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Background: Tendinopathies are common musculoskeletal disorders for which definitive management has yet to be 
determined. Hyaluronic acid (HA), a major component of the extracellular matrix, and lubricating peptides could 
constitute a combined therapeutic approach.
Aim: To assess the e�ectiveness and safety of US-guided peritendinous injections of a HA plus peptide formulation in 
the management of pain in patients with chronic Achilles, patellar, and lateral elbow tendinopathy.
Materials and Methods: Patients with chronic tendinopathy failing conventional therapy were enrolled in this 
prospective, open-label, single-center trial. A total of 81 tendons (40 Achilles, 25 lateral elbow, 16 patellar) belonging 
to 62 patients were treated with three US-guided peritendinous injections of 2 mL of HA + peptide once a week. The 
primary outcome was the change in pain intensity measured on a Visual Analogue Scale (VAS) from baseline (V1) to 
days 7 (V2), 14 (V3), and 56 (V4). Secondary outcomes were based on US measurements of tendon sagittal thickness 
and neovascularization (Power Doppler). Adverse events were evaluated throughout the study period.
Results: For each type of tendinopathy, significant decreases from baseline were observed in the mean VAS pain score 
at all follow-up visits (p< 0.001). This improvement was maintained at the final 56-day follow-up. Significant di�erences 
were detected by US in tendon thickness and neovascularization at V3 and V4 compared with baseline (p< 0.05), with 
the only exception being neovascularization of the patellar tendon at V3 (p = 0.125), which became significant by V4 
(p = 0.016). The treatment was well tolerated, and no serious adverse events related to the study drug were reported.
Conclusions: US-guided peritendinous injections of HA with peptides provide significant and sustained pain relief, 
alongside improvements in tendon structure as assessed by ultrasound. This combination therapy appears to be a safe 
and e�ective option for the management of chronic, painful tendinopathies.
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compared between groups by the two-sample T-test or 
Wilcoxon rank-sum test for non-normal outcomes. Statisti-
cal significance was considered at p ≤ 0.05. An analysis of 
covariance (ANCOVA) model was used to assess the mean 
di�erence in the pain reduction from baseline to day 56, 
controlling for the following potential confounders existing 
at baseline: sex, age, type of tendon treated, number of 
injections, and number of metabolic risk factors. The safety 
population included all patients who received at least one 
injection; the e�icacy population had all those who recei-
ved at least one injection and had at least one post-baseline 
assessment.

Results
A total of 62 patients were treated and analyzed, with 81 
painful tendons included. The distribution of involved 
tendons was: 40 Achilles (49.3%), 25 lateral elbow (30.9%), 
and 16 patellar (19.8%) (Figure 1).

The study group was composed of 47 (75.8%) males and 15 
(24.2%) females, with a mean age of 46.1 years (SD ±12.5). 
The patient demographics are shown in Table 1. Hypercho-
lesterolemia (16.1%) and hypothyroidism (9.7%) were the 
most common metabolic riskfactors, whereas the vast 
majority of patients (98.4%) did not have diabetes.

A statistically significant reduction in mean VAS pain scores 
from baseline was observed at all post-treatment time 
points (V2, V3, and V4) for each type of tendinopathy (p< 
0.001) (Figure 2).

In the Achilles tendinopathy group (n=40), mean VAS 
decreased progressively from 7.72 cm (SD ±1.24) at baseli-
ne to 7.36 cm (SD ±0.88) at V2, 3.72 cm (SD ±1.98) at V3, and 
2.07 cm (SD ±2.10) at V4.
In the patellar tendinopathy group (n=16), mean VAS 
decreased from 7.79 cm (SD ±0.93) at baseline to 5.13 cm 
(SD ±1.48) at V2, 3.78 cm (SD ±1.64) at V3, and 2.40 cm (SD 
±2.09) at V4.
In the lateral elbow tendinopathy group (n=25), mean VAS 
decreased from 8.19 cm (SD ±0.79) at baseline to 5.25 cm 
(SD ±1.80) at V2, 3.39 cm (SD ±1.91) at V3, and 1.74 cm (SD 
±2.17) at V4.
The ANCOVA model, adjusting for sex, age, tendon type, 
number of injections, and risk factors, confirmed that the 
magnitude of pain reduction was similar across all three 
tendon groups, with no statistically significant di�erences 
detected between them (p > 0.05).
A significant reduction in mean sagittal tendon thickness 
from baseline was observed at both V3 and V4 for all tendi-
nopathy types (p< 0.05) (Figure 3).

 For the Achilles tendon, thickness decreased from 9.33 mm 
(SD ±2.24) at baseline to 8.37 mm (SD ±2.37) at V3 and 8.40 
mm (SD ±2.23) at V4. Patellar tendon thickness reduced 
from 7.15 mm (SD ±1.59) to 6.48 mm (SD ±1.33) at V3 and 
6.26 mm (SD ±1.46) at V4. Lateral elbow tendon thickness 
decreased from 6.18 mm (SD ±0.73) to 5.70 mm (SD ±0.90) 
at V3 and 5.28 mm (SD ±0.87) at V4.
Power Doppler assessment revealed a significant decrease 
in neovascularization grade for each tendon at V3 and V4 
when compared to baseline (Figure 4).
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Introduction
Tendinopathies are common degenerative diseases that 
lead to long-term disability in millions of people around the 
world [1]. Contemporary pathophysiological models focus 
on a failed healing response with increased tenocyte apop-
tosis, disorganized collagen matrix with an altered type 
I/type III ratio and pathological neoangiogenesis [2-4]. 
Activity-related pain, focal tenderness, swelling and 
reduced range of motion (ROM) are present in patients, 
independently of the involved tendon [5, 6]. These alterati-
ons are reliably confirmed ultrasonographically - tendon 
thickening, focal hypoechogenicity and neovascularization 
(on Power Doppler) can be detected with elevated sensiti-
vity and specificity - thus US has been widely recognized 
also as a tool for diagnostic and image-guided treatment 
[7-10]. There is diagnostic certainty, but no gold standard 
treatment: eccentric loading can induce remodeling of 
tendon structure in some patients but produces widely 
di�erent results [4].
Pharmacological interventions, for example NSAIDs, have a 
debated role since they achieve only temporary symptoma-
tic improvement and have some potential harmful 
long-term e�ects [11]. Corticosteroid injections have 
short-term benefit, but are usually inferior to conservative 
management over time and might impair the structural 
integrity of tendon, increasing the risk of rupture [12, 13].
In this gap of treatment, in several clinical studies peritendi-
nous hyaluronic acid (HA) injection has been reported as an 
interesting option [14, 15]. HA is a key component of extra-
cellular matrix and synovial �uid, contributing to viscoelas-
ticity and hydration, and in vitro evidence indicates that it 
promotes tenocyte survival and supports type I collagen 
production [16, 17]. Its rheological behavior cushions at low 
speeds and lubricates during rapid, repetitive motion, 
producing a protective “gliding e�ect” on tendon surfaces 
[18, 19]. Small peptides that adhere to tendon surfaces may 
complement HA by acting as boundary lubricants that 
reduce friction and peritendinous adhesions [20].
The objective of this prospective, open-label study was to 
evaluate the e�icacy and safety of three ultrasound-guided 
peritendinous injections of a combined HA-peptide formu-
lation (patented Reganemed Gmbh) for pain relief in 
chronic Achilles, patellar, and lateral elbow tendinopathies.

Materials and methods
Study Design
This is an investigator-driven, prospective, open-label, 
monocentric trial aimed at evaluating the e�icacy of 
ultrasound-guided peritendinous injections of HA+peptide 
(20 mg/ml HA+10 mg/ml) in pain relief in patients with 
chronic tendinopathies. Local Institutional Ethics Commit-
tee approval was obtained for the study protocol, and the 
study was conducted in compliance with the Declaration of 
Helsinki and the International Conference on Harmonisati-
on Guideline for Good Clinical Practice. All patients gave 
written informed consent before inclusion.

Participants
Patients were enrolled between 2020 and 2023, during a 
three-year period. Adults (≥18 years old) of either sex with a 
diagnosis of chronic Achilles, patellar, or lateral elbow 

tendinopathy were eligible. The diagnosis was considered 
to be confirmed by tendon swelling, pain on palpation, 
painful restricted motion, and a VAS pain score ≥50 mm. 
Symptom duration had to be at least six weeks, and 
patients must not have responded to traditional conservati-
ve treatment (such as physical therapy, NSAIDs) for at least 
one month before screening.
The exclusion criteria were recent tendon surgery, lactation 
or pregnancy, and uncontrolled diabetes mellitus (glycosy-
lated hemoglobin >6.7%). Systemic or topical corticosteroi-
ds in the month prior, or NSAID therapy in the 10 days prior 
to the first injection, were also exclusion criteria. Concomi-
tant use of analgesics or physiotherapeutic measures was 
not allowed during the study. Age, sex, weight, height, and 
metabolic risk factors (hypothyroidism, diabetes, hypercho-
lesterolemia) were obtained for all subjects.

Intervention: Ultrasound-Guided Injection Procedure
All of the injections were given under ultrasound guidance 
by a senior orthopaedic surgeon. Each patient received 
three peritendinous injections at weekly intervals. A total of 
2 mL of a sterile combination of hyaluronic acid and pepti-
des (RecoverTendo™) in a pre-filled syringe was used for 
each injection.
For patellar tendinopathy: While in the supine position and 
with the knee slightly �exed, a 22G needle was placed 
under US guidance toward the distal lower pole of the 
patella. The needle was positioned in a cranio-caudal direc-
tion at an angle of 45° toward Ho�a's fat pad, and the soluti-
on was slowly infiltrated into the peritendinous space.

Outcome Measures
The primary e�icacy endpoint was the change in pain 
intensity from baseline (V1) as measured by a 10-cm VAS (0 
= no pain, 10 = extreme pain). Assessments were perfor-
med at baseline and at each follow-up visit: day 7 (V2), day 
14 (V3), and day 56 (V4).
Secondary endpoints included changes in tendon morpho-
logy and vascularity as assessed by US at V3 and V4. Tendon 
structure was evaluated by measuring maximum sagittal 
thickness (in mm). Neovascularization was assessed using 
Power Doppler and graded on a semi-quantitative scale 
from 0 to 3, where 0 = no vascularization, 1 = mild, 2 = 
moderate, and 3 = severe, according to the method descri-
bed by Hoksrud et al. (reference 24 from the provided list, 
though the author name is corrected here for accuracy). A 
clinical evaluation for signs of in�ammation (redness, 
warmth, swelling, tenderness, crepitus) was also performed 
at each visit. Safety was assessed by monitoring and recor-
ding all adverse events (AEs), whether related to the study 
treatment or not, throughout the study period.

Statistical Analysis
Statistical analyses were performed using SAS® software 
(SAS Institute, Inc., Cary, NC, USA). As this was an explora-
tory, open-label study, a formal a priori sample size calcula-
tion was not performed; however, the enrolled population 
was deemed su�icient to detect significant changes at a 5% 
significance level. All tests of hypotheses were two-sided. 
VAS pain scores and tendon properties (thickness, vascula-
rity grade) from baseline to each follow-up visit were 

The sole exception was for the patellar tendon at the V3 
time point, where the reduction did not reach statistical 
significance (p = 0.125). However, by the final follow-up at 
V4, the reduction in neovascularization for the patellar 
tendon was significant compared to baseline (p = 0.016).
The treatment was very well tolerated. No serious adverse 
events were reported during the study. One patients expe-
rienced non-serious adverse events: episode of mild 
lumbosciatic syndrome. Neither event was considered by 
the investigators to be related to the study medication (HA 
+ peptide).

Discussion
Tendinopathies represent a substantial burden in primary 
and specialist care, accounting for a considerable proporti-
on of musculoskeletal consultations, yet the search for a 
universally accepted gold-standard treatment continues 
[18]. Although the e�icacy and safety of hyaluronic acid in 
the treatment of osteoarthritis are well established [21, 22], 
the evidence for its application in the treatment of tendon 
diseases is relatively limited. This study aimed to investigate 
the e�ectiveness and safety of a novel peritendinous HA 
and peptide solution in patients with chronic painful Achil-
les, patellar, and lateral elbow tendinopathy.
The main result in our study was a marked, long-lasting 
reduction of pain after three once-a-week injections of HA 
+ peptide. This is consistent with the findings of Kumai et al. 
[23], who found that a single injection of high-molecu-
lar-weight HA induced rapid but short-term pain relief in 
patientszz with insertional tendinopathies. In this study, we 
observed an immediate analgesic e�ect and a gradual and 
persistent reduction in pain at the 56-day follow-up visit. 
This sustained e�ect allows us to hypothesize that a series 
of three injections can produce a prolonged outcome that 
goes beyond the immediate post-injection phase, probably 
in�uencing the underlying pathological process in patients 
who do not respond to conventional therapies. Our findin-
gs are further corroborated by Frizziero et al. [4], who repor-
ted that three injections of HA provided superior and more 
rapid clinical improvement compared to extracorporeal 
shock-wave therapy (ESWT) in patients with rotator cu� 
tendinopathy, with e�ects lasting up to three months.
The improvement in pain was paralleled by favorable struc-
tural changes observed on ultrasound. We noted a signifi-
cant reduction in tendon thickness and a marked decrease 
in neovascularization, a finding consistent with the work of 
Lynen et al. [24]. In their randomized trial on mid-portion 
Achilles tendinopathy, they found that peritendinous HA 
injections were superior to ESWT in reducing neovasculari-

zation, with over half of the HA-treated patients showing an 
absence of Power Doppler signal at follow-up. In our study, 
the reduction in neovascularization was significant for all 
tendons at the final follow-up, reinforcing the potential of 
HA to positively in�uence the aberrant healing response 
characteristic of chronic tendinopathy. The transient lack of 
significant neovascularization reduction at V3 in the patel-
lar tendon subgroup may be attributed to the smaller 
sample size (n=16) and warrants further investigation in a 
larger cohort.
The observed clinical and structural improvements may be 
attributable to the synergistic mechanisms of the two 
active components. Hyaluronic acid is known to restore the 
viscoelastic properties of the extracellular matrix, promote 
a favorable collagen I/III ratio by tenocytes, and reduce 
friction through its "gliding e�ect" [17, 18]. The retention of 
peptides binding to the tendon surface might further 
contribute to this e�ect, by means of a boundary lubricati-
on mechanism that reduces surface-to-surface contact and 
consequently shear stress [20]. The marked decrease in 
tendon thickness and vascularity we demonstrated could 
be a deferred e�ect of this mechanical shielding, since 
friction reduction might diminish microtrauma with 
subsequent downregulation of local in�ammatory and 
angiogenic responses.
There are number of limitations to this study which should 
be considered when interpreting the results. First, the 
open-label, single-center design without a control group 
introduces the potential for bias, particularly the placebo 
e�ect. Second, the follow-up period of 56 days, while 
adequate to assess short-term e�icacy, is insu�icient to 
determine the long-term durability of the treatment e�ect. 
Third, the study lacked functional outcome scores specific 
to each tendon (e.g., VISA-A for Achilles, VISA-P for patellar 
tendinopathy), which would have provided a more comp-
rehensive assessment of patient-reported functional 
recovery. Finally, the sample size, while adequate for detec-
ting a significant signal, was not based on a formal power 
calculation, and the results, particularly for the smaller 
patellar tendon subgroup, should be considered prelimi-
nary.
Despite these limitations, this study provides clinically 
valuable evidence that a course of three US-guided periten-
dinous injections of a HA + peptide combination is a safe, 
well-tolerated, and e�ective intervention for reducing pain 
and improving tendon structure in the short-term manage-
ment of chronic lower and upper limb tendinopathies.

Conclusion
The findings of this prospective, open-label study demonst-
rate that ultrasound-guided peritendinous injections of 
hyaluronic acid combined with peptides lead to significant 
and clinically meaningful reductions in pain, accompanied 
by objective improvements in tendon thickness and 
neovascularization as assessed by ultrasound. This thera-
peutic e�ect was consistent across Achilles, patellar, and 
lateral elbow tendinopathies. The excellent safety profile 
and high tolerability observed suggest that this combinati-
on therapy represents a viable and e�ective option in the 
management of patients su�ering from chronic, painful 
tendinopathies who have not responded to conventional 

treatments.
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compared between groups by the two-sample T-test or 
Wilcoxon rank-sum test for non-normal outcomes. Statisti-
cal significance was considered at p ≤ 0.05. An analysis of 
covariance (ANCOVA) model was used to assess the mean 
di�erence in the pain reduction from baseline to day 56, 
controlling for the following potential confounders existing 
at baseline: sex, age, type of tendon treated, number of 
injections, and number of metabolic risk factors. The safety 
population included all patients who received at least one 
injection; the e�icacy population had all those who recei-
ved at least one injection and had at least one post-baseline 
assessment.

Results
A total of 62 patients were treated and analyzed, with 81 
painful tendons included. The distribution of involved 
tendons was: 40 Achilles (49.3%), 25 lateral elbow (30.9%), 
and 16 patellar (19.8%) (Figure 1).

The study group was composed of 47 (75.8%) males and 15 
(24.2%) females, with a mean age of 46.1 years (SD ±12.5). 
The patient demographics are shown in Table 1. Hypercho-
lesterolemia (16.1%) and hypothyroidism (9.7%) were the 
most common metabolic riskfactors, whereas the vast 
majority of patients (98.4%) did not have diabetes.

A statistically significant reduction in mean VAS pain scores 
from baseline was observed at all post-treatment time 
points (V2, V3, and V4) for each type of tendinopathy (p< 
0.001) (Figure 2).

In the Achilles tendinopathy group (n=40), mean VAS 
decreased progressively from 7.72 cm (SD ±1.24) at baseli-
ne to 7.36 cm (SD ±0.88) at V2, 3.72 cm (SD ±1.98) at V3, and 
2.07 cm (SD ±2.10) at V4.
In the patellar tendinopathy group (n=16), mean VAS 
decreased from 7.79 cm (SD ±0.93) at baseline to 5.13 cm 
(SD ±1.48) at V2, 3.78 cm (SD ±1.64) at V3, and 2.40 cm (SD 
±2.09) at V4.
In the lateral elbow tendinopathy group (n=25), mean VAS 
decreased from 8.19 cm (SD ±0.79) at baseline to 5.25 cm 
(SD ±1.80) at V2, 3.39 cm (SD ±1.91) at V3, and 1.74 cm (SD 
±2.17) at V4.
The ANCOVA model, adjusting for sex, age, tendon type, 
number of injections, and risk factors, confirmed that the 
magnitude of pain reduction was similar across all three 
tendon groups, with no statistically significant di�erences 
detected between them (p > 0.05).
A significant reduction in mean sagittal tendon thickness 
from baseline was observed at both V3 and V4 for all tendi-
nopathy types (p< 0.05) (Figure 3).

 For the Achilles tendon, thickness decreased from 9.33 mm 
(SD ±2.24) at baseline to 8.37 mm (SD ±2.37) at V3 and 8.40 
mm (SD ±2.23) at V4. Patellar tendon thickness reduced 
from 7.15 mm (SD ±1.59) to 6.48 mm (SD ±1.33) at V3 and 
6.26 mm (SD ±1.46) at V4. Lateral elbow tendon thickness 
decreased from 6.18 mm (SD ±0.73) to 5.70 mm (SD ±0.90) 
at V3 and 5.28 mm (SD ±0.87) at V4.
Power Doppler assessment revealed a significant decrease 
in neovascularization grade for each tendon at V3 and V4 
when compared to baseline (Figure 4).

Introduction
Tendinopathies are common degenerative diseases that 
lead to long-term disability in millions of people around the 
world [1]. Contemporary pathophysiological models focus 
on a failed healing response with increased tenocyte apop-
tosis, disorganized collagen matrix with an altered type 
I/type III ratio and pathological neoangiogenesis [2-4]. 
Activity-related pain, focal tenderness, swelling and 
reduced range of motion (ROM) are present in patients, 
independently of the involved tendon [5, 6]. These alterati-
ons are reliably confirmed ultrasonographically - tendon 
thickening, focal hypoechogenicity and neovascularization 
(on Power Doppler) can be detected with elevated sensiti-
vity and specificity - thus US has been widely recognized 
also as a tool for diagnostic and image-guided treatment 
[7-10]. There is diagnostic certainty, but no gold standard 
treatment: eccentric loading can induce remodeling of 
tendon structure in some patients but produces widely 
di�erent results [4].
Pharmacological interventions, for example NSAIDs, have a 
debated role since they achieve only temporary symptoma-
tic improvement and have some potential harmful 
long-term e�ects [11]. Corticosteroid injections have 
short-term benefit, but are usually inferior to conservative 
management over time and might impair the structural 
integrity of tendon, increasing the risk of rupture [12, 13].
In this gap of treatment, in several clinical studies peritendi-
nous hyaluronic acid (HA) injection has been reported as an 
interesting option [14, 15]. HA is a key component of extra-
cellular matrix and synovial �uid, contributing to viscoelas-
ticity and hydration, and in vitro evidence indicates that it 
promotes tenocyte survival and supports type I collagen 
production [16, 17]. Its rheological behavior cushions at low 
speeds and lubricates during rapid, repetitive motion, 
producing a protective “gliding e�ect” on tendon surfaces 
[18, 19]. Small peptides that adhere to tendon surfaces may 
complement HA by acting as boundary lubricants that 
reduce friction and peritendinous adhesions [20].
The objective of this prospective, open-label study was to 
evaluate the e�icacy and safety of three ultrasound-guided 
peritendinous injections of a combined HA-peptide formu-
lation (patented Reganemed Gmbh) for pain relief in 
chronic Achilles, patellar, and lateral elbow tendinopathies.

Materials and methods
Study Design
This is an investigator-driven, prospective, open-label, 
monocentric trial aimed at evaluating the e�icacy of 
ultrasound-guided peritendinous injections of HA+peptide 
(20 mg/ml HA+10 mg/ml) in pain relief in patients with 
chronic tendinopathies. Local Institutional Ethics Commit-
tee approval was obtained for the study protocol, and the 
study was conducted in compliance with the Declaration of 
Helsinki and the International Conference on Harmonisati-
on Guideline for Good Clinical Practice. All patients gave 
written informed consent before inclusion.

Participants
Patients were enrolled between 2020 and 2023, during a 
three-year period. Adults (≥18 years old) of either sex with a 
diagnosis of chronic Achilles, patellar, or lateral elbow 

tendinopathy were eligible. The diagnosis was considered 
to be confirmed by tendon swelling, pain on palpation, 
painful restricted motion, and a VAS pain score ≥50 mm. 
Symptom duration had to be at least six weeks, and 
patients must not have responded to traditional conservati-
ve treatment (such as physical therapy, NSAIDs) for at least 
one month before screening.
The exclusion criteria were recent tendon surgery, lactation 
or pregnancy, and uncontrolled diabetes mellitus (glycosy-
lated hemoglobin >6.7%). Systemic or topical corticosteroi-
ds in the month prior, or NSAID therapy in the 10 days prior 
to the first injection, were also exclusion criteria. Concomi-
tant use of analgesics or physiotherapeutic measures was 
not allowed during the study. Age, sex, weight, height, and 
metabolic risk factors (hypothyroidism, diabetes, hypercho-
lesterolemia) were obtained for all subjects.

Intervention: Ultrasound-Guided Injection Procedure
All of the injections were given under ultrasound guidance 
by a senior orthopaedic surgeon. Each patient received 
three peritendinous injections at weekly intervals. A total of 
2 mL of a sterile combination of hyaluronic acid and pepti-
des (RecoverTendo™) in a pre-filled syringe was used for 
each injection.
For patellar tendinopathy: While in the supine position and 
with the knee slightly �exed, a 22G needle was placed 
under US guidance toward the distal lower pole of the 
patella. The needle was positioned in a cranio-caudal direc-
tion at an angle of 45° toward Ho�a's fat pad, and the soluti-
on was slowly infiltrated into the peritendinous space.

Outcome Measures
The primary e�icacy endpoint was the change in pain 
intensity from baseline (V1) as measured by a 10-cm VAS (0 
= no pain, 10 = extreme pain). Assessments were perfor-
med at baseline and at each follow-up visit: day 7 (V2), day 
14 (V3), and day 56 (V4).
Secondary endpoints included changes in tendon morpho-
logy and vascularity as assessed by US at V3 and V4. Tendon 
structure was evaluated by measuring maximum sagittal 
thickness (in mm). Neovascularization was assessed using 
Power Doppler and graded on a semi-quantitative scale 
from 0 to 3, where 0 = no vascularization, 1 = mild, 2 = 
moderate, and 3 = severe, according to the method descri-
bed by Hoksrud et al. (reference 24 from the provided list, 
though the author name is corrected here for accuracy). A 
clinical evaluation for signs of in�ammation (redness, 
warmth, swelling, tenderness, crepitus) was also performed 
at each visit. Safety was assessed by monitoring and recor-
ding all adverse events (AEs), whether related to the study 
treatment or not, throughout the study period.

Statistical Analysis
Statistical analyses were performed using SAS® software 
(SAS Institute, Inc., Cary, NC, USA). As this was an explora-
tory, open-label study, a formal a priori sample size calcula-
tion was not performed; however, the enrolled population 
was deemed su�icient to detect significant changes at a 5% 
significance level. All tests of hypotheses were two-sided. 
VAS pain scores and tendon properties (thickness, vascula-
rity grade) from baseline to each follow-up visit were 

The sole exception was for the patellar tendon at the V3 
time point, where the reduction did not reach statistical 
significance (p = 0.125). However, by the final follow-up at 
V4, the reduction in neovascularization for the patellar 
tendon was significant compared to baseline (p = 0.016).
The treatment was very well tolerated. No serious adverse 
events were reported during the study. One patients expe-
rienced non-serious adverse events: episode of mild 
lumbosciatic syndrome. Neither event was considered by 
the investigators to be related to the study medication (HA 
+ peptide).

Discussion
Tendinopathies represent a substantial burden in primary 
and specialist care, accounting for a considerable proporti-
on of musculoskeletal consultations, yet the search for a 
universally accepted gold-standard treatment continues 
[18]. Although the e�icacy and safety of hyaluronic acid in 
the treatment of osteoarthritis are well established [21, 22], 
the evidence for its application in the treatment of tendon 
diseases is relatively limited. This study aimed to investigate 
the e�ectiveness and safety of a novel peritendinous HA 
and peptide solution in patients with chronic painful Achil-
les, patellar, and lateral elbow tendinopathy.
The main result in our study was a marked, long-lasting 
reduction of pain after three once-a-week injections of HA 
+ peptide. This is consistent with the findings of Kumai et al. 
[23], who found that a single injection of high-molecu-
lar-weight HA induced rapid but short-term pain relief in 
patientszz with insertional tendinopathies. In this study, we 
observed an immediate analgesic e�ect and a gradual and 
persistent reduction in pain at the 56-day follow-up visit. 
This sustained e�ect allows us to hypothesize that a series 
of three injections can produce a prolonged outcome that 
goes beyond the immediate post-injection phase, probably 
in�uencing the underlying pathological process in patients 
who do not respond to conventional therapies. Our findin-
gs are further corroborated by Frizziero et al. [4], who repor-
ted that three injections of HA provided superior and more 
rapid clinical improvement compared to extracorporeal 
shock-wave therapy (ESWT) in patients with rotator cu� 
tendinopathy, with e�ects lasting up to three months.
The improvement in pain was paralleled by favorable struc-
tural changes observed on ultrasound. We noted a signifi-
cant reduction in tendon thickness and a marked decrease 
in neovascularization, a finding consistent with the work of 
Lynen et al. [24]. In their randomized trial on mid-portion 
Achilles tendinopathy, they found that peritendinous HA 
injections were superior to ESWT in reducing neovasculari-

zation, with over half of the HA-treated patients showing an 
absence of Power Doppler signal at follow-up. In our study, 
the reduction in neovascularization was significant for all 
tendons at the final follow-up, reinforcing the potential of 
HA to positively in�uence the aberrant healing response 
characteristic of chronic tendinopathy. The transient lack of 
significant neovascularization reduction at V3 in the patel-
lar tendon subgroup may be attributed to the smaller 
sample size (n=16) and warrants further investigation in a 
larger cohort.
The observed clinical and structural improvements may be 
attributable to the synergistic mechanisms of the two 
active components. Hyaluronic acid is known to restore the 
viscoelastic properties of the extracellular matrix, promote 
a favorable collagen I/III ratio by tenocytes, and reduce 
friction through its "gliding e�ect" [17, 18]. The retention of 
peptides binding to the tendon surface might further 
contribute to this e�ect, by means of a boundary lubricati-
on mechanism that reduces surface-to-surface contact and 
consequently shear stress [20]. The marked decrease in 
tendon thickness and vascularity we demonstrated could 
be a deferred e�ect of this mechanical shielding, since 
friction reduction might diminish microtrauma with 
subsequent downregulation of local in�ammatory and 
angiogenic responses.
There are number of limitations to this study which should 
be considered when interpreting the results. First, the 
open-label, single-center design without a control group 
introduces the potential for bias, particularly the placebo 
e�ect. Second, the follow-up period of 56 days, while 
adequate to assess short-term e�icacy, is insu�icient to 
determine the long-term durability of the treatment e�ect. 
Third, the study lacked functional outcome scores specific 
to each tendon (e.g., VISA-A for Achilles, VISA-P for patellar 
tendinopathy), which would have provided a more comp-
rehensive assessment of patient-reported functional 
recovery. Finally, the sample size, while adequate for detec-
ting a significant signal, was not based on a formal power 
calculation, and the results, particularly for the smaller 
patellar tendon subgroup, should be considered prelimi-
nary.
Despite these limitations, this study provides clinically 
valuable evidence that a course of three US-guided periten-
dinous injections of a HA + peptide combination is a safe, 
well-tolerated, and e�ective intervention for reducing pain 
and improving tendon structure in the short-term manage-
ment of chronic lower and upper limb tendinopathies.

Conclusion
The findings of this prospective, open-label study demonst-
rate that ultrasound-guided peritendinous injections of 
hyaluronic acid combined with peptides lead to significant 
and clinically meaningful reductions in pain, accompanied 
by objective improvements in tendon thickness and 
neovascularization as assessed by ultrasound. This thera-
peutic e�ect was consistent across Achilles, patellar, and 
lateral elbow tendinopathies. The excellent safety profile 
and high tolerability observed suggest that this combinati-
on therapy represents a viable and e�ective option in the 
management of patients su�ering from chronic, painful 
tendinopathies who have not responded to conventional 

Table 1: Baseline Demographic and Clinical Characteristics of the Study Population (N=62) 
 

Characteristic Value 
Age (years) 

Mean ± SD 46.1 ± 12.5 
Range 18–75 

Gender, n (%) 
Male 47 (75.8) 

Female 15 (24.2) 
Weight (kg) 

Mean ± SD 74.0 ± 9.8 
Range 55–91 

Height (cm) 
Mean ± SD 158.3 ± 8.7 

Range 145–182 
Metabolic Risk Factors, n (%) 

Hypercholesterolemia 10 (16.1) 
Hypothyroidism 6 (9.7) 
Diabetes mellitus 1 (1.6) 

Tendons Treated (n=81), n (%) 
Achilles tendon 40 (49.4) 

Lateral elbow tendon 25 (30.9) 
Patellar tendon 16 (19.8) 

SD: Standard deviation
 

 

 

Fig 1: Subject disposition 
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Fig 2: Mean pain intensity on VAS at each evaluation, by site of
treated tendon. Legend: V1 Baseline; V2 Day 7;
V3 Day 14; V4 Day 56
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Fig 3: Mean sagittal thickness on US at each evaluation by site of
treated tendon. Legend: V1 Baseline; V3 Day 14; V4 Day 56
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compared between groups by the two-sample T-test or 
Wilcoxon rank-sum test for non-normal outcomes. Statisti-
cal significance was considered at p ≤ 0.05. An analysis of 
covariance (ANCOVA) model was used to assess the mean 
di�erence in the pain reduction from baseline to day 56, 
controlling for the following potential confounders existing 
at baseline: sex, age, type of tendon treated, number of 
injections, and number of metabolic risk factors. The safety 
population included all patients who received at least one 
injection; the e�icacy population had all those who recei-
ved at least one injection and had at least one post-baseline 
assessment.

Results
A total of 62 patients were treated and analyzed, with 81 
painful tendons included. The distribution of involved 
tendons was: 40 Achilles (49.3%), 25 lateral elbow (30.9%), 
and 16 patellar (19.8%) (Figure 1).

The study group was composed of 47 (75.8%) males and 15 
(24.2%) females, with a mean age of 46.1 years (SD ±12.5). 
The patient demographics are shown in Table 1. Hypercho-
lesterolemia (16.1%) and hypothyroidism (9.7%) were the 
most common metabolic riskfactors, whereas the vast 
majority of patients (98.4%) did not have diabetes.

A statistically significant reduction in mean VAS pain scores 
from baseline was observed at all post-treatment time 
points (V2, V3, and V4) for each type of tendinopathy (p< 
0.001) (Figure 2).

In the Achilles tendinopathy group (n=40), mean VAS 
decreased progressively from 7.72 cm (SD ±1.24) at baseli-
ne to 7.36 cm (SD ±0.88) at V2, 3.72 cm (SD ±1.98) at V3, and 
2.07 cm (SD ±2.10) at V4.
In the patellar tendinopathy group (n=16), mean VAS 
decreased from 7.79 cm (SD ±0.93) at baseline to 5.13 cm 
(SD ±1.48) at V2, 3.78 cm (SD ±1.64) at V3, and 2.40 cm (SD 
±2.09) at V4.
In the lateral elbow tendinopathy group (n=25), mean VAS 
decreased from 8.19 cm (SD ±0.79) at baseline to 5.25 cm 
(SD ±1.80) at V2, 3.39 cm (SD ±1.91) at V3, and 1.74 cm (SD 
±2.17) at V4.
The ANCOVA model, adjusting for sex, age, tendon type, 
number of injections, and risk factors, confirmed that the 
magnitude of pain reduction was similar across all three 
tendon groups, with no statistically significant di�erences 
detected between them (p > 0.05).
A significant reduction in mean sagittal tendon thickness 
from baseline was observed at both V3 and V4 for all tendi-
nopathy types (p< 0.05) (Figure 3).

 For the Achilles tendon, thickness decreased from 9.33 mm 
(SD ±2.24) at baseline to 8.37 mm (SD ±2.37) at V3 and 8.40 
mm (SD ±2.23) at V4. Patellar tendon thickness reduced 
from 7.15 mm (SD ±1.59) to 6.48 mm (SD ±1.33) at V3 and 
6.26 mm (SD ±1.46) at V4. Lateral elbow tendon thickness 
decreased from 6.18 mm (SD ±0.73) to 5.70 mm (SD ±0.90) 
at V3 and 5.28 mm (SD ±0.87) at V4.
Power Doppler assessment revealed a significant decrease 
in neovascularization grade for each tendon at V3 and V4 
when compared to baseline (Figure 4).

Introduction
Tendinopathies are common degenerative diseases that 
lead to long-term disability in millions of people around the 
world [1]. Contemporary pathophysiological models focus 
on a failed healing response with increased tenocyte apop-
tosis, disorganized collagen matrix with an altered type 
I/type III ratio and pathological neoangiogenesis [2-4]. 
Activity-related pain, focal tenderness, swelling and 
reduced range of motion (ROM) are present in patients, 
independently of the involved tendon [5, 6]. These alterati-
ons are reliably confirmed ultrasonographically - tendon 
thickening, focal hypoechogenicity and neovascularization 
(on Power Doppler) can be detected with elevated sensiti-
vity and specificity - thus US has been widely recognized 
also as a tool for diagnostic and image-guided treatment 
[7-10]. There is diagnostic certainty, but no gold standard 
treatment: eccentric loading can induce remodeling of 
tendon structure in some patients but produces widely 
di�erent results [4].
Pharmacological interventions, for example NSAIDs, have a 
debated role since they achieve only temporary symptoma-
tic improvement and have some potential harmful 
long-term e�ects [11]. Corticosteroid injections have 
short-term benefit, but are usually inferior to conservative 
management over time and might impair the structural 
integrity of tendon, increasing the risk of rupture [12, 13].
In this gap of treatment, in several clinical studies peritendi-
nous hyaluronic acid (HA) injection has been reported as an 
interesting option [14, 15]. HA is a key component of extra-
cellular matrix and synovial �uid, contributing to viscoelas-
ticity and hydration, and in vitro evidence indicates that it 
promotes tenocyte survival and supports type I collagen 
production [16, 17]. Its rheological behavior cushions at low 
speeds and lubricates during rapid, repetitive motion, 
producing a protective “gliding e�ect” on tendon surfaces 
[18, 19]. Small peptides that adhere to tendon surfaces may 
complement HA by acting as boundary lubricants that 
reduce friction and peritendinous adhesions [20].
The objective of this prospective, open-label study was to 
evaluate the e�icacy and safety of three ultrasound-guided 
peritendinous injections of a combined HA-peptide formu-
lation (patented Reganemed Gmbh) for pain relief in 
chronic Achilles, patellar, and lateral elbow tendinopathies.

Materials and methods
Study Design
This is an investigator-driven, prospective, open-label, 
monocentric trial aimed at evaluating the e�icacy of 
ultrasound-guided peritendinous injections of HA+peptide 
(20 mg/ml HA+10 mg/ml) in pain relief in patients with 
chronic tendinopathies. Local Institutional Ethics Commit-
tee approval was obtained for the study protocol, and the 
study was conducted in compliance with the Declaration of 
Helsinki and the International Conference on Harmonisati-
on Guideline for Good Clinical Practice. All patients gave 
written informed consent before inclusion.

Participants
Patients were enrolled between 2020 and 2023, during a 
three-year period. Adults (≥18 years old) of either sex with a 
diagnosis of chronic Achilles, patellar, or lateral elbow 

tendinopathy were eligible. The diagnosis was considered 
to be confirmed by tendon swelling, pain on palpation, 
painful restricted motion, and a VAS pain score ≥50 mm. 
Symptom duration had to be at least six weeks, and 
patients must not have responded to traditional conservati-
ve treatment (such as physical therapy, NSAIDs) for at least 
one month before screening.
The exclusion criteria were recent tendon surgery, lactation 
or pregnancy, and uncontrolled diabetes mellitus (glycosy-
lated hemoglobin >6.7%). Systemic or topical corticosteroi-
ds in the month prior, or NSAID therapy in the 10 days prior 
to the first injection, were also exclusion criteria. Concomi-
tant use of analgesics or physiotherapeutic measures was 
not allowed during the study. Age, sex, weight, height, and 
metabolic risk factors (hypothyroidism, diabetes, hypercho-
lesterolemia) were obtained for all subjects.

Intervention: Ultrasound-Guided Injection Procedure
All of the injections were given under ultrasound guidance 
by a senior orthopaedic surgeon. Each patient received 
three peritendinous injections at weekly intervals. A total of 
2 mL of a sterile combination of hyaluronic acid and pepti-
des (RecoverTendo™) in a pre-filled syringe was used for 
each injection.
For patellar tendinopathy: While in the supine position and 
with the knee slightly �exed, a 22G needle was placed 
under US guidance toward the distal lower pole of the 
patella. The needle was positioned in a cranio-caudal direc-
tion at an angle of 45° toward Ho�a's fat pad, and the soluti-
on was slowly infiltrated into the peritendinous space.

Outcome Measures
The primary e�icacy endpoint was the change in pain 
intensity from baseline (V1) as measured by a 10-cm VAS (0 
= no pain, 10 = extreme pain). Assessments were perfor-
med at baseline and at each follow-up visit: day 7 (V2), day 
14 (V3), and day 56 (V4).
Secondary endpoints included changes in tendon morpho-
logy and vascularity as assessed by US at V3 and V4. Tendon 
structure was evaluated by measuring maximum sagittal 
thickness (in mm). Neovascularization was assessed using 
Power Doppler and graded on a semi-quantitative scale 
from 0 to 3, where 0 = no vascularization, 1 = mild, 2 = 
moderate, and 3 = severe, according to the method descri-
bed by Hoksrud et al. (reference 24 from the provided list, 
though the author name is corrected here for accuracy). A 
clinical evaluation for signs of in�ammation (redness, 
warmth, swelling, tenderness, crepitus) was also performed 
at each visit. Safety was assessed by monitoring and recor-
ding all adverse events (AEs), whether related to the study 
treatment or not, throughout the study period.

Statistical Analysis
Statistical analyses were performed using SAS® software 
(SAS Institute, Inc., Cary, NC, USA). As this was an explora-
tory, open-label study, a formal a priori sample size calcula-
tion was not performed; however, the enrolled population 
was deemed su�icient to detect significant changes at a 5% 
significance level. All tests of hypotheses were two-sided. 
VAS pain scores and tendon properties (thickness, vascula-
rity grade) from baseline to each follow-up visit were 

The sole exception was for the patellar tendon at the V3 
time point, where the reduction did not reach statistical 
significance (p = 0.125). However, by the final follow-up at 
V4, the reduction in neovascularization for the patellar 
tendon was significant compared to baseline (p = 0.016).
The treatment was very well tolerated. No serious adverse 
events were reported during the study. One patients expe-
rienced non-serious adverse events: episode of mild 
lumbosciatic syndrome. Neither event was considered by 
the investigators to be related to the study medication (HA 
+ peptide).

Discussion
Tendinopathies represent a substantial burden in primary 
and specialist care, accounting for a considerable proporti-
on of musculoskeletal consultations, yet the search for a 
universally accepted gold-standard treatment continues 
[18]. Although the e�icacy and safety of hyaluronic acid in 
the treatment of osteoarthritis are well established [21, 22], 
the evidence for its application in the treatment of tendon 
diseases is relatively limited. This study aimed to investigate 
the e�ectiveness and safety of a novel peritendinous HA 
and peptide solution in patients with chronic painful Achil-
les, patellar, and lateral elbow tendinopathy.
The main result in our study was a marked, long-lasting 
reduction of pain after three once-a-week injections of HA 
+ peptide. This is consistent with the findings of Kumai et al. 
[23], who found that a single injection of high-molecu-
lar-weight HA induced rapid but short-term pain relief in 
patientszz with insertional tendinopathies. In this study, we 
observed an immediate analgesic e�ect and a gradual and 
persistent reduction in pain at the 56-day follow-up visit. 
This sustained e�ect allows us to hypothesize that a series 
of three injections can produce a prolonged outcome that 
goes beyond the immediate post-injection phase, probably 
in�uencing the underlying pathological process in patients 
who do not respond to conventional therapies. Our findin-
gs are further corroborated by Frizziero et al. [4], who repor-
ted that three injections of HA provided superior and more 
rapid clinical improvement compared to extracorporeal 
shock-wave therapy (ESWT) in patients with rotator cu� 
tendinopathy, with e�ects lasting up to three months.
The improvement in pain was paralleled by favorable struc-
tural changes observed on ultrasound. We noted a signifi-
cant reduction in tendon thickness and a marked decrease 
in neovascularization, a finding consistent with the work of 
Lynen et al. [24]. In their randomized trial on mid-portion 
Achilles tendinopathy, they found that peritendinous HA 
injections were superior to ESWT in reducing neovasculari-

zation, with over half of the HA-treated patients showing an 
absence of Power Doppler signal at follow-up. In our study, 
the reduction in neovascularization was significant for all 
tendons at the final follow-up, reinforcing the potential of 
HA to positively in�uence the aberrant healing response 
characteristic of chronic tendinopathy. The transient lack of 
significant neovascularization reduction at V3 in the patel-
lar tendon subgroup may be attributed to the smaller 
sample size (n=16) and warrants further investigation in a 
larger cohort.
The observed clinical and structural improvements may be 
attributable to the synergistic mechanisms of the two 
active components. Hyaluronic acid is known to restore the 
viscoelastic properties of the extracellular matrix, promote 
a favorable collagen I/III ratio by tenocytes, and reduce 
friction through its "gliding e�ect" [17, 18]. The retention of 
peptides binding to the tendon surface might further 
contribute to this e�ect, by means of a boundary lubricati-
on mechanism that reduces surface-to-surface contact and 
consequently shear stress [20]. The marked decrease in 
tendon thickness and vascularity we demonstrated could 
be a deferred e�ect of this mechanical shielding, since 
friction reduction might diminish microtrauma with 
subsequent downregulation of local in�ammatory and 
angiogenic responses.
There are number of limitations to this study which should 
be considered when interpreting the results. First, the 
open-label, single-center design without a control group 
introduces the potential for bias, particularly the placebo 
e�ect. Second, the follow-up period of 56 days, while 
adequate to assess short-term e�icacy, is insu�icient to 
determine the long-term durability of the treatment e�ect. 
Third, the study lacked functional outcome scores specific 
to each tendon (e.g., VISA-A for Achilles, VISA-P for patellar 
tendinopathy), which would have provided a more comp-
rehensive assessment of patient-reported functional 
recovery. Finally, the sample size, while adequate for detec-
ting a significant signal, was not based on a formal power 
calculation, and the results, particularly for the smaller 
patellar tendon subgroup, should be considered prelimi-
nary.
Despite these limitations, this study provides clinically 
valuable evidence that a course of three US-guided periten-
dinous injections of a HA + peptide combination is a safe, 
well-tolerated, and e�ective intervention for reducing pain 
and improving tendon structure in the short-term manage-
ment of chronic lower and upper limb tendinopathies.

Conclusion
The findings of this prospective, open-label study demonst-
rate that ultrasound-guided peritendinous injections of 
hyaluronic acid combined with peptides lead to significant 
and clinically meaningful reductions in pain, accompanied 
by objective improvements in tendon thickness and 
neovascularization as assessed by ultrasound. This thera-
peutic e�ect was consistent across Achilles, patellar, and 
lateral elbow tendinopathies. The excellent safety profile 
and high tolerability observed suggest that this combinati-
on therapy represents a viable and e�ective option in the 
management of patients su�ering from chronic, painful 
tendinopathies who have not responded to conventional 

Fig 4:Mean vascularization on US at each evaluation by site of
treated tendon. Legend: V1 Baseline; V3 Day 14; V4 Day 56
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compared between groups by the two-sample T-test or 
Wilcoxon rank-sum test for non-normal outcomes. Statisti-
cal significance was considered at p ≤ 0.05. An analysis of 
covariance (ANCOVA) model was used to assess the mean 
di�erence in the pain reduction from baseline to day 56, 
controlling for the following potential confounders existing 
at baseline: sex, age, type of tendon treated, number of 
injections, and number of metabolic risk factors. The safety 
population included all patients who received at least one 
injection; the e�icacy population had all those who recei-
ved at least one injection and had at least one post-baseline 
assessment.

Results
A total of 62 patients were treated and analyzed, with 81 
painful tendons included. The distribution of involved 
tendons was: 40 Achilles (49.3%), 25 lateral elbow (30.9%), 
and 16 patellar (19.8%) (Figure 1).

The study group was composed of 47 (75.8%) males and 15 
(24.2%) females, with a mean age of 46.1 years (SD ±12.5). 
The patient demographics are shown in Table 1. Hypercho-
lesterolemia (16.1%) and hypothyroidism (9.7%) were the 
most common metabolic riskfactors, whereas the vast 
majority of patients (98.4%) did not have diabetes.

A statistically significant reduction in mean VAS pain scores 
from baseline was observed at all post-treatment time 
points (V2, V3, and V4) for each type of tendinopathy (p< 
0.001) (Figure 2).

In the Achilles tendinopathy group (n=40), mean VAS 
decreased progressively from 7.72 cm (SD ±1.24) at baseli-
ne to 7.36 cm (SD ±0.88) at V2, 3.72 cm (SD ±1.98) at V3, and 
2.07 cm (SD ±2.10) at V4.
In the patellar tendinopathy group (n=16), mean VAS 
decreased from 7.79 cm (SD ±0.93) at baseline to 5.13 cm 
(SD ±1.48) at V2, 3.78 cm (SD ±1.64) at V3, and 2.40 cm (SD 
±2.09) at V4.
In the lateral elbow tendinopathy group (n=25), mean VAS 
decreased from 8.19 cm (SD ±0.79) at baseline to 5.25 cm 
(SD ±1.80) at V2, 3.39 cm (SD ±1.91) at V3, and 1.74 cm (SD 
±2.17) at V4.
The ANCOVA model, adjusting for sex, age, tendon type, 
number of injections, and risk factors, confirmed that the 
magnitude of pain reduction was similar across all three 
tendon groups, with no statistically significant di�erences 
detected between them (p > 0.05).
A significant reduction in mean sagittal tendon thickness 
from baseline was observed at both V3 and V4 for all tendi-
nopathy types (p< 0.05) (Figure 3).

 For the Achilles tendon, thickness decreased from 9.33 mm 
(SD ±2.24) at baseline to 8.37 mm (SD ±2.37) at V3 and 8.40 
mm (SD ±2.23) at V4. Patellar tendon thickness reduced 
from 7.15 mm (SD ±1.59) to 6.48 mm (SD ±1.33) at V3 and 
6.26 mm (SD ±1.46) at V4. Lateral elbow tendon thickness 
decreased from 6.18 mm (SD ±0.73) to 5.70 mm (SD ±0.90) 
at V3 and 5.28 mm (SD ±0.87) at V4.
Power Doppler assessment revealed a significant decrease 
in neovascularization grade for each tendon at V3 and V4 
when compared to baseline (Figure 4).

Introduction
Tendinopathies are common degenerative diseases that 
lead to long-term disability in millions of people around the 
world [1]. Contemporary pathophysiological models focus 
on a failed healing response with increased tenocyte apop-
tosis, disorganized collagen matrix with an altered type 
I/type III ratio and pathological neoangiogenesis [2-4]. 
Activity-related pain, focal tenderness, swelling and 
reduced range of motion (ROM) are present in patients, 
independently of the involved tendon [5, 6]. These alterati-
ons are reliably confirmed ultrasonographically - tendon 
thickening, focal hypoechogenicity and neovascularization 
(on Power Doppler) can be detected with elevated sensiti-
vity and specificity - thus US has been widely recognized 
also as a tool for diagnostic and image-guided treatment 
[7-10]. There is diagnostic certainty, but no gold standard 
treatment: eccentric loading can induce remodeling of 
tendon structure in some patients but produces widely 
di�erent results [4].
Pharmacological interventions, for example NSAIDs, have a 
debated role since they achieve only temporary symptoma-
tic improvement and have some potential harmful 
long-term e�ects [11]. Corticosteroid injections have 
short-term benefit, but are usually inferior to conservative 
management over time and might impair the structural 
integrity of tendon, increasing the risk of rupture [12, 13].
In this gap of treatment, in several clinical studies peritendi-
nous hyaluronic acid (HA) injection has been reported as an 
interesting option [14, 15]. HA is a key component of extra-
cellular matrix and synovial �uid, contributing to viscoelas-
ticity and hydration, and in vitro evidence indicates that it 
promotes tenocyte survival and supports type I collagen 
production [16, 17]. Its rheological behavior cushions at low 
speeds and lubricates during rapid, repetitive motion, 
producing a protective “gliding e�ect” on tendon surfaces 
[18, 19]. Small peptides that adhere to tendon surfaces may 
complement HA by acting as boundary lubricants that 
reduce friction and peritendinous adhesions [20].
The objective of this prospective, open-label study was to 
evaluate the e�icacy and safety of three ultrasound-guided 
peritendinous injections of a combined HA-peptide formu-
lation (patented Reganemed Gmbh) for pain relief in 
chronic Achilles, patellar, and lateral elbow tendinopathies.

Materials and methods
Study Design
This is an investigator-driven, prospective, open-label, 
monocentric trial aimed at evaluating the e�icacy of 
ultrasound-guided peritendinous injections of HA+peptide 
(20 mg/ml HA+10 mg/ml) in pain relief in patients with 
chronic tendinopathies. Local Institutional Ethics Commit-
tee approval was obtained for the study protocol, and the 
study was conducted in compliance with the Declaration of 
Helsinki and the International Conference on Harmonisati-
on Guideline for Good Clinical Practice. All patients gave 
written informed consent before inclusion.

Participants
Patients were enrolled between 2020 and 2023, during a 
three-year period. Adults (≥18 years old) of either sex with a 
diagnosis of chronic Achilles, patellar, or lateral elbow 

tendinopathy were eligible. The diagnosis was considered 
to be confirmed by tendon swelling, pain on palpation, 
painful restricted motion, and a VAS pain score ≥50 mm. 
Symptom duration had to be at least six weeks, and 
patients must not have responded to traditional conservati-
ve treatment (such as physical therapy, NSAIDs) for at least 
one month before screening.
The exclusion criteria were recent tendon surgery, lactation 
or pregnancy, and uncontrolled diabetes mellitus (glycosy-
lated hemoglobin >6.7%). Systemic or topical corticosteroi-
ds in the month prior, or NSAID therapy in the 10 days prior 
to the first injection, were also exclusion criteria. Concomi-
tant use of analgesics or physiotherapeutic measures was 
not allowed during the study. Age, sex, weight, height, and 
metabolic risk factors (hypothyroidism, diabetes, hypercho-
lesterolemia) were obtained for all subjects.

Intervention: Ultrasound-Guided Injection Procedure
All of the injections were given under ultrasound guidance 
by a senior orthopaedic surgeon. Each patient received 
three peritendinous injections at weekly intervals. A total of 
2 mL of a sterile combination of hyaluronic acid and pepti-
des (RecoverTendo™) in a pre-filled syringe was used for 
each injection.
For patellar tendinopathy: While in the supine position and 
with the knee slightly �exed, a 22G needle was placed 
under US guidance toward the distal lower pole of the 
patella. The needle was positioned in a cranio-caudal direc-
tion at an angle of 45° toward Ho�a's fat pad, and the soluti-
on was slowly infiltrated into the peritendinous space.

Outcome Measures
The primary e�icacy endpoint was the change in pain 
intensity from baseline (V1) as measured by a 10-cm VAS (0 
= no pain, 10 = extreme pain). Assessments were perfor-
med at baseline and at each follow-up visit: day 7 (V2), day 
14 (V3), and day 56 (V4).
Secondary endpoints included changes in tendon morpho-
logy and vascularity as assessed by US at V3 and V4. Tendon 
structure was evaluated by measuring maximum sagittal 
thickness (in mm). Neovascularization was assessed using 
Power Doppler and graded on a semi-quantitative scale 
from 0 to 3, where 0 = no vascularization, 1 = mild, 2 = 
moderate, and 3 = severe, according to the method descri-
bed by Hoksrud et al. (reference 24 from the provided list, 
though the author name is corrected here for accuracy). A 
clinical evaluation for signs of in�ammation (redness, 
warmth, swelling, tenderness, crepitus) was also performed 
at each visit. Safety was assessed by monitoring and recor-
ding all adverse events (AEs), whether related to the study 
treatment or not, throughout the study period.

Statistical Analysis
Statistical analyses were performed using SAS® software 
(SAS Institute, Inc., Cary, NC, USA). As this was an explora-
tory, open-label study, a formal a priori sample size calcula-
tion was not performed; however, the enrolled population 
was deemed su�icient to detect significant changes at a 5% 
significance level. All tests of hypotheses were two-sided. 
VAS pain scores and tendon properties (thickness, vascula-
rity grade) from baseline to each follow-up visit were 

The sole exception was for the patellar tendon at the V3 
time point, where the reduction did not reach statistical 
significance (p = 0.125). However, by the final follow-up at 
V4, the reduction in neovascularization for the patellar 
tendon was significant compared to baseline (p = 0.016).
The treatment was very well tolerated. No serious adverse 
events were reported during the study. One patients expe-
rienced non-serious adverse events: episode of mild 
lumbosciatic syndrome. Neither event was considered by 
the investigators to be related to the study medication (HA 
+ peptide).

Discussion
Tendinopathies represent a substantial burden in primary 
and specialist care, accounting for a considerable proporti-
on of musculoskeletal consultations, yet the search for a 
universally accepted gold-standard treatment continues 
[18]. Although the e�icacy and safety of hyaluronic acid in 
the treatment of osteoarthritis are well established [21, 22], 
the evidence for its application in the treatment of tendon 
diseases is relatively limited. This study aimed to investigate 
the e�ectiveness and safety of a novel peritendinous HA 
and peptide solution in patients with chronic painful Achil-
les, patellar, and lateral elbow tendinopathy.
The main result in our study was a marked, long-lasting 
reduction of pain after three once-a-week injections of HA 
+ peptide. This is consistent with the findings of Kumai et al. 
[23], who found that a single injection of high-molecu-
lar-weight HA induced rapid but short-term pain relief in 
patientszz with insertional tendinopathies. In this study, we 
observed an immediate analgesic e�ect and a gradual and 
persistent reduction in pain at the 56-day follow-up visit. 
This sustained e�ect allows us to hypothesize that a series 
of three injections can produce a prolonged outcome that 
goes beyond the immediate post-injection phase, probably 
in�uencing the underlying pathological process in patients 
who do not respond to conventional therapies. Our findin-
gs are further corroborated by Frizziero et al. [4], who repor-
ted that three injections of HA provided superior and more 
rapid clinical improvement compared to extracorporeal 
shock-wave therapy (ESWT) in patients with rotator cu� 
tendinopathy, with e�ects lasting up to three months.
The improvement in pain was paralleled by favorable struc-
tural changes observed on ultrasound. We noted a signifi-
cant reduction in tendon thickness and a marked decrease 
in neovascularization, a finding consistent with the work of 
Lynen et al. [24]. In their randomized trial on mid-portion 
Achilles tendinopathy, they found that peritendinous HA 
injections were superior to ESWT in reducing neovasculari-

zation, with over half of the HA-treated patients showing an 
absence of Power Doppler signal at follow-up. In our study, 
the reduction in neovascularization was significant for all 
tendons at the final follow-up, reinforcing the potential of 
HA to positively in�uence the aberrant healing response 
characteristic of chronic tendinopathy. The transient lack of 
significant neovascularization reduction at V3 in the patel-
lar tendon subgroup may be attributed to the smaller 
sample size (n=16) and warrants further investigation in a 
larger cohort.
The observed clinical and structural improvements may be 
attributable to the synergistic mechanisms of the two 
active components. Hyaluronic acid is known to restore the 
viscoelastic properties of the extracellular matrix, promote 
a favorable collagen I/III ratio by tenocytes, and reduce 
friction through its "gliding e�ect" [17, 18]. The retention of 
peptides binding to the tendon surface might further 
contribute to this e�ect, by means of a boundary lubricati-
on mechanism that reduces surface-to-surface contact and 
consequently shear stress [20]. The marked decrease in 
tendon thickness and vascularity we demonstrated could 
be a deferred e�ect of this mechanical shielding, since 
friction reduction might diminish microtrauma with 
subsequent downregulation of local in�ammatory and 
angiogenic responses.
There are number of limitations to this study which should 
be considered when interpreting the results. First, the 
open-label, single-center design without a control group 
introduces the potential for bias, particularly the placebo 
e�ect. Second, the follow-up period of 56 days, while 
adequate to assess short-term e�icacy, is insu�icient to 
determine the long-term durability of the treatment e�ect. 
Third, the study lacked functional outcome scores specific 
to each tendon (e.g., VISA-A for Achilles, VISA-P for patellar 
tendinopathy), which would have provided a more comp-
rehensive assessment of patient-reported functional 
recovery. Finally, the sample size, while adequate for detec-
ting a significant signal, was not based on a formal power 
calculation, and the results, particularly for the smaller 
patellar tendon subgroup, should be considered prelimi-
nary.
Despite these limitations, this study provides clinically 
valuable evidence that a course of three US-guided periten-
dinous injections of a HA + peptide combination is a safe, 
well-tolerated, and e�ective intervention for reducing pain 
and improving tendon structure in the short-term manage-
ment of chronic lower and upper limb tendinopathies.

Conclusion
The findings of this prospective, open-label study demonst-
rate that ultrasound-guided peritendinous injections of 
hyaluronic acid combined with peptides lead to significant 
and clinically meaningful reductions in pain, accompanied 
by objective improvements in tendon thickness and 
neovascularization as assessed by ultrasound. This thera-
peutic e�ect was consistent across Achilles, patellar, and 
lateral elbow tendinopathies. The excellent safety profile 
and high tolerability observed suggest that this combinati-
on therapy represents a viable and e�ective option in the 
management of patients su�ering from chronic, painful 
tendinopathies who have not responded to conventional 

treatments.
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compared between groups by the two-sample T-test or 
Wilcoxon rank-sum test for non-normal outcomes. Statisti-
cal significance was considered at p ≤ 0.05. An analysis of 
covariance (ANCOVA) model was used to assess the mean 
di�erence in the pain reduction from baseline to day 56, 
controlling for the following potential confounders existing 
at baseline: sex, age, type of tendon treated, number of 
injections, and number of metabolic risk factors. The safety 
population included all patients who received at least one 
injection; the e�icacy population had all those who recei-
ved at least one injection and had at least one post-baseline 
assessment.

Results
A total of 62 patients were treated and analyzed, with 81 
painful tendons included. The distribution of involved 
tendons was: 40 Achilles (49.3%), 25 lateral elbow (30.9%), 
and 16 patellar (19.8%) (Figure 1).

The study group was composed of 47 (75.8%) males and 15 
(24.2%) females, with a mean age of 46.1 years (SD ±12.5). 
The patient demographics are shown in Table 1. Hypercho-
lesterolemia (16.1%) and hypothyroidism (9.7%) were the 
most common metabolic riskfactors, whereas the vast 
majority of patients (98.4%) did not have diabetes.

A statistically significant reduction in mean VAS pain scores 
from baseline was observed at all post-treatment time 
points (V2, V3, and V4) for each type of tendinopathy (p< 
0.001) (Figure 2).

In the Achilles tendinopathy group (n=40), mean VAS 
decreased progressively from 7.72 cm (SD ±1.24) at baseli-
ne to 7.36 cm (SD ±0.88) at V2, 3.72 cm (SD ±1.98) at V3, and 
2.07 cm (SD ±2.10) at V4.
In the patellar tendinopathy group (n=16), mean VAS 
decreased from 7.79 cm (SD ±0.93) at baseline to 5.13 cm 
(SD ±1.48) at V2, 3.78 cm (SD ±1.64) at V3, and 2.40 cm (SD 
±2.09) at V4.
In the lateral elbow tendinopathy group (n=25), mean VAS 
decreased from 8.19 cm (SD ±0.79) at baseline to 5.25 cm 
(SD ±1.80) at V2, 3.39 cm (SD ±1.91) at V3, and 1.74 cm (SD 
±2.17) at V4.
The ANCOVA model, adjusting for sex, age, tendon type, 
number of injections, and risk factors, confirmed that the 
magnitude of pain reduction was similar across all three 
tendon groups, with no statistically significant di�erences 
detected between them (p > 0.05).
A significant reduction in mean sagittal tendon thickness 
from baseline was observed at both V3 and V4 for all tendi-
nopathy types (p< 0.05) (Figure 3).

 For the Achilles tendon, thickness decreased from 9.33 mm 
(SD ±2.24) at baseline to 8.37 mm (SD ±2.37) at V3 and 8.40 
mm (SD ±2.23) at V4. Patellar tendon thickness reduced 
from 7.15 mm (SD ±1.59) to 6.48 mm (SD ±1.33) at V3 and 
6.26 mm (SD ±1.46) at V4. Lateral elbow tendon thickness 
decreased from 6.18 mm (SD ±0.73) to 5.70 mm (SD ±0.90) 
at V3 and 5.28 mm (SD ±0.87) at V4.
Power Doppler assessment revealed a significant decrease 
in neovascularization grade for each tendon at V3 and V4 
when compared to baseline (Figure 4).

Introduction
Tendinopathies are common degenerative diseases that 
lead to long-term disability in millions of people around the 
world [1]. Contemporary pathophysiological models focus 
on a failed healing response with increased tenocyte apop-
tosis, disorganized collagen matrix with an altered type 
I/type III ratio and pathological neoangiogenesis [2-4]. 
Activity-related pain, focal tenderness, swelling and 
reduced range of motion (ROM) are present in patients, 
independently of the involved tendon [5, 6]. These alterati-
ons are reliably confirmed ultrasonographically - tendon 
thickening, focal hypoechogenicity and neovascularization 
(on Power Doppler) can be detected with elevated sensiti-
vity and specificity - thus US has been widely recognized 
also as a tool for diagnostic and image-guided treatment 
[7-10]. There is diagnostic certainty, but no gold standard 
treatment: eccentric loading can induce remodeling of 
tendon structure in some patients but produces widely 
di�erent results [4].
Pharmacological interventions, for example NSAIDs, have a 
debated role since they achieve only temporary symptoma-
tic improvement and have some potential harmful 
long-term e�ects [11]. Corticosteroid injections have 
short-term benefit, but are usually inferior to conservative 
management over time and might impair the structural 
integrity of tendon, increasing the risk of rupture [12, 13].
In this gap of treatment, in several clinical studies peritendi-
nous hyaluronic acid (HA) injection has been reported as an 
interesting option [14, 15]. HA is a key component of extra-
cellular matrix and synovial �uid, contributing to viscoelas-
ticity and hydration, and in vitro evidence indicates that it 
promotes tenocyte survival and supports type I collagen 
production [16, 17]. Its rheological behavior cushions at low 
speeds and lubricates during rapid, repetitive motion, 
producing a protective “gliding e�ect” on tendon surfaces 
[18, 19]. Small peptides that adhere to tendon surfaces may 
complement HA by acting as boundary lubricants that 
reduce friction and peritendinous adhesions [20].
The objective of this prospective, open-label study was to 
evaluate the e�icacy and safety of three ultrasound-guided 
peritendinous injections of a combined HA-peptide formu-
lation (patented Reganemed Gmbh) for pain relief in 
chronic Achilles, patellar, and lateral elbow tendinopathies.

Materials and methods
Study Design
This is an investigator-driven, prospective, open-label, 
monocentric trial aimed at evaluating the e�icacy of 
ultrasound-guided peritendinous injections of HA+peptide 
(20 mg/ml HA+10 mg/ml) in pain relief in patients with 
chronic tendinopathies. Local Institutional Ethics Commit-
tee approval was obtained for the study protocol, and the 
study was conducted in compliance with the Declaration of 
Helsinki and the International Conference on Harmonisati-
on Guideline for Good Clinical Practice. All patients gave 
written informed consent before inclusion.

Participants
Patients were enrolled between 2020 and 2023, during a 
three-year period. Adults (≥18 years old) of either sex with a 
diagnosis of chronic Achilles, patellar, or lateral elbow 

tendinopathy were eligible. The diagnosis was considered 
to be confirmed by tendon swelling, pain on palpation, 
painful restricted motion, and a VAS pain score ≥50 mm. 
Symptom duration had to be at least six weeks, and 
patients must not have responded to traditional conservati-
ve treatment (such as physical therapy, NSAIDs) for at least 
one month before screening.
The exclusion criteria were recent tendon surgery, lactation 
or pregnancy, and uncontrolled diabetes mellitus (glycosy-
lated hemoglobin >6.7%). Systemic or topical corticosteroi-
ds in the month prior, or NSAID therapy in the 10 days prior 
to the first injection, were also exclusion criteria. Concomi-
tant use of analgesics or physiotherapeutic measures was 
not allowed during the study. Age, sex, weight, height, and 
metabolic risk factors (hypothyroidism, diabetes, hypercho-
lesterolemia) were obtained for all subjects.

Intervention: Ultrasound-Guided Injection Procedure
All of the injections were given under ultrasound guidance 
by a senior orthopaedic surgeon. Each patient received 
three peritendinous injections at weekly intervals. A total of 
2 mL of a sterile combination of hyaluronic acid and pepti-
des (RecoverTendo™) in a pre-filled syringe was used for 
each injection.
For patellar tendinopathy: While in the supine position and 
with the knee slightly �exed, a 22G needle was placed 
under US guidance toward the distal lower pole of the 
patella. The needle was positioned in a cranio-caudal direc-
tion at an angle of 45° toward Ho�a's fat pad, and the soluti-
on was slowly infiltrated into the peritendinous space.

Outcome Measures
The primary e�icacy endpoint was the change in pain 
intensity from baseline (V1) as measured by a 10-cm VAS (0 
= no pain, 10 = extreme pain). Assessments were perfor-
med at baseline and at each follow-up visit: day 7 (V2), day 
14 (V3), and day 56 (V4).
Secondary endpoints included changes in tendon morpho-
logy and vascularity as assessed by US at V3 and V4. Tendon 
structure was evaluated by measuring maximum sagittal 
thickness (in mm). Neovascularization was assessed using 
Power Doppler and graded on a semi-quantitative scale 
from 0 to 3, where 0 = no vascularization, 1 = mild, 2 = 
moderate, and 3 = severe, according to the method descri-
bed by Hoksrud et al. (reference 24 from the provided list, 
though the author name is corrected here for accuracy). A 
clinical evaluation for signs of in�ammation (redness, 
warmth, swelling, tenderness, crepitus) was also performed 
at each visit. Safety was assessed by monitoring and recor-
ding all adverse events (AEs), whether related to the study 
treatment or not, throughout the study period.

Statistical Analysis
Statistical analyses were performed using SAS® software 
(SAS Institute, Inc., Cary, NC, USA). As this was an explora-
tory, open-label study, a formal a priori sample size calcula-
tion was not performed; however, the enrolled population 
was deemed su�icient to detect significant changes at a 5% 
significance level. All tests of hypotheses were two-sided. 
VAS pain scores and tendon properties (thickness, vascula-
rity grade) from baseline to each follow-up visit were 

The sole exception was for the patellar tendon at the V3 
time point, where the reduction did not reach statistical 
significance (p = 0.125). However, by the final follow-up at 
V4, the reduction in neovascularization for the patellar 
tendon was significant compared to baseline (p = 0.016).
The treatment was very well tolerated. No serious adverse 
events were reported during the study. One patients expe-
rienced non-serious adverse events: episode of mild 
lumbosciatic syndrome. Neither event was considered by 
the investigators to be related to the study medication (HA 
+ peptide).

Discussion
Tendinopathies represent a substantial burden in primary 
and specialist care, accounting for a considerable proporti-
on of musculoskeletal consultations, yet the search for a 
universally accepted gold-standard treatment continues 
[18]. Although the e�icacy and safety of hyaluronic acid in 
the treatment of osteoarthritis are well established [21, 22], 
the evidence for its application in the treatment of tendon 
diseases is relatively limited. This study aimed to investigate 
the e�ectiveness and safety of a novel peritendinous HA 
and peptide solution in patients with chronic painful Achil-
les, patellar, and lateral elbow tendinopathy.
The main result in our study was a marked, long-lasting 
reduction of pain after three once-a-week injections of HA 
+ peptide. This is consistent with the findings of Kumai et al. 
[23], who found that a single injection of high-molecu-
lar-weight HA induced rapid but short-term pain relief in 
patientszz with insertional tendinopathies. In this study, we 
observed an immediate analgesic e�ect and a gradual and 
persistent reduction in pain at the 56-day follow-up visit. 
This sustained e�ect allows us to hypothesize that a series 
of three injections can produce a prolonged outcome that 
goes beyond the immediate post-injection phase, probably 
in�uencing the underlying pathological process in patients 
who do not respond to conventional therapies. Our findin-
gs are further corroborated by Frizziero et al. [4], who repor-
ted that three injections of HA provided superior and more 
rapid clinical improvement compared to extracorporeal 
shock-wave therapy (ESWT) in patients with rotator cu� 
tendinopathy, with e�ects lasting up to three months.
The improvement in pain was paralleled by favorable struc-
tural changes observed on ultrasound. We noted a signifi-
cant reduction in tendon thickness and a marked decrease 
in neovascularization, a finding consistent with the work of 
Lynen et al. [24]. In their randomized trial on mid-portion 
Achilles tendinopathy, they found that peritendinous HA 
injections were superior to ESWT in reducing neovasculari-

zation, with over half of the HA-treated patients showing an 
absence of Power Doppler signal at follow-up. In our study, 
the reduction in neovascularization was significant for all 
tendons at the final follow-up, reinforcing the potential of 
HA to positively in�uence the aberrant healing response 
characteristic of chronic tendinopathy. The transient lack of 
significant neovascularization reduction at V3 in the patel-
lar tendon subgroup may be attributed to the smaller 
sample size (n=16) and warrants further investigation in a 
larger cohort.
The observed clinical and structural improvements may be 
attributable to the synergistic mechanisms of the two 
active components. Hyaluronic acid is known to restore the 
viscoelastic properties of the extracellular matrix, promote 
a favorable collagen I/III ratio by tenocytes, and reduce 
friction through its "gliding e�ect" [17, 18]. The retention of 
peptides binding to the tendon surface might further 
contribute to this e�ect, by means of a boundary lubricati-
on mechanism that reduces surface-to-surface contact and 
consequently shear stress [20]. The marked decrease in 
tendon thickness and vascularity we demonstrated could 
be a deferred e�ect of this mechanical shielding, since 
friction reduction might diminish microtrauma with 
subsequent downregulation of local in�ammatory and 
angiogenic responses.
There are number of limitations to this study which should 
be considered when interpreting the results. First, the 
open-label, single-center design without a control group 
introduces the potential for bias, particularly the placebo 
e�ect. Second, the follow-up period of 56 days, while 
adequate to assess short-term e�icacy, is insu�icient to 
determine the long-term durability of the treatment e�ect. 
Third, the study lacked functional outcome scores specific 
to each tendon (e.g., VISA-A for Achilles, VISA-P for patellar 
tendinopathy), which would have provided a more comp-
rehensive assessment of patient-reported functional 
recovery. Finally, the sample size, while adequate for detec-
ting a significant signal, was not based on a formal power 
calculation, and the results, particularly for the smaller 
patellar tendon subgroup, should be considered prelimi-
nary.
Despite these limitations, this study provides clinically 
valuable evidence that a course of three US-guided periten-
dinous injections of a HA + peptide combination is a safe, 
well-tolerated, and e�ective intervention for reducing pain 
and improving tendon structure in the short-term manage-
ment of chronic lower and upper limb tendinopathies.

Conclusion
The findings of this prospective, open-label study demonst-
rate that ultrasound-guided peritendinous injections of 
hyaluronic acid combined with peptides lead to significant 
and clinically meaningful reductions in pain, accompanied 
by objective improvements in tendon thickness and 
neovascularization as assessed by ultrasound. This thera-
peutic e�ect was consistent across Achilles, patellar, and 
lateral elbow tendinopathies. The excellent safety profile 
and high tolerability observed suggest that this combinati-
on therapy represents a viable and e�ective option in the 
management of patients su�ering from chronic, painful 
tendinopathies who have not responded to conventional 

treatments.
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