapy for treating
plantar fasciitis.
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Purpose: The purpose of this study was to conduct a randomized trial of radiation
therapy for plantar fasciitis and to compare radiation therapy with local steroid
injections.
Methods and Materials: Between March 2013 and April 2014, 128 patients with
plantar fasciitis were randomized to receive radiation therapy (total dose of 6.0 Gy
applied in 6 fractions of 1.0 Gy three times a week) or local corticosteroid injections
a 1 ml injection of 40 mg methylprednisolone and 0.5 ml 1% lidocaine under the guid-
ance of palpation. The results were measured using a visual analog scale, a modified
von Pannewitz scale, and a 5-level function score. The fundamental phase of the study
was 3 months, with a follow-up period of up to 6 months.
Results: The median follow-up period for all patients was 12.5 months (range,
6.5-18.6 months). For the radiation therapy patients, the median follow-up period
was 13 months (range, 6.5-18.5 months), whereas in the palpation-guided (PG) steroid
injection arm, it was 12.1 months (range, 6.5-18.6 months). After 3 months, results in
the radiation therapy arm were significantly superior to those in the PG steroid injec-
tion arm (visual analog scale, P<.001; modified von Pannewitz scale, P<.001; 5-level
function score, P<.001). Requirements for a second treatment did not significantly
differ between the 2 groups, but the time interval for the second treatment was signif-
icantly shorter in the PG steroid injection group (PZ.045).
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Conclusion: This study confirms the superior analgesic effect of radiation therapy
compared to mean PG steroid injection on plantar fasciitis for at least 6 months after
treatment. � 2015 Elsevier Inc. All rights reserved.
Introduction

Plantar fasciitis is included in the heterogeneous group of
degenerative benign diseases involved with osseous and
tendinous structures of spurs. Approximately 15% of pa-
tients visiting a podiatrist’s office complain of heel pain. In
nearly 73% of cases, spur formation is radiologically
detectable (1, 2). An abnormal pronation in the back foot
due to increased body weight, varus deformity, or inap-
propriate shoes chronically stretch the plantar aponeurosis,
causing microlesions that consequently result in chronic
inflammation and formation of a bony heel spur (3). Bony
heel spurs are more common in women than in men, most
commonly between 40 and 49 years of age (4). Diagnosis is
based on clinical examination, radiography, ultrasonogra-
phy, scintigraphy, and magnetic resonance imaging (5).

Generally, plantar fasciitis can be effectively treated
with a combination of conservative modalities such as
nonsteroidal anti-inflammatory medications, steroid in-
jections, phonophoresis, night splints, orthotic devices,
shoe modifications, extracorporeal shock-wave therapy,
and/or stretching exercises (6-9). These methods are used
alone or in various combinations, and no single method
clearly stands out as superior. However, 10% of patients do
not respond to these treatments or combination of treat-
ments and require surgery to relieve their symptoms (10).

Because of its known anti-inflammatory effects, radia-
tion therapy has been used for at least 60 years. However,
its exact mechanism remains unknown. The probable
mechanisms of action of radiation therapy in nonmalignant
disease are the anti-inflammatory effects of low-dosage
ionizing radiation: modulation of E-selectin adhesion on
endothelial cells, decreased leukocyte adhesion, apoptosis
in endothelial cells and leukocytes are enhanced, and
reduced oxidative burst in activated macrophages (11-13).
The antiproliferative and immunomodulatory effects which
play a role in irradiation with fraction doses higher than
2 Gy are likely less important (14). The reported results of
plantar fasciitis radiation therapy vary from 50% to 70% of
patients reporting complete pain relief (15, 16). Fractional
doses of 0.5 to 1.0 Gy and total doses of 3 to 6 Gy are
commonly applied for plantar fasciitis (17, 18).

Conservative treatment for plantar fasciitis frequently
involves corticosteroid injection into the heel. Local corti-
costeroid injection is used to control pain when other
conservative treatments have failed. Local corticosteroid
injections have been used with ultrasonograpy-guided
(UG), palpation-guided (PG), or scintigraphy-guided tech-
niques. PG injection is an effective and common treatment.
Some studies favor the UG injection method, whereas other
studies favor the PG or scintigraphy-guided techniques (19,
20). Kane et al (20) reported no statistical differences in
outcome between patients who underwent UG and those
who had PG injection. Likewise Yucel et al (5) reported no
statistical differences in outcome between UG- and PG-
injected patients.

To our knowledge, no previous single study has
compared radiation therapy with PG steroid injections for
plantar fasciitis. The aim of the present study was to
compare radiation therapy with PG steroid injections for
the conservative treatment of plantar fasciitis.

Methods and Materials

Patients

Between March 2013 and April 2014, 128 patients were
enrolled in our study and randomized to 2 groups. Matching
patients with the criteria defined in the study protocol were
randomized to 2 groups by the same orthopedist (F.C.)
according to their order of admission. Patient assessment by
scoring their pain was performed after randomization by
the same radiation oncologist (E.C.). Of these, 58 patients
received a total dose of 6.0 Gy given in 3-weekly fractions
of 1 Gy (radiation therapy arm); 2 patients received a total
dose of 6.0 Gy given in 2-weekly fractions of 1 Gy; and 64
patients received an injection of 40 mg (1 ml) of methyl-
prednisolone and 0.5 ml of 1% lidocaine in the painful heel
spur, using palpation (PG steroid injection arm). The trial
design and Consolidated Standards of Reporting Trials
(CONSORT) flow chart is summarized in Figure 1 (21).

In this prospective, randomized trial, patients were
included if they met the following criteria: (1) symptoms
and clinical diagnosis of a painful heel spur; (2) duration of
symptoms longer than 6 months; (3) radiologically proven
heel spur; (4) Karnofsky performance status �70; and (5)
age �40 years. Patients who had previous radiation therapy,
trauma to the foot, severe psychiatric disorders, rheumatic
and/or vascular diseases, or were pregnant or breastfeeding
were excluded from the study. The use of analgesics before
enrollment was not restricted. Patients were referred to our
institution by orthopedists, and all had recurrent symptoms
after previous conservative treatments.

All procedures were in accordance with the ethical
standards of the Responsible Committee on Human
Experimentation (institutional and national) and with the
Helsinki Declaration of 1975 (revised in 2008). The trial
was approved by the local ethics committee. All patients
were informed about the side effects of both treatment
regimens as well as the possible carcinogenic risk of radi-



Assessed for eligibility (n= 128)

Randomized (n=128)

Radiation therapy arm
Allocated to intervention (n= 64)
60 started treatment
4 did not start treatment (4 changed
radiation therapy arm)
2 were applied to different radiation the-
rapy scheme
60 completed treatment

Allocation

PG-steriod injection arm
Allocated to intervention (n= 64)
64 started treatment
64 completed treatmentExcluded

(n=4)

Lost to follow-up (n=0) Lost to follow-up (n=0)

Analysed (n=64)

12-week follow up

Analysis

Analysed (n=60)

Fig. 1. Trial design and CONSORT flow chart. CONSORT Z Consolidated Standards of Reporting Trials.
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ation therapy. All patients provided written informed con-
sent before entering the trial.
Treatment

Radiation therapy was performed using a 6-MV photon
beam of a linear accelerator, applying lateral parallel
opposing portals. All patients receiving radiation therapy
underwent planning using a simulator, and each patient was
put in a supine position with the affected leg immobilized.
The same target volume definition was used for all patients
in the radiation therapy arm. We used standardized treat-
ment portals localized at the simulator. Standard treatment
volume included the whole calcaneus, plantar fascia
insertion, and the Achilles tendon insertion with appro-
priate fall off. The target volume consisted of the calcaneus
and the region of the plantar aponeurosis (Fig. 2). The size
varied from 7.0 � 8.0 cm to 9.0 � 10.0 cm. Radiation
therapy fractions generally were administered 2 to 3 times
per week, adding up to a whole-treatment time of 2 to
3 weeks. We chose to complete the scheme applied 3 times
per week for 2 weeks in this study. This scheme was
preferred because it is more suited to our clinic schedule.
Radiation therapy sessions were performed on Monday,
Wednesday, and Friday (Fig. 2).

All PG steroid injection applications were conducted by a
single orthopedist to avoid the effects of person-related dif-
ferences on the results. PG steroid injections were applied to
79 heels in 68 plantar heel spur patients. Patients were put
into a prone position with the ankle in a neutral position and
knee flexed 90�. A 22-gauge 1.5-inch needle was connected
to a 3-cm3 syringe filled with 40 mg of methylprednisolone
(1 ml) mixed with 0.5 ml of 1% lidocaine. The painful area
and medial tubercle of calcaneus were determined by
palpation. The skin was sterilized with alcohol and iodine.
The needle was inserted 2 to 3 cm anteromedially to the
tenderest point in the inferior heel, near the calcaneal tu-
berosity, and moved toward the tenderest area.

All patients were followed in our clinic. Follow-up ex-
aminations were performed every 6 weeks by examining
the patient in the clinic, mailing questionnaires to the pa-
tients, or interviewing the patient on the telephone.

Endpoint and statistics

The endpoint of this clinical trial was pain reduction. Pain
levels were measured using a standardized questionnaire



Fig. 2. Simulator radiograph of radiation therapy for
plantar fasciitis.
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immediately before and after both treatment schemes, as
well as during a follow-up visit 6 weeks after completion of
treatment. All patients were followed for 6 months. In the
case of an unfavorable response to radiation therapy or PG-
steroid injection after 12 weeks, the patient was offered a
second treatment series applying radiation therapy, steroid
injection, or other treatment (eg, extracorporeal shock-wave
therapy or ultrasound applications). The patient chose the
treatment option. Regardless of the outcome of this second
series, these patients remained in their treatment arms, with
their results classified as unsatisfactory. The 6-month
follow-up duration was chosen based on the retrospective
experience that most beneficial effects are observed within
6 months.

Pain levels were determined using a graphic visual
analog scale (VAS) with levels ranging from 0 (no pain) to
10 (maximum conceivable pain); a modified von Pannewitz
pain score (where complete response [CR] Z pain free;
partial response [PR] Z substantial pain improvement;
minor response [MR] Z pain improvement; and no
change Z pain unchanged or increased or worsening); and
a 5-level function score (where excellent Z 90-100 points;
good Z 70-85 points; fair Z 40-69 points; and poor Z
0-39 points) (3). Events were defined as the requirement for
second treatment.

The compatibility of variables to normal distribution
was investigated using visual (histogram and probability
graphs) and analytical methods (One-Sample Kolmogorov-
Smirnov). After examining the distribution of variables,
Student t tests, Mann-Whitney U tests, c2 tests, and Fisher
exact tests were used to compare data. Event-free proba-
bilities were estimated and graphically represented as
time-to-event curves using the Kaplan-Meier method. The
influence of cofactors was assessed using log-rank tests for
censored survival data. Variables that were significant in
the univariate analyses were entered into multivariate
analyses.

In univariate analysis, disease and treatment associated
with the dependent and independent variables were deter-
mined according to relevant published reports. In multi-
variate analysis, the significance in the univariate analysis
or P value <.25 variables or likely to impact on the results
reported in previous studies have shown that the variables
were included in the analysis. P values of <.05 were
considered statistically significant. SPSS version 13 soft-
ware was used for all statistical analyses.
Results

A total of 128 patients were included in this trial. Four
patients in the radiation therapy arm changed their mind
after consenting, and they were included to PG steroid arm.
We chose to complete the scheme applied 3 times per week
for 2 weeks in this study. The treatment was 2 times per
week for 3 weeks for 2 patients, and these patients were
included. A total of 4 patients had to be excluded after
randomization. Of these 124 patients, 60 were assigned to
the radiation therapy arm, and 64 were assigned to the PG
steroid injection arm. The trial design and CONSORT flow
chart are summarized in Figure 1 (21).

Follow-up examinations were completed in October
2014; the median follow-up duration was 12.5 months
(range, 6.5-18.5 months). The median follow-up duration
for the radiation therapy arm was 13 months (range,
6.5-18.5 months), whereas for the PG steroid arm, it was
12.1 months (range, 6.5-18.6 months). Therefore, the du-
rations of the follow-up period were not statistically
different between the groups (PZ.282).

The mean age of patients at enrollment was 52.6 years
(range, 40-74 years of age) for the radiation therapy arm
compared with 54.7 years (range, 40-74 years of age) for
the PG steroid injection arm. Before therapy, we deter-
mined that patients in the 2 groups were comparable with
respect to age, sex, body mass index (BMI), history of pain,
limitations in their daily work and physical activity before
treatment, treatment modalities used before radiation ther-
apy or PG steroid injection, and performance of simple
tests such as walking on their heels or toes. However, the
mean duration of pain was significantly prolonged in the
radiation therapy arm compared to the PG steroid arm
(0.018). The patients’ characteristics are summarized in
Table 1.

Pretreatment VAS scores were higher in the radiation
therapy arm. The pretreatment VAS score was 7.6 in the
radiation therapy arm and 6.9 in the PG steroid arm. The
pretreatment 5-level function score was 41.6 in the radia-
tion therapy arm and 48.4 in the PG steroid arm. These
differences were significantly different (PZ.009 and



Table 1 Patient characteristics

Characteristic

Radiation
therapy
group

PG
steroid
group P

No. of patients (%) 60 (48.4%) 64 (51.6%)
Age (y) .814

Mean 52.6 (40-74) 54.7 (40-74)
Sex .850

Female 46 (76.7%) 51 (79.7%)
Male 14 (23.3%) 13 (20.3%)

Body mass index .336
Mean 34 33.1
Range 21.9-48 21.3-43.8

Occupation .313
Standing 54 (90%) 61 (95.3%)
Sitting 6 (10%) 3 (4.7%)

Cigarette smoker .886
Yes 9 (15%) 8 (12.5%)
No 51 (85%) 56 (87.5%)

No. of locations of
spur (%)

.614

Plantar 41 (68.3%) 42 (65.6%)
Dorsal 9 (15%) 11 (17.2%)
Both 10 (16.7%) 11 (17.2%)

Duration of pain (mo) .018
Mean 18.6 14
Range 6-48 6-48
�6 months 12 (20%) 22 (34.3%)
>6 months 48 (80%) 42 (65.6%)

Localization of pain .413
Right 17 (28.3%) 21 (32.8%)
Left 19 (31.7%) 22 (34.4%)
Right Z left 4 (6.7%) 5 (7.8%)
Right > left 12 (20%) 9 (14.1%)
Right < left 8 (13.3%) 7 (10.9%)

Extension of pain .169
None 17 (28.3%) 8 (12.5%)
Sole of foot 14 (23.3%) 20 (31.3%)
Calf 22 (36.7%) 26 (40.6%)
Sole of foot and calf 7 (11.7%) 10 (15.6%)

Start of pain .545
Unknown 5 (8.3%) 6 (9.4%)
Sudden 28 (46.7%) 26 (40.6%)
Insidious 27 (45%) 32 (50%)

Impact of pain on quality
of life

.923

No impact 9 (15%) 10 (15.6%)
Leisure 1 (1.7%) 6 (9.4%)
Work 30 (50%) 24 (37.5%)
Leisure and work 20 (33.3%) 24 (37.5%)

Effects on daily work .087
Able to work 40 (66.7%) 33 (51.6%)
Unable to work 19 (31.7%) 29 (45.3%)
No occupancy 1 (1.7%) 2 (3.1%)

Effects on leisure
or sports

.295

Unlimited - 1 (1.6%)
Limited 6 (10%) 7 (10.9%)
Impossible 1 (1.7%) 4 (6.3%)
No sports 53 (88.3%) 52 (81.3%)

(continued)

Table 1 (continued )

Characteristic

Radiation
therapy
group

PG
steroid
group P

Previous therapy .246
Ice/heat 6 (10%) 7 (10.9%)
Extracorporeal shock
wave

12 (20%) 14 (21.9%)

Oral medication 9 (15%) 8 (12.5%)
Injection 21 (35%) 17 (26.6%)
Insole support 9 (15%) 12 (18.7%)
Ultrasound application 3 (5%) 6 (9.4%)

Test .883
Standing on toes 9 (15%) 8 (12.5%)
Walking on toes 11 (18.3%) 10 (15.6%)
Standing on heel 13 (21.7%) 15 (23.4%)
Walking on heel 27 (45%) 31 (48.5%)

VAS .009
Mean 7.6 6.9
Minimum 4 4
Maximum 10 10
Median 8 7

Five-level function score .001
Mean 41.6 48.4
Minimum 20 30
Maximum 70 85
Median 40 50

Abbreviations: PG Z palpation guide; VAS Z visual analog scale.
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PZ.001, respectively). These data are summarized in
Table 1.

The mean differences in VAS scores after 3 months was
2.8 in the radiation therapy arm and 4.6 in the PG steroid
injection group. Therefore, patients in the radiation therapy
arm had superior results (P<.001). A similar result was
observed upon evaluation of the 5-level function scores: the
mean difference was 78.3 in the radiation therapy arm and
60 in the PG steroid injection group (P<.001). Treatment
outcome after radiation therapy was significantly better
than treatment outcome after PG steroid injection
(Table 2).

The mean differences in VAS scores after 6 months
compared with the values before radiation therapy was 2.7
in the radiation therapy arm and 4.6 in the PG steroid in-
jection group, resulting in superior results after radiation
therapy (P<.001). A similar result was observed when
evaluating the 5-level function: the mean difference
amounted to 78.7 in the radiation therapy and 59 in the PG
steroid injection group (P<.001) (Table 2).

Overall, 93 patients were event-free during the follow-
up period. With a total number of 25% (31) events (second
treatment requirement), 1-year event-free probability of
radiation therapy arm was 95%, whereas the event-free
probability in the PG steroid arm was 90.2% according to
Kaplan-Meier analysis (Fig. 3). The time interval required
for the second treatment ranged from 4 months to
15.2 months (mean, 9 months) after radiation therapy and



Table 2 Comparison of pain data after 3 months and 6 months

Measurement Value
RT group
for 3 month

PG steroid
group for 3 month P

RT group for
6 month

PG steroid group
for 6 month P

VAS Mean 2.8 4.6 <.001 2.7 4.6 <.001
Minimum 0 0 0 0
Maximum 9 10 10 10
Median 2 5 2 5

Five-level function score Mean 78.3 60 <.001 78.7 59 <.001
Minimum 30 6 35 0
Maximum 100 100 100 100
Median 85 57.5 80 60
Excellent 24 (40%) 10 (15.6%) 23 (38.3%) 10 (15.6%)
Good 24 (40%) 12 (18.8%) 23 (38.3%) 14 (21.9%)
Moderate 12 (20%) 32 (50%) 13 (21.7%) 29 (45.3%)
Poor - 10 (15.6%) 1 (1.7) 11 (17.2%)

Modified von Pannewitz
pain score

Complete response 23 (38.3%) 10 (15.6%) <.001 21 (35%) 10 (15.6%) <.001
Partial response 17 (28.3%) 6 (9.4%) 20 (33.3%) 8 (12.5%)
Minor response 11 (18.3%) 22 (34.4%) 12 (20%) 20 (31.3%)
No change 8 (13.3%) 20 (31.3%) 6 (10%) 20 (31.3%)
Increased pain 1 (1.7) 6 (9.4%) 1 (1.7%) 6 (9.4%)

Abbreviations: PG Z palpation guide; RT = radiation therapy; VAS Z visual analog scale.

1,0

0,8

0,6

0,4

0,2

0,0

All patients :n=124 (31 event, 93 censored cases)

Radiation therapy arm, 60 (13 events, 47 censored cases)
PG steroid injection arm, 64 (18 events, 46 censored cases)

6 8 10 12 14 16 18 20

Follow-up (months)

Event free

Treatment protocol
RT
PG steroid injection
RT-censored
PG steroid injection-
censored

Cu
m

 S
ur

vi
va

l

Fig. 3. Kaplan-Meier curve for pain control used for all
patients. Cum Z cumulative; PG Z palpation guide;
RT = radiation therapy.
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from 3.1 months to 14.1 months (mean, 6.4 months) after
PG steroid injection. The time interval for the second
treatment was significantly longer in the radiation therapy
group than in the PG steroid injection group (PZ.045).

In 1 patient in the PG steroid injection arm, acute
infection was observed at the injection site. The patient was
treated with antibiotic therapy. Acute side effects or long-
term toxicity did not occur in the radiation therapy arm.

In univariate and multivariate analyses, age (�50 or
>50 years), sex, BMI, pain onset (�6 months or
>6 months), and treatment group were investigated as
prognostic factors for pain relief. Results of the univariate
analyses indicated that only age was considered a signifi-
cant prognostic factor (PZ.015). None of these factors was
statistically significant in multivariate analyses. Results of
univariate and multivariate analyses are shown in Table 3.

Discussion

Up to 10%of adults will suffer heel pain during their lifetime,
and plantar fasciitis causes approximately 80% of all heel
pain (22). Plantar fasciitis commonly presents as sharp,
stinging pain. It develops upon initially straining the planter
aponeurosis, followed by development of persistent inflam-
matory reactions (23). The pain is worse during weight-
bearing activities such as walking, jogging, and lifting (24).
Treatment of the heel spurs is primarily nonsurgical,
including use of nonsteroidal anti-inflammatory drugs, ul-
trasound diathermy, physical therapy, night splinting, corti-
costeroid injection, and shock-wave therapy (6-9).

The aim of this study was to compare the analgesic effects
of radiation therapy with that of PG steroid injections.
Furthermore, this trial was randomized but not blinded to the
patient or physician. There was a clear superiority of
radiation therapy treatment over PG steroid injection in terms
of pain relief as well as quality of life. The improvement
persisted for at least several months after therapy.

Corticosteroid injection in the heel for pain relief is
considered if other conservative modalities fail. PG injec-
tion is an effective and common treatment (25). In all
studies to date, regardless of the method used, VAS values
are improved by steroid injection: 5.4 to 2.4 (range, 3.3-7.5
and 0.8-4.8, respectively) for PG steroid injection (26), 6.4
to 2.2 (range, 3.7-9.1 and 0.7-4.7, respectively) for PG
steroid injection (5), and 59.7 to 18.2 (range, 48-71.5 and
5.5-30.9, respectively) for PG steroid injection (19). In
another study, there were statistically significant differences
between the preinjection and follow-up VAS values. Genc



Table 3 Univariate and multivariate analyses of prognostic factors

Variable No. of patients

Univariate analyses Multivariate analyses

Event-free probability (follow-up, mo) P Hazard Ratio (95% CI) P

Age (y)
�50 52 22.5% (17.8) .015 0.45 (0.20-1.02) .053
>50 72 59% (18.6)

Sex .326
Male 27 43% (18.6) 0.83 (0.27-2.56) .751
Female 97 45.3% (18.5)

BMI .784 .948
<25 3 66.7% (17.6) 0.52 (0.05-5.47) .584
25-29.9 26 33.7% (18.5) 0.56 (0.06-5.13) .612
30-39.9 23 47% (18.6) 0.65 (0.06-7.18) .725
>40 12 29.6% (18.5)

Duration of pain (mo)
�6 36 16.8% (17.6) .244 0.84 (0.33-2.09) .702
>6 88 47.2% (18.6)

Treatment scheme
Radiation therapy 60 47% (18.5) .065 1.89 (0.88-4.04) .102
PG-steroid injection 64 33.3% (18.6)

Abbreviations: BMI Z body mass index; PG Z palpation guide.

Volume 92 � Number 3 � 2015 RT and local steroid injection for plantar fasciitis 665
et al (25) found that with PG steroid injections, plantar
fascia thickness and mean VAS values decreased signifi-
cantly 6 months after steroid injection. In the present study,
there were statistically significant differences between the
preinjection and follow-up VAS values. A response rate of
59.4% was obtained at the 6-month follow-up in the PG
steroid injection arm.

Application of radiation therapy in benign disorders has
been used for nearly 100 years in central Europe. Patients
with plantar fasciitis constitute an important proportion of
patients undergoing radiation therapy. A recent randomized
trial published by Niewald et al (18) compared a standard
radiation therapy dose with a very low dose. In terms of pain
relief and quality of life, those authors showed the superi-
ority of the standard dose over the low dose. Thus, it can be
assumed that administration of 6 Gy, as used in our study, is a
sufficient dose. In the radiation therapy arm, response rates
of 84.9% were obtained at the 6-month follow-up exami-
nation. Our results are comparable to previous data that re-
ported response rates ranging from 65% to 100%. In another
study that included 3472 patients, complete pain relief was
noted in 53.2% of patients and partial pain relief in 30.9%,
and 15.9% of patients were unchanged (27). In the current
study, 35% of patients in the radiation therapy arm had
complete responses, 33.3% had partial responses, 20% had
minor responses, and 10%were unchanged. In the PG steroid
injection arm, 15.6% of patients had complete responses,
12.5% had partial responses, 31.3% had minor responses,
and 31.3%were unchanged. In the radiation therapy arm, we
observed a significantly increased rate of patients who
responded to treatment, which was significantly in favor of
radiation therapy. Ott et al (28) reported mean VAS pain
values 6 weeks after completion of their study in the 1.0-Gy
treatment group was 28.9. With the use of standard dose,
Niewald et al (18) found a mean difference in VAS scores of
�43.39 after 3 months compared with the values before ra-
diation therapy. Moreover, another study reported the mean
VAS pain value after completion of radiation therapy was
2.15 (29). In the current study, the mean VAS pain values
3months after completion of the study treatment were 2.8 for
radiation therapy arm and 4.6 for the PG steroid arm. These
results are statistically significant in favor of radiation
therapy.

Crawford et al (30) demonstrated that steroid injection
relieved heel pain after 1 month, which did not persist at the
3-month follow-up. That study therefore concluded that
steroid injections provide only short-term relief. In our
study, there were no differences between the 2 arms
regarding the need for secondary treatment. However, the
duration until the second treatment was significantly shorter
in the injection arm. PG injection might have been the
cause of inaccurately guided injections. In addition,
repeated corticosteroid injections tend to cause fat pad at-
rophy and plantar fascia rupture (31). However, in our
study, no patients who underwent steroid injections expe-
rienced fat pad atrophy and plantar fascia rupture.

The possible carcinogenic risks of radiation therapy
have been investigated in many trials, and it has been
determined that the risk is not as high as originally feared
(32, 33). Radiation therapy fields used to treat plantar fas-
ciitis are too small and the total doses are much lower than
those used for malignant disease. We observed no acute and
or long-term side effects in this study in the radiation
therapy arm.

In our analyses of prognostic factors that predict pain
relief, agewas determined to be statistically significant based
on univariate analysis. No factors were significant in the
multivariate analyses. Sex, BMI, pain onset �6 months
versus >6 months, and treatment modality were not signif-
icant prognostic factors for pain relief. In a study by
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Hermann et al (34), age, length of heel spur �6.5 mm, and
onset of pain <12 months before radiation therapy were
prognostic factors that affected pain relief. In another study,
multivariate analyses indicated that age, prior treatment, and
high-voltage photons were prognostic factors for pain
relief (32).
Conclusions

Our prospective study provides high-level evidence that
demonstrates radiation therapy yields pain relief in patients
with plantar fasciitis compared to PG steroid injection.
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