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Abstract 

Objectives: to compare and evaluate the effectiveness of extracorporeal shock wave therapy 
(ESWT) and low-level laser therapy (LLLT) using diagnostic ultrasound (US) in the management 
of chronic plantar fasciitis (PF). Patients and Methods: The study was done as a prospective, 
randomized, comparative clinical study. Patients with PF were randomly allocated into 2 
groups: ESWT (n= 23), LLLT (n= 23), group 1 underwent 2 sessions of ESWT (2050 shocks, 2.5 
bars) and group 2 underwent 6 sessions of LLLT (27 J/cm2; 830 nm). All patients were assessed 
using the visual analog scale (VAS), foot function index (FFI) and diagnostic US to measure plan-
tar fascia thickness and to assess echogenicity before and 1 month after treatment. Results: 
There were significant improvement after one month of treatment in the mean VAS, FFI, thick-
ness of the plantar fascia and echogenicity in both groups. LLLT proved significantly superior to 
ESWT in pain relief (p = 0.029), but no significant difference between both groups in FFI im-
provement (p= 0 .264). No statistically significant difference between both groups regarding 
improvement in US findings including plantar fascia thickness (p= 0.885) and echogenicity (p= 
0.34). Conclusion: LLLT proved to be more effective than ESWT in pain relief in patients with PF 
after one month of treatment. 
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Introduction  

Plantar heel pain is considered one of the 
most common pathologies of the foot, 
accounting for about 15% of foot- related 
complains presenting to physicians. The 
clinical manifestations can be disabling, 
and despite its high incidence, the specific 
cause of PF is poorly understood. It is like-
ly that PF is multi-factorial and may be as-
sociated with local changes to the plantar 

fascia tissue, systemic disease, or altered 
ankle and foot biomechanics(1,2). PF is 
thought to be due to biomechanical over-
use from prolonged standing or running, 
consequently creating micro tears at the 
calcaneal enthesis. Some experts have 
considered this condition “plantar fascio-
sis” implying that its caused by a more 
chronic degenerative process versus 
acute inflammation(3,4). The diagnosis of 
PF can be made with reasonable certainty 
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on the basis of clinical assessment 
alone(5). However, US have recently re-
ceived more attention because of its ef-
fectiveness in clinical settings. Sonogra-
phy has been shown to provide valuable 
information about soft tissue including 
muscle, fascia, tendons, blood vessels, 
and nerves. It is believed to be conven-
ient, low risk and low cost, and helping in 
the diagnosis and following problems as-
sociated with PF and to rule out other 
foot pathologies(6). Conservative thera-
pies of PF including ice, taping, heel cups, 
night splints, stretching exercises, rest, 
heating modalities, therapeutic US, be-
low-the- knee non weight bearing casts, 
and short-leg walking casts, besides local 
corticosteroid injection are effective in 
nearly 90% of patients(7,8). Failure of these 
measures occurs in approximately 10% of 
patients, resulting in chronic PF which is a 
difficult clinical problem. There is also in-
adequate high-level of evidence guiding 
the management of this group of pa-
tients(1). Therapeutic laser offers a safe, 
effective, and easily utilized primary or 
adjunctive therapy that is relatively cost 
effective for clinicians & patients. LLLT is 
more effective in pain relief and in the im-
provement of quality of life and functional 
ability thus LLLT can be an important ad-
junct especially in patients who develop 
intolerable adverse effects to drugs or in-
vasive treatments(9). LLLT has been shown 
to enhance proliferation of fibroblasts, 
and lymphocytes. Proliferation is thought 
to be due to photo-stimulation of the mi-
tochondria leading to activation of signal-
ing pathways and up regulation of tran-
scription factors ultimately leading to in-
creases in growth factors(10,11). ESWT has 
been introduced for the treatment of 
chronic inflammatory and degenerative 
processes of bone-tendon junctions due 
to its ability to induce hyperemia, neovas-
cularization, and regeneration of tendon 
tissues(12). Other hypothesized mecha-

nisms of action of ESWT include the physi-
cal alteration of small axons, thus inhibit-
ing pain impulse conduction; chemical al-
teration of pain receptor neurotransmit-
ters, thereby reducing pain perception; 
and hyperstimulation activation of the 
gate control mechanism, thereby inducing 
analgesia(13). However, randomized con-
trolled trials have reported conflicting re-
sults on whether ESWT alleviates the pain 
of recalcitrant PF patients(14,15). Despite 
the increasing popularity of ESWT and 
LLLT in the treatment of chronic PF, there 
is no strong evidence to support the use 
of any of them and studies comparing the 
efficacy of these treatment modalities are 
limited(16). So, the objectives of our study 
were to determine and compare the clini-
cal effects and efficacy of ESWT and LLLT 
objectively using diagnostic US at 1 month 
of follow-up for patients with chronic PF. 

Patients and Methods 

From September 2016 to January 2018, 
the present study included 46 patients 
with chronic PF. All patients agreed to 
participate in the study after being in-
formed about the aim of the study, exam-
ination steps, and treatment modalities 
application and each patient signed an in-
formed consent. The medical ethics com-
mittee of the faculty of Medicine at Suez 
Canal University, Egypt approved the pre-
sent study. This study was carried out as a 
prospective, randomized, comparative, 
clinical study in the Rheumatology and 
Rehabilitation department at Suez Canal 
University Hospital in Ismailia city, Egypt.  
Inclusion Criteria: Adults of both genders 
over 18 years were included. Diagnosis of 
painful heel syndrome were done by clini-
cal examination, with the following posi-
tive clinical signs: Pain in the morning or 
after sitting a long time, Local pain where 
the fascia attaches to the heel and in-
creasing pain with extended walking or 
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standing for more than 15 minutes and 
history of 1 month of unsuccessful con-
servative medical treatment not including 
ESWT or LLLT. A minimum washout phase 
after preceding non-surgical treatments 
were required prior to enrollment in the 
study (a time gap of at least six weeks 
since the last corticosteroid injection; four 
weeks since the last local anesthetic injec-
tion, iontophoresis, therapeutic US, and 
one week since the last nonsteroidal anti-
inflammatory drugs). Patients included in 
the study were allowed to only take acet-
aminophen and they were asked to halt 
any other treatment modalities.  
Exclusion Criteria: Patients were excluded 
from the study if they had neurological 
heel pain resulting from nerve entrap-
ments, arthritis of the feet, traumatic heel 
pain, sensory neuropathies, peripheral 
vascular disease, local malignancies in the 
feet, autoimmune diseases, bleeding dis-
orders, skin ulceration at the area of mo-
dality application, or cellulitis. Pregnant 
ladies and patients who were unable to 
fulfill follow-up criteria were also exclud-
ed.  
Methods: All patients were assessed using 
the Visual Analogue Scale (VAS) score for 
heel pain before and after 1 month of 
treatment. Patients were asked to mark 
the severity of heel pain on one centime-
ter graded 10 cm line “0” indicating no 
pain and “10” indicating the worst pain 
imaginable. A decrease of three degrees 
or more in the VAS score was considered 
positive for patient improvement. The 
number of participants who attained a 
decrease of three degrees or greater in 
VAS score across the evaluation period 
was calculated for both subjects in the 
ESWT group and in the LLLT group as a 
proportion of the total number of sub-
jects in each procedure group. Foot func-
tion was assessed in all patients using the 
foot function index (FFI) before and after 
1 month of treatment. The FFI is a self-

administered index consisting of 23 items 
divided into 3 sub-scales including Pain 
subscale, Disability subscale, and Activity 
Limitation subscale(17). A decrease of 50% 
or more in the total FFI was considered 
positive for patient improvement. Follow-
ing enrolment, screening, and baseline 
assessment, patients were randomized to 
either ESWT or LLLT. Each group included 
23 patients. Group 1: Patients underwent 
ESWT (BTL-5000 Series) over the plantar 
aspect of the heel. The probe was orient-
ed perpendicularly to the patient's heel, 
and US gel was used as a coupling agent. 
Ensuring the heel is in constant contact 
with the gel, the physician moves the heel 
in a slow, circular motion within the focal 
zone. Each patient received two sessions 
of ESWT with one-week interval that 
comprised 2050 shocks at a frequency of 
10.0 Hz and intensity of 2.5 bars. Group 2: 
Patients underwent LLLT (BTL-4000 Se-
ries) 830 nm of laser light, at a frequency 
of 10.0 Hz leading to a total dose of 27.0 
J/cm2 was administered per session as: 2 
procedures per week during a consecutive 
3-week period with total 6 sessions. The 
laser probe was scanned into the areas of 
the painful heel, insertion of the plantar 
fascia on the medial calcaneal area. ESWT 
and LLLT therapy were performed by the 
same investigator. Both groups were edu-
cated to perform daily plantar fascia 
stretching, calf muscle stretching and 
Achilles tendon stretching exercises under 
physician supervision and at home while 
receiving ESWT or LLLT. Diagnostic ultra-
sound was performed for all patients be-
fore and 1 month after treatment to 
measure the thickness at the proximal 
plantar fascia where it attaches to the cal-
caneus and assess echogenicity.  
Ultrasound protocol: Plantar fascia thick-
ness and echogenicity was assessed using 
high resolution equipment (SONOACERS5, 

Samsung Medison), with a multi-frequency (5-
12 MHz) linear transducer. Patients were 
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examined in prone position with the foot 
hanging over the examination table, knee 
extended and ankle in 90° dorsiflexion. 
The probe was placed over the plantar 
aspect of the hind foot in a longitudinal 
plane with adequate amount of gel ap-
plied in-between. Images obtained just 
medial to the midline at proximal end of 
plantar fascia distal to its origin from the 
medial tubercle of calcaneus. Thickness of 
the plantar fascia is measured at the 
thickest portion from the base of the me-
dial calcaneal tubercle where a bright 
echogenic line was easily visible(18). A per-
pendicular measurement was then taken 
to the top of the plantar fascia image 
where the most inferior border of the 
plantar fascia was discernable from fat. PF 
is diagnosed when the thickness of plan-
tar fascia is greater than 4 mm or echo-
genicity is reduced or both(19). A reduction 
in plantar thickness or change of echo-
genicity from hypoechoic to iso- or hy-
perechoic after 1 month of treatment is 
considered positive for patient improve-
ment. 

Statistical Analysis 

Statistical analyses were performed using  

the SPSS for Windows, version 23.0 soft-
ware. Descriptive statistics and frequency 
analysis were performed for categorical 
variables using counts and percentages, 
and the minimum, maximum, mean, and 
standard deviation are presented for the 
numerical variables. We performed the 
paired t- test to compare the pretreat-
ment and post-treatment findings within 
the groups; the McNemar test was used 
for categorical data. The crosstab chi-
square test was used for categorical data 
to assess the differences among the 2 
groups. A p value of <0.05 was considered 
statistically significant. 

Results 

A total of 54 patients were included in the 
study, 8 of them were missed during 
treatment sessions. 46 patients fulfilled 
the inclusion criteria 3 males (6.52%) and 
43 females (93.48%) were included in the 
study, the age of patients ranged from 26 
to 59 (mean 48.43±9.543) for ESWT and 22 
to 62 (mean 46.09±10.126) for laser group. 
Side effects were not observed in any of 
the patients. The demographic data and 
baseline clinical characteristics of the pa-
tients are listed in (Table 1).  

 
Table 1: Demographic and baseline clinical characteristics of the patients 

Variables  ESWT group (n=23) Laser group (n=23) P  

Age (Years)   46.0 ± 10.2 46.4 ± 10 0.913 

Gender 
Male  
Female  

1 (8.7%) 
22 (91%) 

2 (4.3%) 
21 (95.7%) 

0.221 

Symptoms Duration (mos)   6.4 ± 5.3 5.7 ± 3.5 0.622 

Activity level  
Active  
Sedentary   

17 (73.9%) 
6 (26.1%) 

18 (78.3%) 
5 (21.7%) 

0.73 

Body mass index   29.5 ± 5.0 32.8 ± 5.3 0.06 

Calcaneal spur   18 (78.3%) 19 (82.6%) 0.71 

Bilateral cases   4 (17.3%) 3 (13.0%) 0.412 

Tender point 
Central  
Diffuse  
Medial  

3 (13%) 
5 (21.7%) 

15 (65.2%) 

7 (30.4%) 
3 (13%) 

13 (65.5%) 
0.326 

VAS pre intervention   8.2 ± 1.5 8.5 ± 0.8 0.366 

FFI score pre intervention   118 ± 14.9 118.8 ± 9.6 0.788 

Plantar fascia thickness pre intervention 0.5 ± 0.09 0.5 ± 0.08 0.664 

Data are presented as mean ± standard deviation (SD) or no. (%), Significant p-value ≤0.05,  
Paired t-test, Chi-Square 
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No significant differences were found in 
age, body mass index (BMI), or symptom 
duration among the 2 groups (p >0.05) 
before treatment. Also, no significant dif-
ferences were found in the initial parame-
ters as determined using the VAS, FFI and 
PF thickness by US among the 2 groups (p 
>0.05). In both groups, significant differ-

ences were found between the pre and 
post-treatment clinical values. The VAS 
score had significantly decreased and the 
FFI scores had significantly improved after 
treatment in the 2 groups (p <0.001, Ta-
bles 2 and 3). Mean FFI subscales pre and 
post intervention in both groups is pre-
sent in table 4.  

 

Table 2: Mean VAS score pre and post intervention 
Patients Pre-Intervention 

Mean ± SD 
Post Intervention 

Mean ± SD 
% Improvement  

in VAS 
P-value 

ESWT (n=23) 8.2 ± 1.5 3.6 ± 2.0 40.0% ≤0.01** 

Laser (n=23) 8.5 ± 0.8 2.8 ± 1.3 57.4% ≤0.01** 

*Significant p-value ≤0.05 ** highly significant p-value ≤0.001 

Table 3: Mean FFI pre and post intervention 

 
Patients 

Pre-Intervention 
Mean ± SD 

Post Intervention 
Mean ± SD 

% Improvement 
in FFI 

 
P-value 

ESWT (n=23) 118.0 ± 14.9 60.5 ± 18.8 45.4% <0.001** 

Laser (n=23) 118.8 ± 9.6 57.6 ± 8.3 50.9% <0.001** 
*Significant p-value ≤0.05 ** highly significant p-value ≤0.001 

Table 4: Mean FFI subscales pre and post intervention 
 Pre intervention (mean ± SD) Post intervention (mean ± SD) 

Patients Pain  
subscale 

Disability  
subscale 

Activity  
Limitation 
subscale 

Pain subscale Disability 
subscale 

Activity  
Limitation  
subscale 

ESWT (N = 23) 42.9 ± 3.8 68.3 ± 10.0 6.8 ± 1.9 21.1 ± 5.3 35.7 ± 11.6 3.7 ± 4.6 

LLLT (N = 23) 42.8 ± 3.6 68.5 ± 5.7 7.1 ± 1.1 22.4 ± 2.0 33.8 ± 5.8 1.5 ±1.9 

 
 
A significant decrease was detected in the 
thickness of the plantar fascia in both 
groups after treatment. The ESWT group 
showed a mean plantar fascia thickness of 
0.53±0.09mm at the baseline visit and a 
significant improvement after treatment 
0.33±0.06mm; (p≤ 0.01, Figure 1). The LLLT 
group showed a mean plantar fascia 
thickness of 0.54±0.08 at the baseline visit 
and a significant improvement after 
treatment 0.35±0.06 mm; (p≤ 0.01, Figure 
2). The percentage of improvement in 
plantar fascia thickness was 37.1% in ESWT 
group and about 35.1% in LLLT group. A 
significant reduction was found in number  

 
of feet with hypo-echogenicity after 
treatment (p<0.05) in both groups (Table 
5). The improvement of PF regarding VAS, 
FFFI, plantar fascia thickness and echo-
genicity after one month of treatment in 
the ESWT and LLLT groups is presented in 
(table 6). LLLT proved significantly supe-
rior to ESWT therapy in pain relief 
(p=0.02), but no significant difference be-
tween both groups in FFI improvement 
(p= 0.26). No significant difference be-
tween the two treatment modalities in 
both groups regarding the decrease in 
plantar fascia thickness and improvement 
in echogenicity by US was found (Table 7). 
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Figure 1: Plantar fascia thickness pre and post intervention in the ESWT group 

 

 

Figure 2: Plantar fascia thickness pre and post intervention in the LLLT group 

 

Discussion 

Plantar fasciitis is a common disorder that 

occurs in about 10% of the population. 

Commonly, patients present with pain on 

the plantar aspect of the foot at the at-

tachment of the plantar fascia to the me-

dial tubercle of the calcaneal bone(20). 

Though different treatment modalities 

have been recommended, no strong evi-
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dence is available to support the use of 

any of the common strategies(21). Most of 

the studies that investigate the effective-

ness of PF treatments were frequently 

designed as placebo-controlled trials, and 

the number of studies comparing differ-

ent treatment modalities has been rather 

limited(16). So, the aim of this study was to 

compare the efficacy of ESWT versus LLLT 

in the management of PF using diagnostic 

US as an objective method for assess-

ment. 

Table 5: plantar fascia echogenicity in both groups pre and post intervention 
LLLT group 

Pre intervention Post intervention 
ESWT group 

Pre intervention post intervention 

Iso or hyperechoic 12 (52.2%) 22 (95.7%) 8 (37.6%) 19 (82.6%) 

Hypoechoic 11 (47.8%) 1 (4.3%) 15 (62.4%) 4 (17.4%) 

P value .018* 0.006** 

*Significant p-value ≤0.05, **highly significant p-value ≤0.01, McNemar test 

 

Table 6: Improvement in VAS, FFI, plantar fascia thickness, and echogenicity in ESWT and LLLT  
ESWT (N = 23) LLLT (N = 23) 

VAS improvement ≥30% 21 (90.5%) 23 (100%) 

FFI improvement ≥50% 13 (56.5%) 18 (69.2%) 

FFI improvement <50% 10 (43.4%) 5 (30.7%) 

Plantar Fascia thickness ≤ .4cm 20 (86.9%) 18 (73.0%) 

Plantar Fascia thickness increased 0 1 (3.8%) 

Thickness improvement ≥ .4cm 3 (13.0%) 4 (23.0%) 

Improved plantar fascia  
(from hypo to iso or hyper-echoic) 

11 (47.8%) 10 (43.4%) 

 

Table 7: Comparison between ESWT and LLLT groups regarding degree of improvement in 
VAS, FFI, plantar fascia thickness and echogenicity after treatment 

Mean ± SD ESWT Laser P value 

Decrease in VAS  4.6 ± 2.0 5.6 ± 1.3 0.029 

Decrease in FFI  57.2 ± 14.0 61.1 ± 6.7 0.264 

Decrease in Plantar fascia \thickness in mm  0.2 ± 0.08 0.1 ± 0.09 0.885 

echogenicity Change (from  
hypoechoic to iso or hyperechoic) 

No. % 
11 (47.8%) 

No. % 
10 (43.4%) 

 

0.34 

*Significant p-value ≤0.05, **highly significant p-value ≤0.01, McNemar test 

Up to our knowledge this is the first study 
to use diagnostic US to compare the effi-
cacy of ESWT and LLLT in the manage-
ment of PF. The findings from the present 
study showed that both ESWT and LLLT 
are effective methods for management of 
PF regarding pain relief, improvement of 
foot function, and reduction of plantar 
fascia thickness by ultrasonography. 
However, LLLT proved significantly supe-
rior to ESWT therapy in pain relief (p= 
0.029), but no significant difference be-

tween both groups in FFI, plantar fascia 
thickness or change in echogenicity 
(p>0.05). Similar findings were reported 
by a recent study done by Cinar et al in 
2018(22) that compared the effectiveness 
of ESWT and LLLT to relieve pain in pa-
tients with chronic PF. Patients were ran-
domized into three groups: LLLT (n = 24), 
ESWT (n = 25), and control (n = 17). All par-
ticipants received a home exercise pro-
gram with orthotic supports. Cinar et al 
found that a substantial percentage of 
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patients in the group of LLLT (79%) 
showed significant improvement in pain 
compared to the ESWT group (61%) and 
the control group (50%) at three months 
after treatment(22). However, Cinar et al 
didn’t measure plantar fascia thickness 
which is an objective method to assess 
the efficacy of treatment. They only used 
Numerical Rating Scale for pain and FFI-
pain subscale to assess the effectiveness 
of both modalities(22). Ulusoy et al in 2017 
(16) used magnetic resonance imaging 
(MRI) to compare the effectiveness of 
ESWT, LLLT, and US on the relief of pain, 
foot function, and plantar fascia thick-
ness, Sixty patients with chronic PT were 
randomized into 3 groups (n= 20) in each 
group. They reported that plantar fascia 
thickness had decreased significantly on 
MRI in all the 3 groups. The success rate of 
treatment was 70.6% in the LLLT group, 
65% in the ESWT group, and 23.5% in the 
US group at 1 month after treatment. LLLT 
and ESWT caused higher improvement in 
foot function and pain. Comparable to our 
results, Ulusoy et al showed that LLLT was 
significantly superior to ESWT in reducing 
pain (16). Although MRI is a valid method to 
assess plantar fascia thickness, it is a cost-
ly tool to be used for follow up. Whereas 
US is considered a reliable and inexpen-
sive imaging technique for assessing PF 
thickness(23). The efficacy of ESWT in the 
treatment of PF was investigated in a 
large number of randomized controlled 
trials (RCT)(16,24,25) In the present study, 
the ESWT group showed significant im-
provement in all clinical parameters after 
one month of treatment, 56.52% of the 
patients reported a ≥ 50% improvement in 
the FFI, 90.5% of the patients reported a ≥ 
30% reduction in the pain score and the 
plantar fascia thickness was reduced in 
86.95% of the patients. A meta-analysis 
was done in 2013 to investigate the effica-
cy of ESWT compared to placebo in the 
treatment of chronic PF and reported a > 

60% reduction in pain scores and im-
provement in Roles–Maudsley score 
(RMS) which is a patient-administered 
scoring system regarding activity limita-
tions. The meta-analysis showed that 
ESWT was significantly superior to place-
bo and they recommended ESWT for pa-
tients not improving after three months 
of other non-operative treatment modali-
ties(26). Conversely, some RCT did not 
show the superiority of ESWT to placebo. 
In 2003 Haake et al(27) randomized 272 pa-
tients into three sessions of ESWT or sham 
ESWT. The success of treatment was de-
fined as achieving an RMS of 1 or 2. The 
success rate was nearly similar in the two 
groups at 12 weeks (34% for ESWT versus 
30% for placebo) and at one year of fol-
low-up (81% for ESWT versus 76% for pla-
cebo)(27). Although ESWT has gained high-
er popularity among researchers and clini-
cians for its effectiveness in improving PF 
symptoms we didn’t find additive effect 
of ESWT over LLLT. LLLT therapy is con-
sidered a safe modality and well tolerated 
by the patients. Moreover, It is easier to 
use, cheaper than ESWT, and causes less 
pain for the patient (28). The percentage of 
pain reduction using LLLT has been re-
ported to range from 20% to 80% by dif-
ferent studies(29,30) The variability in the 
results of the studies may be due to the 
differences in the type of laser, frequency 
and the dose used for treatment(22). In this 
study we used 830 nm of laser light, at a 
frequency of 10.0 Hz leading to a total 
dose of 27.0 J/cm2. the percentage of pain 
reduction was 57.4% and nearly all the pa-
tients in the LLLT group exhibited ≥ 30% 
improvement in the VAS score. About 69% 
of the patients experienced ≥ 50% im-
provement in the FFI and the plantar fas-
cia thickness decreased significantly after 
one month of treatment similar to the 
findings from Macias et al(30). These re-
sults have proved that LLLT is a reliable 
and efficient treatment modality for 
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chronic PF. In literature, it is generally ac-
cepted that plantar fascia thickness of 
more than 4 mm would be abnormal and 
it is considered as a well-established so-
nographic criterion for the diagnosis of 
plantar fasciitis(31,32). In the present study 
both ESWT and LLLT resulted in a signifi-
cant decrease in plantar fascia thickness 
(p≤ 0.01). This is similar to the results of 
the study done by Saber(5) where ESWT 
group had also showed significant de-
crease in plantar fascia thickness from 5.9 
±0.5 before treatment to a mean of 
3.3±0.4 after treatment (p<0.001) and 
with the results of Kiritsi et al(33) who 
demonstrated a reduction in plantar fascia 
thickness in LLLT and placebo groups. Fur-
thermore, when the difference in plantar 
fascia thickness was compared between 
the LLLT group and the placebo group, 
the change was statistically significant 
(p=0.007)(33). In the present study alt-
hough the improvement in the thickness 
of the plantar fascia was greater in the 
ESWT than the LLLT group, this was not 
statistically significant (p= 0.885). Fabri-
kant and Park(34) measured the plantar 
fascia thickness by ultrasound before and 
after treatment with injection and biome-
chanical correction and found no correla-
tion between the reduction in plantar fas-
cia thickness and the reduction in patients 
reported level of pain. In the present 
study, we have confirmed these findings 
by verifying no correlation between the 
reduction in the plantar fascia thickness 
0and improvement in VAS score (p= 0.6) 
or the improvement in FFI (p= 0.3). How-
ever, Ulusoy et al measured the plantar 
fascia thickness before and after treat-
ment using MRI and found correlation be-
tween the plantar fascia thickness reduc-
tion and pain reduction. Also, plantar fas-
cia thickness reduction was greater for 
patients with a good foot function after 
treatment(16) The inconsistency in the re-
sults between these studies may be due 

to the difference in the method used to 
measure the thickness of the plantar fas-
cia. The normal plantar fascia is hyperech-
oic and evenly fibrillary. Conversely, a hy-
poechoic plantar fascia is a frequent ultra-
sonographic finding in PF(32). Our results 
regarding the qualitative assessment of PF 
by echogenicity revealed that the change 
from hypoechoic to hyper or isoechoic 
plantar fascia was statistically significant 
11 (47.8%) in ESWT and 10 (43.4%) in laser 
group (p=0.006 and 0.018) respectively, 
but there was no significant difference 
between both groups (p= 0.34). Up to our 
knowledge, no studies have examined the 
change in echogenicity in PF after the 
treatment with ESWT or LLLT yet. Howev-
er, Moustafa et al(18) showed statistically 
significant reduction in number of hy-
poechoic feet after dexamethasone injec-
tion in patients with PF (p <0.05)(18). Even 
though the present study supports the 
short-term effectiveness of ESWT and 
LLLT in the management of PF with a bet-
ter improvement in pain in LLLT group, 
these findings should be interpreted in 
the light of some limitations. First, the fol-
low-up period of PF might have been bet-
ter extended to 6 months or more to un-
derstand the long- term effects of both 
modalities. Second, a control group with 
only exercises might have added more va-
lidity to the results by comparing the re-
sults to the natural progression of the dis-
ease. 

Conclusion 

Both ESWT and LLLT are effective meth-
ods for management of PF regarding im-
provement in pain scores, foot function 
and plantar fascia thickness. However, 
LLLT was more superior to ESWT regard-
ing pain relief. 
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