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Abstract
Background: Anserine bursitis is characterized by the presence of spontaneous pain with tenderness at the
inferomedial aspect of the knee joint. Neural prolotherapy aims to relieve pain of a variety of chronic
musculoskeletal disorders. The study aim was to explore the short-term efficacy of neural prolotherapy
(subcutaneous perineural injection of dextrose 5% solution) versus local corticosteroid injection for pain relief and
improvement of function in patients with chronic anserine bursitis. The enrolled patients were randomly assigned
to receive neural prolotherapy (subcutaneous perineural injection of dextrose 5% solution) (neural prolotherapy
group) or a single local soft tissue injection of corticosteroid (corticosteroid group). Outcome measures included
Western Ontario McMasters Universities osteoarthritis index, assessment of overall anserine bursitis pain severity
using the visual analogue scale, patient’s global assessment of anserine bursitis severity using the visual analogue
scale, and clinical assessment for the presence of tenderness on the anserine bursa region. Patients were evaluated
before injection and after intervention by 4 weeks.
Results: The study included 67 lower limbs from 43 patients with chronic anserine bursitis. No significant differences
were found between both treatment groups regarding all assessed parameters at the start of the study. After 4 weeks,
within-group analysis showed that there was a statistically significant improvement in Western Ontario McMasters
Universities osteoarthritis index and its subscales (P ≤ 0.0001), overall anserine bursitis pain severity (P ≤ 0.0001), and
patient’s global assessment of anserine bursitis severity (P ≤ 0.0001), as well as there was significant improvement
regarding the presence of tenderness at the anserine bursa region in both groups in comparison to the preinjection
assessment. At the postinjection assessment, between-group analysis showed that there were no significant differences
regarding all assessed outcome parameters. All patients in both groups tolerated the injection procedure and were
satisfied with the procedure. There was no significant difference between the two groups regarding patients’
satisfaction to the procedure results. Improvement was achieved in 86.4% of patients included in the neural
prolotherapy group versus 95.2% of patients included in the corticosteroid group.
Conclusions: Neural prolotherapy was effective in relieving pain, improving local tenderness and function in patients
with chronic anserine bursitis similar to local corticosteroid injection.
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Background
Anserine bursitis (AB) is characterized by the presence
of spontaneous pain with tenderness at the inferomedial aspect of the knee joint (Helfenstein & Kuromoto,
2010). It can be bursitis, tendinitis, or both (Helfenstein
& Kuromoto, 2010). The differentiation between the
two pathologies is difficult clinically due to the close proximity of the bursa and the tendon. Also, the treatment of
both of them is the same (Helfenstein & Kuromoto, 2010;
Nemegyei & Canoso, 2004; Uysal et al., 2015).
Treatment of AB constitutes conservative and surgical
treatment. Conservative treatment comprises nonpharmacologic treatment and drug therapy. Their purpose
is to relieve pain, which improves functional performance
and quality of life. Non-pharmacologic treatment comprises
activity modification and physiotherapy. Drug therapy consists of non-steroidal anti-inflammatory drugs, oral analgesics such as acetaminophen or topical preparations, or local
injection of corticosteroid. Surgical treatment is only
indicated after failure of conservative treatment in severe
and resistant chronic cases (Helfenstein & Kuromoto,
2010; Nemegyei & Canoso, 2004; Khosrawi et al., 2017;
Sarifakioglu et al., 2016; Morales et al., 2012).
Neural prolotherapy (NP) is the subcutaneous perineural injection of isotonic dextrose 5% in water (D5W) solution around the cutaneous sensory nerves especially at
their fascial penetration points, where the nerves reach
the subcutaneous plane. It was reported that it led to
improvement and relief of pain of a wide variety of
chronic musculoskeletal disorders (Reeves & Lyftogt,
2011; Soliman et al., 2016; Lyftogt, 2005; Lyftogt, 2007a;
Lyftogt, 2007b; Lyftogt, 2008; Alyan & El-Rouby, 2018).
There were no previous studies that assessed the efficacy
of NP in the treatment of chronic AB.
This research aimed to explore the short-term efficacy
of NP (subcutaneous perineural injection of D5W solution) versus local corticosteroid injection therapy for
pain relief and improvement of function in patients with
chronic AB.

the study. The study was registered in the ClinicalTrials.gov (a trial registry) with an identifier number of
NCT04509440.
Study participants and patient selection

Random sampling was done to select the participated
patients from those attending the Physical Medicine,
Rheumatology and Rehabilitation department. The study
extended from May 2018 to October 2019.
The clinical diagnosis of chronic AB was based on clinical
manifestations as illustrated in Fig. 1 (Helfenstein & Kuromoto, 2010; Yoon et al., 2005). Each knee region was
assessed separately for eligibility. The exclusion criteria are
shown in Fig. 1 (Grover & Rakhra, 2010; Cohen et al., 1997).
For the calculation of the sample size, data obtained
from previous research were utilized (Morales et al.,
2012). From which the proportion of patients with
complete improvement with the injection of the active
drug and the proportion of patients with complete

Methods
Study design and ethics statement

The current study was a prospective, randomized, comparative clinical study. The researcher informed all patients about the research and explained the study to
them. Each one gave informed consent prior to participation. Faculty Medical Ethics Committee sanctioned

Fig. 1 The inclusion and exclusion criteria of the study (Helfenstein
& Kuromoto, 2010; Yoon et al., 2005; Grover & Rakhra, 2010; Cohen
et al., 1997)
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improvement with the injection of the control drug were
used. The following were used: study power of 80% (beta
= 0.20) with a statistically significant difference of 5%
(alpha = 0.05, two-sided significant level). On the bases
of these data, the size of the sample was calculated using
the following equation (Charan & Biswas, 2013; Malone
et al., 2016):
h 
i
2
Sample size ¼ 2 Zα=2 þ Zβ Pð1‐PÞ =ðp1 ‐p2 Þ2
in which:
Zα/2 = Standard normal variate for level of significance.
Zα/2 = Z0.05/2 = Z0.025= 1.96 at type I error of 5% (alpha=
0.05, two-sided significant level).
Zβ = Standard normal variate for power. Zβ = Z0.20 =
0.842 at power of 80% and type II error of 20% (beta =
0.20).
P = Pooled prevalence = [prevalence in case group (p1)
+ prevalence in control group (p2)]/2
p1 − p2 = It is the difference in the proportion of the
events in the two groups.
The calculated sample size was 28 lower limbs per
intervention group to confirm sufficient study power of
80% (beta = 0.20) with a statistically significant difference of 5% (alpha= 0.05, two-sided significant level). It
was postulated that about 10% of the sample size might
be lost for follow-up. Consequently, at least 31 lower
limbs per intervention group had been recruited to confirm an adequate sample size to achieve a significant
level.
Eighty patients were screened. Only 43 patients were
selected for the study and the remaining patients were
excluded. Twenty-one patients had symptomatic knee
osteoarthritis, eleven patients had diabetes mellitus, one
patient had internal derangement of the knee, one patient received anticoagulant treatment, one patient had
previous local soft tissue injection of corticosteroid for
AB, and two patients refused to participate in the study.
A total of 67 lower limbs from 43 patients who had
chronic AB were included in the study (Fig. 2).
Study assessment

Assessment of all patients in the study was done as follows: demographic data collection including age and sex
were reported. Body mass index (BMI) was measured
(weight (kg)/[height (m)]2) (Agu et al., 2019). History
taking was done regarding the duration of symptoms.
Clinical musculoskeletal examination was done including assessment of tenderness on the inferomedial aspect
of the knee joint about 5 cm below the medial knee joint
line, as well as any other tender points in the region of
the anserine bursa (Helfenstein & Kuromoto, 2010).

Fig. 2 Study profile. Patients were grouped according to the
therapeutic intervention received. n, number

Study intervention

The enrolled patients were divided randomly into two
treatment groups by a simple randomization method
using the table of random number:
Group I (NP group): it constituted of 22 patients with
34 lower limbs with chronic AB. The patients received a
single session of subcutaneous perineural injection of
D5W solution.
Group II (corticosteroid group): it constituted of 21
patients with 33 lower limbs with chronic AB. The patients received a single local soft tissue injection of 40
mg of triamcinolone acetonide (40 mg/ml) mixed with
1.5 ml mepivacaine HCl 3% (local anesthetic).
The patients were instructed to stop any ongoing medical treatment or physiotherapy 48 h before the procedure and for a period of 4 weeks.
The injection area was disinfected by cleaning the area
with three swipes of povidone-iodine then two swipes of
70% ethanol solution which was allowed to dry for about
2 min (Tan, 2006). Injection was done through an aseptic technique to minimize risk of infection. Injection was
done using sterile and disposable needles and syringes.
For group I (NP group), before injection, clinical
examination of the anserine bursa region was done to
detect the maximal tender points at the cutaneous sensory nerves fascial exit points and any other tender
points along the course of saphenous nerve branches
that supply cutaneous sensory innervation for the medial
and inferior knee region (Reeves & Lyftogt, 2011). The
sites of fascial penetration points are: (i) at the depression on the lower border of the medial tibial condyle,
and (ii) four finger breathes below the previous location
in a line connecting the previous location with the medial malleolus (Reeves & Lyftogt, 2011; Alyan & El-Rouby,
2018). The tender points were marked.
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The NP injection was done using D5W solution
(trade name was “Glucose Intravenous Infusion (Dextrose 5%)®”; concentration was 5%; 500 ml solution
per container; manufactured by “El Nasr Pharmaceutical Chemicals Company”, Kalupia Governorate,
Egypt). It was available as container of 500 ml. D5W
injection was performed by the use of a 28-gauge
needle (of 12.75 mm length) and an insulin syringe.
The injection procedure was done while the patient
lying supine and fully extending the knees. All tender
points were injected subcutaneously. Injection was
done with administration of 0.5 ml of the D5W solution at each tender point at 0.5 cm depth. A skin
bleb was formed by the injected solution (Reeves &
Lyftogt, 2011; Lyftogt, 2007a; Conaway & Browning,
2014). Up to six skin punctures were done, placing a
minimal total volume of 3 ml of D5W solution. At
the end of the NP injection, the patient was asked to
point to any painful and tender points left without injection to be injected by the same procedure. The injection session was completed once all tender points
were injected. Achievement of complete relief of AB
pain was the aim of NP injection session (Reeves &
Lyftogt, 2011; Conaway & Browning, 2014).
For group II (corticosteroid group), 40 mg of triamcinolone acetonide (40 mg/ml)(trade name was “Epirelefan®”; concentration was 40 mg/ml per vial; a vail
of 1 ml; manufactured by “Egyptian International
Pharmaceutical Industries Company”, 10th of Ramadan
City, Egypt) mixed with 1.5 ml mepivacaine HCl 3%
(local anesthetic) (trade name was “Mepecaine 3%®”;
concentration was 3%; a carpule (cartridge) of 1.8 ml;
produced by “Alexandria Company for Pharmaceuticals”,
Alexandria, Egypt) were used for the injection. The corticosteroid injection was done using a 23-gauge needle (of
31.75 mm length). The steroid injection was done as the
following. The patient lied supine and the leg was extended and slightly externally rotated. The point of maximal tenderness was localized by palpation. Injection was
done at the point of maximal tenderness. It was done with
the needle inserted perpendicular to the skin. The needle
was advanced slowly till it contacted the periosteum of the
medial surface of the tibia. Then the needle was slightly
withdrawn for about 2-3 mm followed by injecting the
steroid. Injection was done in a fan-like technique. No resistance should be found at injection (Ines & da Silva,
2005). Drawing back the plunger before injection was always done to make sure that the needle tip is not located
within a blood vessel (Jacobs, 2009).
At the end of the injection procedure, the patient was
asked to assess the injection procedure-induced pain by
the visual analogue scale (VAS) (a 10-cm scale) (0 indicated no pain while 10 indicated intolerable pain)
(Gould et al., 2001).

Page 4 of 10

Rescue medication and post-injection care

After injection, instructions regarding resting the knees
for 24 h were given. Cold pack application on the
injected anserine bursa region was recommended in the
first 48 h if pain increased following injection or the formation of bruises. Only acetaminophen is recommended
occasionally as rescue analgesic medication to control
intolerable pain (a dose up to 4 g daily was allowed) and
discontinued 48 h prior to the follow-up assessment
visit. Instruction was given for the patients who received
NP that injection could be repeated at 1 week if their
pain and symptoms recurred within a week after
injection.
Study schedule and outcome measures

The patients were assessed twice using outcome measures. Patients were evaluated before injection (preinjection assessment) and after intervention by 4 weeks
(postinjection assessment) (Fig. 2). Searching for side effects of injection procedure (as ecchymosis with pain at
the injection site that was treated by the application of
cold pack on the site of injection) and for side effects of
injected medical solution (as post-injection flare of pain,
injection site skin depigmentation, skin depression at the
area of injection due to subcutaneous atrophy, facial
flushing and hypersensitivity reaction to the injected
medication) were done at the postinjection assessment
visit (Jacobs, 2009). Also, inquiring about the recurrence
of symptoms and patient’s satisfaction to the procedure
results were done at the postinjection assessment visit
(Jacobs, 2009).
Outcome measures included the following: (A) Primary outcome measure: Western Ontario McMasters
Universities osteoarthritis index (WOMAC). Total
WOMAC score ranged from zero to 104 points. Lower
scores meant better status (Bellamy et al., 2005). (B) Secondary outcome measures: (i) Assessment of overall AB
pain severity using VAS (zero indicated no pain while
ten indicated severe intolerable pain) (Gould et al.,
2001). (ii) Patient’s global assessment of AB severity
using VAS (zero indicated negligible severity while ten
indicated very severe disorder) in which the patient was
asked to quantify the overall severity of AB regarding
pain, tenderness, and effect on his/her quality of life on
a scale of ten centimeters (VAS) (Gould et al., 2001). (iii)
Clinical assessment for the presence of tenderness on
the anserine bursa region was done. It was assessed as
presence or absence of tenderness. The patient’s degree
of satisfaction to the procedure results was assessed at
the postinjection assessment visit. It was assessed using
a VAS (0 meant no satisfaction at all while 10 meant
complete satisfaction) (Gould et al., 2001).
According to the results of the outcome measures at
the 4-week postinjection assessment visit, the patients
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were categorized as having the following (Saba & ElSherif, 2016):
(I) Complete improvement: the patient had no symptoms and complete recovery of their function without
the presence of tenderness on palpation.
(II) Partial improvement: the patient had improvement
of more than 50% in all outcome measures especially
WOMAC (the primary outcome measure) with or without the presence of tenderness on palpation.
(III) No improvement: the patient had no improvement of more than 50% in all outcome measures especially WOMAC (the primary outcome measure) with or
without the presence of tenderness on palpation.
Statistical Package of Social Science (SPSS version 17)
software was utilized for doing data analysis. Qualitative
data were analyzed using Chi-square test or Fisher’s
exact test (if needed). Quantitative data were analyzed
using Student’s t-test and paired t-test. Significance was
indicated for P < 0.05.

Results
The study included 67 lower limbs from 43 patients with
chronic AB. Women constituted 35 participants (81.4%).
The mean age of the patients was 39.76 ± 9.32 years
(ranged from 24 to 62 years). There were 24 patients
(55.8%) with bilateral AB. The participants had been divided randomly into two treatment groups. No statistically significant differences were found between the two
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groups regarding the basic characteristics of the patients
(Table 1).
There were no significant differences between the two
treatment groups as regards the WOMAC and its subscales, overall AB pain severity, and patient’s global assessment of AB severity in the preinjection assessment
and the postinjection assessment (P > 0.05) (Table 2).
Tenderness at the anserine bursa region was present
among all patients of both groups before injection.
There were no significant differences between the two
treatment groups regarding the presence of tenderness
at the anserine bursa region in the postinjection assessment (P > 0.05) (Table 2).
There was a statistically significant improvement in
the WOMAC and its subscales among the two treatment
groups when the postinjection assessment was compared
to the preinjection assessment (P ≤ 0.0001). Also, there
was a statistically significant decrease in the overall AB
pain severity and patient’s global assessment of AB severity among the two treatment groups when the postinjection assessment was compared to the preinjection
assessment (P ≤ 0.0001). At the postinjection assessment, the percentage of knees with tenderness at the anserine bursa region was significantly decreased in
comparison to the preinjection assessment in both treatment groups (Table 2).
No patient withdrew during the study. No patients
had been lost to follow-up. There were two lower limbs
(5.9%) from two patients (9.1%) included in the NP

Table 1 Characteristics of the patients in the two treatment groups
Characteristics of the patient

Group I (NP)
(n = 34 lower limbs obtained
from 22 patients)
mean ± SD

Group II (CS)
(n = 33 lower limbs obtained
from 21 patients)
mean ± SD

Test of significance

P

Age (year)

41.61 ± 9.28

37.84 ± 9.11

(t) 1.676

0.098

†

2

Women

19 (86.4)

16 (76.2)

(X ) 0.734

0.457§

Weight (kg)

84.73 ± 17.73

81.30 ± 16.73

(t) 0.664

0.418

Height (cm)

163.11 ± 7.05

162.15 ± 5.62

(t) 0.619

0.538

BMI (kg/m2)

31.89 ± 6.72

30.96 ± 6.40

(t) 0.582

0.562

3 (13.6)

4 (19.0)

(X2) 1.323

0.724

Overweight

9 (40.9)

7 (33.4)

Obesity†

6 (27.3)

8 (38.1)

4 (18.2)

2 (9.5)

7.44 ± 4.34

8.39 ± 4.86

(t) − 0.847

0.400

BMI categories
Normal weight†
†

†

Morbid obesity

Duration of the symptoms (months)
†

2

Bilaterally

12 (54.5)

12 (57.1)

(X ) 0.029

0.864

Side (right/left)‡

19/15 (55.9/44.1)

16/17 (48.5/51.5)

(X2) 0.367

0.628

kg kilogram, cm centimeter, m meter, BMI body mass index, NP neural prolotherapy group, n number, SD standard deviation, CS corticosteroid group, t value of
Student’s t-test, X2 value of Chi-square test
*P is significant at < 0.05
†
Data are represented as number (percentage) of participants
‡
Data are represented as number (percentage) of lower limbs
§
P value of Fisher’s exact test
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Table 2 Comparison between the preinjection and postinjection assessments regarding outcome measures among the two
treatment groups
Group I (NP)
(n = 34 lower limbs obtained
from 22 patients)
mean ± SD

Group II (CS)
(n = 33 lower limbs obtained
from 21 patients)
mean ± SD

Test of significance§

P

Preinjection assessment

13.18 ± 3.78

10.95 ± 4.26

1.816

0.077

Postinjection assessment

2.31 ± 2.58

1.71 ± 2.02

0.849

0.401

Test of significance

14.040

10.862

P

≤ 0.0001*

≤ 0.0001*

1.36 ± 0.78

1.28 ± 0.71

0.338

0.737

0.256

0.799

Outcome measures

WOMAC pain subscale

†

WOMAC stiffness subscale
Preinjection assessment
Postinjection assessment

0.22 ± 0.42

0.19 ± 0.51

Test of significance†

6.884

6.532

P

≤ 0.0001*

≤ 0.0001*

Preinjection assessment

25.13 ± 7.26

21.00 ± 7.94

1.783

0.082

Postinjection assessment

4.68 ± 5.83

3.14 ± 4.04

1.001

0.323

Test of significance

13.838

11.971

P

≤ 0.0001*

≤ 0.0001*

39.68 ± 10.20

33.23 ± 11.75

1.922

0.062

0.679

0.501

WOMAC function subscale

†

WOMAC total
Preinjection assessment
Postinjection assessment

7.09 ± 8.46

5.42 ± 7.54

Test of significance†

16.048

11.387

P

≤0.0001*

≤0.0001*

Preinjection assessment

8.76 ± 1.34

8.78 ± 1.45

− 0.068

0.946

Postinjection assessment

1.52 ± 1.82

0.96 ± 1.49

1.371

0.175

Test of significance

20.773

23.105

P

≤ 0.0001*

≤ 0.0001*
8.54 ± 1.37

− 1.316

0.193

0.570

0.571

Overall AB pain severity (VAS)

†

Patient’s global assessment of AB severity (VAS)
Preinjection assessment

8.10 ± 1.38

Postinjection assessment

1.00 ± 1.37

0.81 ± 1.23

Test of significance†

22.101

29.084

P

≤ 0.0001*

≤ 0.0001*

Tenderness at the anserine bursa region
Preinjection assessment‡

34 (100)

33 (100)

NA

NA

Postinjection assessment‡

11 (32.4)

6 (18.2)

1.776||

0.262

WOMAC Western Ontario McMasters Universities osteoarthritis index, AB anserine bursitis, VAS visual analogue scale, NP neural prolotherapy group, n number, SD
standard deviation, CS corticosteroid group, NA not applicable
*P is significant at < 0.05
†
Value of paired t-test
‡
Data are represented as number (percentage) of lower limbs
§
Value of Student’s t-test
||
Value of Chi-square test

group who had bruises at the injection sites that were resolved within few days after the procedure. Other than that,
no drug nor injection technique side effects were reported
during the postinjection assessment among any group.

All patients in both treatment groups tolerated the injection procedure. No significant difference was found
between the two treatment groups regarding injection
procedure-induced pain (P > 0.05) (Table 3). At the
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Table 3 Comparison between the two treatment groups regarding procedure assessment
Procedure assessment

Group I (NP)
(n = 34 lower limbs obtained
from 22 patients)
mean ± SD

Group II (CS)
(n = 33 lower limbs obtained
from 21 patients)
mean ± SD

Test of significance

P

Injection procedure induced pain (VAS)

1.70 ± 0.81

1.39 ± 0.60

(t) 1.767

0.082

Patient’s degree of satisfaction to the
procedure results (VAS)

8.97 ± 1.64

9.06 ± 1.74

(t) − 0.217

0.829

VAS visual analogue scale, NP neural prolotherapy group, n number, SD standard deviation, CS corticosteroid group, t value of Student’s t-test
*P is significant at < 0.05

postinjection assessment visit, all patients were satisfied
with the procedure. No significant difference was detected between the two groups regarding patients’ satisfaction to the procedure results (P > 0.05) (Table 3).
No significant differences were found between both
treatment groups regarding the occurrence of improvement, complete improvement, and partial improvement
(P > 0.05) (Table 4).
Improvement was achieved in 86.4% of patients included in the NP group versus 95.2% of patients included in the corticosteroid group. Among the NP
group, there were two patients (9.1%) with unilateral
chronic AB who sought an extra injection upon their request due to the recurrence of their pain and symptoms
within 1 week after injection. The same two patients
(9.1%) were among the three patients (13.6%) [four lower
limbs with chronic AB (11.8%)] who did not show any
improvement at the postinjection assessment in the NP
group.

Discussion
Chronic AB is a common etiology of inferomedial knee
pain. It should be considered in the differential diagnosis
of inferomedial knee pain (Morales et al., 2012). It could
limit the patient’s functional abilities and quality of life
(Helfenstein & Kuromoto, 2010; Nemegyei & Canoso,
2004). Usually the AB symptoms are overlooked and attributed to knee osteoarthritis (Kang & Han, 2000).
The cause of AB could be attributed to bursitis and/or
tendinitis (Nemegyei & Canoso, 2004). Risk factors for

AB include obesity, knee osteoarthritis, and diabetes
mellitus (Helfenstein & Kuromoto, 2010; Nemegyei &
Canoso, 2004). AB is usually due to inflammation secondary to overuse of the knee joint and degenerative
changes in the knee, as well as, strenuous physical exercise among athletes (Helfenstein & Kuromoto, 2010;
Rennie & Saifuddin, 2005).
Statistically significant improvement was found in all
outcome measures among the two treatment groups
when comparing the postinjection assessment with the
preinjection assessment. This was associated with significant improvement in tenderness in the region of the anserine bursa in both groups. There were no significant
differences between both groups regarding different outcome measures, as well as the presence of tenderness at
the anserine bursa region in the postinjection assessment. There were no significant differences between
both treatment groups regarding the occurrence of improvement, complete improvement, and partial improvement. This was an indicator that NP injection had
similar efficacy as local corticosteroid soft tissue injection in treating chronic AB. Both methods seem to be
effective and valid options for the treatment of chronic
AB.
Improvement was present in 88.2% of injected lower
limbs with chronic AB (86.4% of patients) in group I
(NP group). These data regarding the efficacy of NP for
the treatment of chronic AB were not assessed previously in the literature. However, these were similar to
previous studies that used NP for the treatment of a

Table 4 Comparison between the two treatment groups regarding the degree of improvement of chronic anserine bursitis at the
postinjection assessment visit
Degree of improvement

Group I (NP)
(n = 34 lower limbs obtained
from 22 patients)
n(%)

Group II (CS)
(n = 33 lower limbs obtained
from 21 patients)
n(%)

Test of significance

P

Improvement

30(88.2)†

32(97.0)‡

(X2) 1.850

0.356§

Complete improvement
Partial improvement

13(38.2)
17(50.0)

20(60.6)
12(36.4)

NP neural prolotherapy group, n(%) number (percentage) of lower limbs, CS corticosteroid group, X2 value of Chi-square test
*P is significant at < 0.05
†
No improvement was present among three patients (13.6%) with four lower limbs with chronic anserine bursitis (11.8%)
‡
No improvement was present among one patients (4.8%) with unilateral chronic anserine bursitis (3%)
§
P value of Fisher’s exact test

2

0.089

2

0.327

(X ) 3.353
(X ) 1.268
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variety of chronic musculoskeletal painful conditions
(Reeves & Lyftogt, 2011; Soliman et al., 2016; Lyftogt,
2007a; Lyftogt, 2007b; Lyftogt, 2008; Alyan & ElRouby, 2018; Conaway & Browning, 2014; Weglein,
2011; El-Badawy et al., 2021; Elshoura et al., 2020).
Neural prolotherapy is the subcutaneous perineural injection of D5W solution at the fascial penetration point of
the cutaneous sensory nerve where it reaches the subcutaneous plane and along its course (Reeves & Lyftogt, 2011;
Conaway & Browning, 2014). NP is a type of prolotherapy
(Lyftogt, 2005). Dextrose is normally present in the blood.
It is safe, if it is injected in multiple areas, as well as in any
quantity (Reeves & Lyftogt, 2011; Hauser et al., 2011). Determining the sites of NP injection is according to Hilton’s
law. This law stated that the cutaneous sensory nerve supply of the skin over a joint and its periarticular structures
also supply deep sensation to the underlying joint and its
periarticular structures including the anserine bursa region (Reeves & Lyftogt, 2011).
The mechanism of action of NP for treatment of AB
could be the stimulation of the release of a group of
growth factors that enhance soft tissue healing in response to D5W solution injection (Lyftogt, 2007a;
Lyftogt, 2007b; Rezasoltani et al., 2017). Subcutaneous
injection of D5W solution was found to stimulate human cells to start proliferation and increase cell protein and DNA synthesis. It enhances the release of
growth factors such as transforming growth factor-β
and other growth factors (Hauser et al., 2011).
Another mechanism of NP for the treatment of AB is
the treatment of neurogenic inflammation. It was proposed that C-fibers transmit deep pain sensation signals
from the anserine bursa. The antegrade nerve transmission to the brain ends with pain perception. The retrograde nerve transmission travel to the nociceptors with
the release of substance P (sub P) and calcitonin generelated peptide (CGRP) (Ji et al., 2018). In chronic AB,
there is increased production of these neuropeptides (Ji
et al., 2018). These lead to nerve swelling, pain, and inflammation at the site of the release of these neuropeptides. It is a sort of neurogenic inflammation (Reeves &
Lyftogt, 2011; Weglein, 2011; McDougall, 2006). Subsequently, soft tissue inflammation occurs with the release
of neuropeptides (Reeves & Lyftogt, 2011; Weglein,
2011). The fascial penetration point of the sensory nerve
is the site where the nerve reaches the subcutaneous
plane. When the nerve swelling reaches the fascial penetration points, chronic constriction injury (CCI) takes
place. Inhibition of the normal neural axoplasmic flow
of the nerve growth factors takes place at the CCI site.
This neural axoplasmic flow is essential for nerve integrity and repair (Reeves & Lyftogt, 2011; Weglein, 2011).
The NP aimed to suppress the release of these neuropeptides (Reeves & Lyftogt, 2011; Rezasoltani et al.,
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2017). It was postulated that dextrose 5% inhibits the
transient receptor potential vanilloid-1 (TRPV1) receptor
(a capsaicin-sensitive receptor) on glucose-responsive
nerves. TRPV1 receptor has a role in pain response to
stimuli as prostaglandins and low PH (Cui et al., 2006).
Inhibition of TRPV1 receptors by dextrose 5% leads to a
decrease in the release of proinflammatory neuropeptides as sub P and CGRP which are essential for induction of neurogenic inflammation (Conaway & Browning,
2014; Weglein, 2011). The inhibited TRPV1 receptor allows the decrease in nerve swelling. This leads to the
normal flow of different nerve growth factors with nerve
recovery and pain disappearance (Weglein, 2011).
In this research, it was found that all patients of the
NP group experienced immediate post-injection relief of
AB pain. This coincided with previous researches
(Reeves & Lyftogt, 2011; Alyan & El-Rouby, 2018;
Weglein, 2011; Soliman, 2017). This might be due to the
inhibition of the TRPV1 receptor with a decrease in the
release of sub P and CGRP (Conaway & Browning, 2014;
Weglein, 2011).
In the current study, an extra NP injection was done
in two patients (9.1%) with unilateral AB. This was done
due to the recurrence of their pain and symptoms within
1 week after injection. A large number of NP sessions
was reported in some patients to show complete improvement of symptoms (Lyftogt, 2005; Lyftogt, 2007a;
Lyftogt, 2007b; Lyftogt, 2008). However, these two patients (9.1%) showed a lack of improvement at the postinjection assessment visit. Recurrence of pain and
symptoms of AB within 1 week after injection with the
need for an extra injection could be an indicator of inadequate efficacy of NP.
Improvement was present in 97% of injected lower
limbs with chronic AB (95.2% of patients) in group II
(corticosteroid group). This was similar to Kang et al.
who reported complete remission of AB in 91.6% of
their patients with local corticosteroid injection (Kang &
Han, 2000). However, it did not coincide with other
studies. Yoon et al. presented improvement in 53%
(Yoon et al., 2005). Larsson and Baum mentioned improvement in 70% of their patients (Larsson & Baum,
1985). These differences could be due to differences in
the study design and characteristics of the included patients; inclusion of patients with knee osteoarthritis and
differences in the definition of improvement after
injection.
Local corticosteroid injection is a therapy for refractory chronic AB. The mechanism of action of corticosteroid is the suppression of the inflammatory process
associated with AB. Subsequently, improvement of AB
takes place (Tan, 2006; Ines & da Silva, 2005).
All patients in both treatment groups tolerated the injection procedure. There was no significant difference
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between the two groups as regards injection procedureinduced pain. There were only two lower limbs (5.9%)
from two patients (9.1%) included in the NP group who
had bruises at the injection site that were limited and resolved within few days after the procedure. Among the
two groups, there were no other side effects that had
been reported at the 4-week postinjection assessment.
All patients were satisfied with the procedure results at
the postinjection assessment visit. There was no statistically significant difference between the two groups as
regards patients’ satisfaction with the injection procedure. These were in agreement with previous studies
(Reeves & Lyftogt, 2011; Soliman et al., 2016; Lyftogt,
2007a; Lyftogt, 2007b; Lyftogt, 2008; Alyan & El-Rouby,
2018; Conaway & Browning, 2014; Weglein, 2011; ElBadawy et al., 2021; Elshoura et al., 2020).
The NP is an easy, inexpensive, and effective method
for the treatment of chronic musculoskeletal disorders
including chronic AB. It could be used instead of local
soft tissue injection of corticosteroid especially in compromised patients (Reeves & Lyftogt, 2011; Rezasoltani
et al., 2017).
This is considered the first clinical study that assessed
the efficacy and safety of NP by D5W solution in patients with chronic AB in comparison to corticosteroid
local soft tissue injection. Corticosteroid is a wellestablished therapy for AB (Helfenstein & Kuromoto,
2010; Morales et al., 2012). Subsequently, NP could be
an effective therapy for chronic AB. Chronic AB could
be present alone or in association with other regional
pain disorders as knee osteoarthritis; subsequently, its
treatment in these situations could improve the regional
pain in these conditions (Ibrahim et al., 2019; Ismail
et al., 2020; Mohasseb et al., 2019).
Some limitations had been present: (i) The use of VAS
and WOMAC which are subjective scales and are not
objective measures. They are dependent on individual
ideas and culture (Morales et al., 2012). However, these
assessment methods have good validity and excellent reliability (Bellamy et al., 2005; De Boer et al., 2004). (ii)
The lack of blinding of the type of therapy as it was not
a blind study. It was not possible because of the difference in the techniques of injection between the two
treatment groups. (iii) All the injections were done by
the same investigator which can be influenced by the experience of the investigator regarding the injection accuracy. Subsequently, the generalization of the obtained
results should be limited according to the experience of
the researcher to local soft tissue injection (Finnoff et al.,
2010). (iv) There is no standardized protocol for the
number and schedule of NP sessions for chronic AB. Future researches are recommended to clarify this point.
(v) The present study did not evaluate the mechanism of
action of D5W. Further studies are recommended to
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assess this issue. (vi) The study did not assess the longterm effect of NP. Further studies with a longer followup period are needed to assess the long-term efficacy of
NP for the treatment of chronic AB.

Conclusions
In conclusion, NP was effective in reliving pain, improving local tenderness, and improving function in patients
with chronic AB similar to local corticosteroid injection.
NP was an effective therapy for chronic AB. NP injection
should be considered in the conservative treatment
armamentarium of AB. Further randomized placebocontrolled studies with longer follow-up periods are recommended for verification of the effectiveness and the
long-term efficacy of NP for the treatment of chronic
AB.
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