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Background. Pes anserine bursitis (PAB) is one of the most common causes of painful knee syndromes. This study aimed at
examining the efficacy of local corticosteroid injection, platelet-rich plasma (PRP) injection, and extracorporeal shock wave
therapy (ESWT) as different modalities to alleviate pain and enhance function in patients with pes anserine bursitis (PAB).
Methods. A prospective, randomized, comparative study was conducted on 180 patients diagnosed with chronic PAB. They were
equally divided into three groups as follows: Group I received a local corticosteroid injection of 40 mg of methylprednisolone
acetate/1 ml; Group II received a PRP injection; and in Group III, ESWT was used. Outcome measures included the visual analog
scale (VAS), Western Ontario and McMaster Universities (WOMAC) pain score, WOMAC physical function score, and Ritchie
articular index (RAI) for tenderness, which were recorded at the baseline, after 1 week, and after 8 weeks. Results. Before the
application of procedures, there was a statistically significant increase in the WOMAC pain score in the local corticosteroid group
compared to the PRP group and the ESWT group (P <0.001). After the application of procedures, there was a statistically
significant improvement in the 1-week and 8-week WOMAC pain score, WOMAC physical function score, and VAS in the local
corticosteroid group in comparison to the PRP group and the ESWT group. (P <0.001). Moreover, RAI for tenderness shows
statistically significant improvement at 8 weeks in the local corticosteroid groups compared to the PRP groups (P <0.001) and
ESWT groups (P <0.001). Similarly, a statistically significant difference was found between the PRP and ESWT groups
(P =0.023). Conclusion. Our data suggest that in patients with PAB, local corticosteroid injection is more efficient than PRP
injection and ESWT for reducing pain and enhancing function.

1. Introduction

Knee pain is one of the most prevalent reasons for seeking
medical advice [1]. Pes anserine is a Latin name that means
“the foot of a goose.” It is a region of the knee joint composed
of the tendons of the sartorius, gracilis, and semitendinosus
muscles located around 5 cm distal to the medial portion of
the knee [2, 3]. Pes anserine bursitis (PAB) is one of the most
common causes of painful knee syndromes. It limits physical

activity and reduces a patient’s quality of life. Obesity, di-
abetes mellitus, valgus deformity, trauma, and osteoarthritis
(OA) of the knee are predisposing factors for PAB [4]. The
pain of PAB is multiplied and augmented during leg
crossing, standing up from a chair, and going upstairs.
Patients who exhibit tenderness associated with pain over
the pes anserine bursa may have pes anserine bursitis. A
patient’s history and clinical examination may be enough for
diagnosis [5, 6]. Musculoskeletal ultrasonography can help
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diagnose PAB [7]. However, in most cases of pes anserine
bursitis, which is diagnosed on a clinical basis, ultrasono-
graphic features are deficient [6]. The treatment for PAB
includes nonsteroidal anti-inflammatory drugs (NSAIDs),
physiotherapy (PT), injections of local anesthetics, and/or
corticosteroids [4]. Rehabilitation of patients with PAB
includes flexibility, stretching, and strengthening exercises
of the pes anserine muscles [8]. Physical modalities such as
ice, phonophoresis, and iontophoresis may be effective in
treating patients with PAB [9]. Platelet-rich plasma (PRP) is
a plasma component generated from the patient’s blood that
contains a higher percentage of platelets than regular
plasma. PRP can be prepared manually or with one of the
several commercial PRP preparation kits [10, 11]. The high
concentrations of growth factors in PRP account for its
positive impact. By delivering PRP locally to the lesion, PRP
injection promotes tendon and cartilage tissue regeneration,
which accelerates the healing process [12, 13].

Extracorporeal shock wave therapy (ESWT) is a non-
invasive therapeutic method for a variety of tendon prob-
lems, including epicondylitis, plantar fasciitis, and rotator
cuff tendinitis, with a success rate estimated to be 60-80%
[14]. In this randomized clinical study, we aimed at com-
paring the efficacy of local corticosteroid injection, PRP
injection, and ESWT as different modalities to alleviate pain
and enhance the function in patients with pes anserine
bursitis.

2. Materials and Methods

2.1. Study Design and Participants. This prospective, ran-
domized, comparative trial was performed between July
2021 and June 2022 in the Rheumatology and Rehabilitation
Department at Al-Azhar University Hospital in Egypt. After
assessing 232 patients for eligibility, 180 patients with
chronic PAB were randomized and enrolled in the study as
shown in Figure 1.

2.2. Ethical Consideration. The study was carried out in
accordance with the ethical guidelines of the competent
committee on human testing as well as the Helsinki Dec-
laration of 1975, as amended in 1983. The Ethics Com-
mittee’s approval was received for this study from the Ethics
Committee and IRB of Al Azhar University School of
Medicine (No. 6223/2021), Assiut City, Egypt. The study was
retrospectively registered in the Pan African Clinical Trial
Registry with an identifier number of PACTR2023
02648824229., which is a primary registry in the World
Health Organization registry network. All participants were
informed about the study procedures, and an informed
consent form was taken from all participants for the study
and data use.

2.3. Inclusion Criteria. All enrolled patients were clinically
diagnosed with chronic PAB by a rheumatologist. The
clinical diagnosis of chronic PAB was based on Larsson and
Baum’s criteria [15]. These include pain in the anteromedial
area of the knee, especially when moving uphill or
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downstairs, morning discomfort and stiffness lasting more
than an hour, nocturnal pain, and difficulty rising from
a chair or getting out of a car. These are all symptoms of local
sensitivity and edema in the pes anserine bursa. The patients
who were selected were resistant to traditional treatments
such as NSAIDs and PT.

2.4. Exclusion Criteria. Patients with blood disorders,
pacemakers, paresis of the lower limbs, active malignancy or
infection, pregnancy, fractures, having undergone knee
surgery, or having other nonrheumatic sources of pain were
among those excluded from the trial.

Patients who declined to participate in the trial, those
allergic to corticosteroid injections, and those suffering from
fibromyalgia were also excluded from the study.

2.5. Demographics and Clinical Characteristics. Age, gender,
duration of symptoms, affected side, body mass index (BMI),
systemic disorders, drug usage, smoking, alcohol use,
trauma history, and surgical history were all recorded.
(Weight (kg)/[height (m)]*) was used to compute BMI [16].

2.6. Study Procedures. The enrolled patients were divided
into three groups, each including sixty patients. The groups
of patients were treated by local corticosteroid injection,
high PRP injection, and, lastly, ESWT.

2.6.1. Group I (Local Corticosteroid Group). Sixty patients
were singly injected with local corticosteroids in the form of
40 mg of methylprednisolone acetate/1 ml (Depo-Medrol by
Upjohn, USA). Under aseptic circumstances, all injection
insertions were carried out by the same physician at the most
tender area of the PAB with a 5mL disposable syringe.

2.6.2. Group II (PRP Group). Sixty patients were injected
with PRP. A manual method was used to prepare the PRP.
ACD-A solution (2mL) was mixed with 8 mL of venous
blood and placed in sterile 10 mL tubes. In the first stage, two
10 mL tubes were centrifuged at 2000 rpm for 20 minutes.
The blood was split into three layers after centrifugation as
follows: the plasma layer, the second layer (containing
leukocytes and platelets), and the bottom layer (consisting of
erythrocytes). In the second phase, the plasma and platelet
layers were transferred to two empty 10mL tubes and
centrifuged at 1500 rpm for 15 minutes. Following the last
centrifugation, 2 mL of PRP was extracted with a syringe and
injected into the most tender area of the PAB by the same
physician.

2.6.3. Group III (ESWT Group). Sixty patients were applied
for ESWT for four sessions (one session every week and each
one is about 7 minutes) by using a focused probe (4 Hz
frequency, 1,500 to 2,000 pulses per session), which was
performed with the contact of the focused probe with the
skin over PAB (6 cm below the joint line on the medial side
of the knee after applying a gel).
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Assessed for eligibility
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FIGURE 1: Study profile. Patients were grouped according to the therapeutic procedures received. n, number.

The follow-up was carried out one week and eight weeks
after the procedures were conducted to record and treat any
adverse reactions and assess the clinical outcomes.

2.7. Postprocedure Care. Following the procedure, in-
structions were provided to rest the knees for 24 hours. If
discomfort persisted after injection or bruising appeared,
using a cold compress on the area of the injected anserine
bursa was advised during the first 48 hours. Only acet-
aminophen is occasionally advised as a pain reliever (a dose
of up to 4g daily was approved) and should be stopped
48 hours before the subsequent evaluation visit.

2.8. Clinical Outcomes. All patients were reviewed by
a single qualified investigator who was unaware of the pa-
tients’ clinical state or group allocation, using a structured

questionnaire to obtain their responses. Furthermore, every
questionnaire was translated into Arabic to minimize patient
misconceptions.

2.8.1. Visual Analog Scale (VAS). We employed a paper-
based VAS to assess the baseline severity and changes in pain
intensity caused by the therapies after 1 week and 8 weeks.
Subjects self-report the level of their discomfort by placing
a mark along a 10-cm line. The scale’s 0 cm end denotes “no
discomfort,” while the 10cm end reflects “worst pain
experienced” [17].

2.8.2. Western Ontario and McMaster Universities’ Osteo-
arthritis Index (WOMAC) for Pain and Physical Function.
After 1 week and 8 weeks, each item is graded on a 4-point
scale. (0: none; 1: mild; 2: medium; 3: severe; and 4:



TaBLE 1: Characteristics of the patients in the studied groups.
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Groups
Corticosteroid PRP ESWT Pl
(n =60) (n=60) (n=60)
Male 22 36.7% 26  43.3% 26 43.3%
Sex —— 0.832
Female 38  63.3% 34 56.7% 34 56.7%
Mean 54.1 51.9 52.8
Age (years) 0759
+SD 10.1 8.2 11.04
Mean 4.2 3.1 4.1
Duration of the
symptoms 0.389
(years) +SD 35 3.1 3.8
Mean 254 25.2 25.0
BMI (kg/m?) 0.974
+SD 3.8 3.0 4.9
Mean 15 13 17
Bilaterally 0.893
+SD 57.3 55.9 53.5

P value >0.05 is considered nonsignificant.

extremely severe). The survey assigns a score between 0 and
100, with higher scores indicating worse health [18].

2.8.3. The Ritchie Articular Index (RAI) for Tenderness.
At the baseline, after 1 week, and after 8 weeks was applied
after using different modalities of treatment in this study.
Tenderness was assessed using a four-point scale: 0=no
tenderness; I=patient-reported pain; 2 = patient-reported
discomfort and grimaced; and 3 =patient-reported pain,
winced, and withdrew the joint. The articular index in each
subject was the sum of the scores from the 48 units
assessed [19].

2.9. Statistical Analyses. The sample size was calculated
a priori based on previous research [1, 3, 4, 9]. A two-sided
independent ¢ test was used to determine it with a signifi-
cance level (a) of 5% and power (1 — f3) of 80%. Accordingly,
the minimum required sample size was 46 per group.
Considering a possible dropout rate of 30%, the study was
intended to include 180 patients. The data were analyzed
using statistical software for social science (SPSS) version 24.
The mean standard deviation (SD) was utilized to convey
quantitative data. The frequency and proportion of quali-
tative data were used. The mean (average) of a discrete
collection of numbers is the total of values divided by the
number of values. A set’s SD is a measure of its dispersion. A
low SD indicates that the values are close to the set’s mean,
whereas a high SD indicates that the values are spread out
over a wider range. The Kruskal-Wallis test (KW), chi-
square test, and probability (P value) tests were conduct-
ed for the analyzed data. A P value <0.05 was considered

significant. The post hoc analysis that was conducted con-
sisted of quantitative analytical measures for multiple
clinical outcome comparisons between the studied groups.
The least significant difference (LSD) test was calculated for
comparisons of the three treatment groups.

3. Results

180 patients included in this study were divided into three
groups of 60 patients each, without any significant difference
between these groups in regard with age (P = 0.759), sex
(P =0.832), BMI (P =0.974), or duration of symptoms
(P = 0.389) (Table 1). Before the application of procedures,
there was a statistically significant (P <0.001) increased
WOMAC pain score in the local corticosteroid group
(13.7+£1.8, P<0.001) when compared to the PRP group
(12.8 £2.4) and ESWT group (11.9+1.5), and a statistically
significant (P = 0.004) decreased the WOMAC physical
function score in the PRP group (28.9 + 35.9) compared to
the local corticosteroid group (35.9 +6.3). Throughout the
research, no patient withdrew. There has been no patient loss
due to follow-up.

After the application of procedures, there was a statis-
tically significant (P <0.001) decrease in the 1-week
WOMAC pain score (7.5+1.9) in the local corticosteroid
group in comparison to the PRP group (10.6 +2.5) and the
ESWT group (9.7 +2.6). In addition, there was a statistically
significant (P < 0.001) improvement in the 1-week WOMAC
physical function score (19.5 + 8.7) in the local corticosteroid
group when compared to the PRP group (22.7 £ 6.1) and the
ESWT group (28.7+8.4) (Tables 2 and 3), Figure 2.
Moreover, there was a statistically significant (P <0.001)
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TaBLE 2: Comparisons between studied groups in regard with 1-week WOMAC score (pain and
physical function) after the application of procedures.

P value <0.001 is considered significant.

TaBLE 3: Post hoc analysis for multiple comparisons between studied groups in regard with
1-week WOMAC score (pain and physical function) after the application of procedures.

P value <0.05 is considered significant. P value >0.05 is considered nonsignificant. LSD: the least significant
difference.

8 week WOMAC pain 1 week WOMAC pain ~ Baseline WOMAC
score score pain score

—&— Corticosteroid
—— PRP
—A— ESWT

FIGURE 2: WOMAC pain score at the baseline, 1 week, and 8 weeks after the application of procedures.



decreased 8-week WOMAC pain score in the local corti-
costeroid group (5+2.7) when compared to the PRP group
(9.4+2.4) and ESWT group (7.8+3.7) and a statistically
significant (P < 0.001) improvement in the 8-week WOMAC
physical function score in the local corticosteroid group
(12.4 +£9.4) when compared to the PRP group (17.2+5.4)
and the ESWT group (7.8 £ 3.7) (Tables 4 and 5), Figure 3. In
regard with the VAS, there were no significant differences
(P = 0.636) among the studied groups in the baseline VAS.
After the application of procedures, the intergroup com-
parisons showed that there was a statistically significant
(P<0.001) decrease in 1-week VAS in the local cortico-
steroid group (3.3 £ 0.8) when compared with the PRP group
(4.7+1.4) and the ESWT group (5.1 + 1.5). Also, there was
a statistically significant (P < 0.001) decrease in 8-week VAS
in the local corticosteroid group (2.2+0.5) compared with
the PRP group (3.7 +1.1) and the ESWT group (4.4 £ 1.3)
(Tables 6 and 7), Figure 4. When it comes to RAI for ten-
derness, it shows statistically significant improvement at
8 weeks in the local corticosteroid groups compared to the
PRP groups (P <0.001) and the ESWT groups (P <0.001).
Similarly, a statistically significant difference (P = 0.023) was
found between the PRP and ESWT groups (Table 8).

4. Discussion

PAB is one of the most common causes in the differential
diagnosis of inferomedial knee pain [3]. It leads to functional
disabilities and an impaired quality of life for patients. PAB
is usually due to overuse of the knee joint, which leads to
inflammation of the PAB [4]. Because studies on treating
PAB with ESWTand PRP are very limited, this study aims at
evaluating the efficacy of ESWT and PRP in the treatment of
PAB versus local corticosteroid injection.

In this study, there was no significant difference in age
(P =0.759), sex (P = 0.832), or disease duration (P = 0.389),
in agreement with the 2 previous studies that found no
statistically significant variations in the fundamental features
of the PAB patients [20, 21]. When comparing the post-
injection evaluation to the preinjection assessment, in all
outcome measures, we identified a statistically significant
improvement across the three treatment groups in this
study. This was related to a considerable improvement in the
RALI for tenderness in all groups. This result agreed with the
study by Saba [21], who compared the efficacy of neural
prolotherapy to local corticosteroid injection for the treat-
ment of PAB and found that both groups improved sig-
nificantly before and after treatment.

In the current research, the patients were assessed three
times using outcome measures: WOMAC (pain and function
subscale), VAS, and clinical improvement by RAI for mea-
suring tenderness. It was determined whether there was ten-
derness. Patients were examined before (preinjection
evaluation) and after the injection at 1 and 8weeks (post-
injection assessment). At the 8-week postinjection assessment
visit, the patient had total improvement, no symptoms, and
a complete return of function without tenderness on palpation.
Improvement was present in 63.3% (38 patients) of the injected
lower limbs with PAB in group I (local corticosteroid group),
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followed by group II (local PRP therapy group) and group III
(ESWT therapy group) in 20% of the patients. This indicated
that PRP injection was as effective as ESWT. Both treatments
appear to be successful and viable solutions for treating pes
anserine bursitis.

In the current study, a one-week postinjection assessment
revealed that local corticosteroid injection was more effective
than PRP because it reduced both the VAS and WOMAC
scores of the treated subjects (decreased WOMAC pain score in
the local corticosteroid group (7.5 £ 1.9) when compared to the
PRP group (10.6+2.5) and ESWT group (9.7 +2.6) and de-
creased VAS in the local corticosteroid group (3.3 +0.8) when
compared to PRP). Eight weeks’ postinjection assessment
showed that local corticosteroid injection was the most effective
treatment modality because it reduced both the VAS and
WOMAC scores of the treated subjects relative to ESWT,
which was more effective in improving the WOMAC pain
score than PRP at 8 weeks postinjection assessment. This is
consistent with the findings of a meta-analysis by Liao et al.
[22], who discovered that a one-month intervention period had
a significant effect on all outcomes in favor of ESWT, whereas
a shorter intervention period (1 month) did not, regardless of
the type of ESWT. Sarifakioglu et al. [23] investigated the
efficacy of PT and local corticosteroid injection in individuals
with simultaneous knee OA and pes anserine bursitis. At week
8 of therapy, the therapeutic effect was evaluated using VAS,
WOMAUC, and timed-up-and-go (TUG). They discovered that
local corticosteroid injection and PT had comparable effec-
tiveness. In a prospective interventional study by Yoon et al.
[7], 17 patients clinically diagnosed with PAB received local
corticosteroid injections, and after 2 weeks, they evaluated their
efficacy based on VAS and WOMAC scores. The corticosteroid
injection significantly decreased the VAS and WOMAC scores.
While a study by Yasar et al. [24] concluded that corticosteroids
and lidocaine are available choices to relieve pain, their results
show that corticosteroids are more effective. As a result, local
corticosteroid treatment may be a preferable alternative for
individuals with PAB and knee OA. In our study, in the eighth
week after treatment, all patients in the PRP group were ex-
amined using an RAI for tenderness, with full healing oc-
curring in 20% (12) of patients, considerable relief in 3.3% (2%)
of patients, and mild relief in 66.6% (40) of patients. To disagree
with the study by Karabas et al. [25], they found that both
single-dose and double-dose local PRP are safe and efficacious
therapeutic choices for PAB patients. Furthermore, in the
12th week after treatment, when all patients were evaluated
using the Likert scale, full relief was shown in 22 (36.7%)
patients, considerable alleviation in 25 (41.7%) patients, light
relief in 4 (6.7%) patients, and increased pain was noted in 4
(6.7%) patients, while in a study by Rowicki et al. [26], a single
PRP injection was given to 33 individuals with pes anserine
bursitis. When compared to the baseline, there was a statisti-
cally significant improvement in VAS ratings after therapy. The
Likert scale revealed that 28 patients (84.8%) healed totally or
nearly completely. Moreover, one recent study has proven the
efficacy of ESWT [22], studying the effect of ESWT on chronic
pain reduction in patients with pes anserine bursitis. The
findings indicated that ESWT might be useful in relieving pain
and curing pes anserine bursitis. Based on a meta-analysis with
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TaBLE 4: Comparisons between studied groups in regard with 8 weeks WOMAC score (pain
and physical function) after the application of procedures.

Groups
SR Corticosteroid PRP ESWT Pl
(n =60) (n =60) (n =60)
Mean 5.0 9.4 7.8
WOMAC pain
score <0.001
(0 - 20) +SD 2.7 24 3.7
Mean 12.4 17.2 22.7
WOMAC
tPlichilc;l‘n score <0.001
& 4 4 1
- 68) SD 9 5 9

P value <0.001 is considered significant.

TaBLE 5: Post hoc analysis for multiple comparisons between studied groups in regard with
8-week WOMAC score (pain and function) after the application of procedures.

8 weeks Cortxc;sé;rmd Vs Cortl;c;s\;frmd Vs PRP vs ESWT
LSD 4.4 2.7 1.6
WOMAC pain
score
p value <0.001 0.001 0.042
LSD 4.8 10.3 5.5
WOMAC physical
function score
p value 0.026 <0.001 0.011

P value <0.05 is considered significant. LSD: the least significant difference.

8 week WOMAC 1 week WOMAC Base line WOMAC
function score function score function score

—&— Corticosteroid

—— PRP
ESWT

FIGURE 3: WOMAC physical function score at the baseline, 1 week, and 8 weeks after the application of procedures.
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TaBLE 6: Comparisons between studied groups in regard with the baseline, 1-week, and 8 weeks
VAS after the application of procedures.

P value >0.05 is considered nonsignificant. P value <0.001 is considered significant.

TaBLE 7: Post hoc analysis for multiple comparisons between studied groups in regard with the
VAS score.

P value <0.05 is considered significant. P value >0.05 is considered nonsignificant. LSD: the least significant
difference.

8 weeks VAS 1 week VAS Baseline VAS

—&— Corticosteroid
—— PRP
—A— ESWT

FIGURE 4: VAS at the baseline, 1 week, and 8 weeks after the application of procedures.
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TaBLE 8: Comparisons between studied groups in regard with the Ritchie articular index (RAI)
for tenderness 8 weeks after the application of procedures.

Groups
Corticosteroid PRP ESWT p value
(n=60) (n=60) (n=60)
Ritchie Grade 0 38 63.3% 12 20% | 12 20%
articular Grade I 12 20% 2 33% 20 33.3%
index GradeIl | 0 0% 40 667% | 24 40% <0.001
(RADfor o demn | 10 167% | 6 10% | 4 6.7%
tenderness
P value <0.001 is considered significant.
acceptable methodological quality, Liao et al. [22] provided Disclosure

moderate evidence that ESWT significantly increases the
treatment success rate, lowers pain, and improves functional
recovery in patients with the knee’s soft tissue disorders.
The current study demonstrated the first clinical study
that assessed the efficacy of local corticosteroid injection in
patients with chronic PAB in comparison to ESWT and PRP
injection. It was hypothesized that it works by reducing
vascular permeability and capillary vasodilation, which re-
duces inflammation. This results in a decrease in the che-
motaxis of macrophages and polymorphonuclear cells as well
as a decrease in the production of vasoactive kinins. Their
anti-inflammatory impact is carried out via activity on
a nuclear receptor targeting the glucocorticoid-responsive
element, a DNA sequence, and aiding in inhibiting the
production of several cytokines [27, 28]. This study has several
limitations. First, the use of subjective scales such as VAS and
WOMAC, which are not objective assessments, is influenced
by individual views and the environment [3]. Second, there
was no application of an ultrasound-guided technique while
performing the injections. According to studies, guided in-
jections have higher success rates compared to unguided
injections [29]. Finally, the outcomes were analyzed in
a short-term follow-up; further randomized controlled
studies with longer follow-up periods are recommended.

5. Conclusions

Examining PAB is crucial and should not be overlooked in
the knee of OA patients who complain of discomfort.
Though there are some options to relieve pain, such as rest,
cryotherapy, PT, and systemic NSAIDs, our results conclude
that local corticosteroid injection is more effective as
a treatment measure in relieving pain and improving
function than PRP injection and ESWT, and therefore, it can
be considered a better option in treating such cases.

Data Availability

The data used to support the findings of this study are
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