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Background: Heel pain is a common condition and often involves the Achilles tendon and is classified as
insertional or non-insertional. Several operative and non-operative treatments have been described, but
there is no consensus on the most effective therapy. The aim of this study is to evaluate a case series of
patients with insertional Achilles tendinopathy refractory to conservative treatment submitted to a single-
dose ultrasound-guided injection of hyaluronic acid (40 mg/2.0 mL).
Methods: We prospectively included 25 patients (29 feet) who underwent a single ultrasound-guided in-
jection of hyaluronic acid after conservative treatment failure. Clinical outcomes such as pain (using the
Visual Analog Scale - VAS), function (using the American Orthopedic Foot & Ankle Society - AOFAS score),
personal satisfaction, and complications were evaluated. Statistical analysis was performed using the R
software.
Results: Most patients were female (80%) and there was a right-side predominance (55%). The median VAS
was 8 points [range 4-10] at baseline, decreasing to 3 points [range 0-8] at the six-month follow-up, with
statistical significance (p < .001). The median AOFAS score was 71 points [range 38-87] at baseline, in-
creasing to 90 points [range 48-100] at the six-month follow-up (p < .001). The personal satisfaction level
was 69%, and 48% of patients considered the result excellent. There were no Achilles tendon ruptures,
infections, or allergic reactions post injection.
Conclusion: Single-dose injection of hyaluronic acid is a safe treatment option, improving function and
reducing pain for six months in patients with insertional Achilles tendinopathy after conservative treatment
failure.
Level of evidence: 1V, case series.

© 2021 European Foot and Ankle Society. Published by Elsevier Ltd. All rights reserved.
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Heel pain is a common condition that often involves the Achilles
tendon and is classified as insertional or non-insertional [1]. Ac-
cording to Van Dijk et al. [2] the insertional Achilles tendinopathy is
characterized by its location at the insertion of the tendon onto the
calcaneus, with possible site calcifications.

Current treatment for insertional Achilles tendinopathy varies
substantially; several operative and non-operative treatments have
been described, but there is no consensus on the most effective
therapy [3-5]. Initially, the conservative, less invasive method is
preferred—most commonly, eccentric exercise—, but the literature
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suggests that it may not be so successful in treating insertional
tendinopathies [6].

Dextrose [7], polidocanol [8], or platelet-rich plasma (PRP) [9]
injection may be an option in cases of chronic pain after conservative
treatment failure. Hyaluronic acid (HA) injection first emerged as an
option in the treatment of knee osteoarthritis [10]. In recent years,
HA has been associated with extended therapeutic indications in
extra-articular areas such as plantar fascia [11] and for Achilles
tendon tendinopathy [12], ligament injuries [13], and neuroma [14],
reducing the inflammatory process and having lubrication prop-
erties.

Thus, the aim of this study is to evaluate a case series of patients
with insertional Achilles tendinopathy after failure of conservative
treatment with rehabilitation programs. These patients were sub-
mitted to a single-dose ultrasound-guided injection of hyaluronic
acid and evaluated according to their pain, function, and personal
satisfaction outcomes.

2. Methods

This study was approved by the internal research committee of
our institution (Instituto Prevent Senior) and by the local ethics
committee, under registration no. 25444619.3.0000.8114 (CAAE -
Plataforma Brasil). Besides, all stages of this study observed the Good
Clinical Practice and the Declaration of Helsinki.

The sample was formed by 25 patients seen in an outpatient
clinic, totaling 29 feet (four bilateral cases). Recruitment and inter-
vention started in October 2020. All evaluations were conducted in
person.

2.1. Eligibility

Inclusion criteria were pain in the insertional area of the Achilles
tendon for at least six months of conservative treatment with phy-
siotherapy, stretching, shoe changes, and analgesics; Visual Analog
Scale (VAS) pain score higher than three on a scale from zero to 10;
and patients having read and signed the study informed con-
sent form.

Exclusion criteria were history of previous surgery, site injec-
tions, shock wave therapy, lower limb sequelae, neuropathies, local
wound, previous allergy to hyaluronic acid, allergy to avian proteins,
and patients under 16 years old.

2.2. Outcome measures

Patients were evaluated by interview and physical examination
at baseline and the VAS and American Orthopedic Foot & Ankle
Society (AOFAS) scores were applied [15]. Six months after the in-
jection, patients were evaluated in person by the same research
team and the same questionnaires were applied.

2.3. Intervention

Intervention was performed or supervised by the author (GFF) in
an outpatient clinic, consisting in the injection of a single-dose of
Osteonil Plus® (40 mg/2.0 mL; 2.0% sodium hyaluronate, TRB
Chemedica, Munich, Germany) to the insertional area of the Achilles
tendon (Fig. 1).

Firstly, local anesthesia was performed with 0.3 mL of 2% lido-
caine hydrochloride (20 mg/mL), then, injection was guided using
the Butterfly iQ® portable ultrasound device (Butterfly Network,
New York, USA) to increase the intervention precision and efficacy.

The transducer was positioned on the long axis of the Achilles
tendon and an alcoholic solution of 2% chlorhexidine was used to
transmit the ultrasound waves (Fig. 2). The needle was then directed
to the insertional area of the Achilles tendon aligned with the
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Fig. 1. Ultrasound imaging during the intervention. White arrow: needle; green
arrow: Achilles tendon; blue arrow: retrocalcaneal bursa with hyaluronic acid; orange
arrow: calcaneal cortical. (For interpretation of the references to color in this figure
legend, the reader is referred to the web version of this article.)

Fig. 2. Clinical image of the ultrasound position and needle with hyaluronic acid.

ultrasound transducer, in the topography of the retrocalcaneal bursa
area, and 2 mL of hyaluronic acid was injected (Video 1).

Supplementary material related to this article can be found on-
line at doi:10.1016/j.fas.2021.12.004.

After intervention, daily posterior chain stretching exercises were
recommended for patients, who were also followed up by the phy-
siotherapy team according to the rehabilitation protocol described
by Alfredson et al. [6,16] Additionally, analgesics for mild pain and
opioids for severe pain were prescribed where required.

2.4. Statistical analysis

Statistical analysis was performed using the R software stats
package [17]. Continuous variables were measured using descriptive
statistics, by the median, maximum, and minimum measures, being
tested for distribution using the Shapiro test.

The analysis of continuous variables (VAS and AOFAS) at baseline
and six months after the intervention was performed using the
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Wilcoxon Signed Rank Paired Test (non-parametric distribution of
variables).

3. Results

The median age of participants was 64 years old [range 49-78],
with a prevalence of female patients (80%). The right side was the
most predominant, representing 55% of the sample. Only two pa-
tients reported being smokers and four, diabetics. During follow-up,
none of the patients underwent operative treatment or any other
intervention for insertional Achilles tendinopathy, such as another
injection or shock wave therapy.

The median VAS was 8 points [range 4-10; mean 7.43; standard
deviation (SD) 1.92] at baseline, decreasing to 3 points [range 0-8;
mean 3.37; SD 3.00] at the sixth-month follow-up, with statistical
significance (p < .001). The median AOFAS score was 71 points
[range 38-87; mean 65.14; SD 12.96] at baseline, increasing to 90
points [range 48-100; mean 84.31; SD 14.94] at the six-month
follow-up, also showing a statistical significance (p < .001).

3.1. Personal satisfaction

Regarding the injection, 48% of patients considered the result
excellent; 27%, good; 14%, fair; and 11%, poor. Out of the total par-
ticipants, 69% of patients reported being satisfied with the procedure
and 79% of patients said they would undergo the procedure again if
they could go back in time. Regarding the improvement in symp-
toms after the intervention, half of patients considered it partial;
28%, total; and 21% of patients reported having no improvement
after receiving the injection.

3.2. Complications

During follow-up, there was no Achilles tendon rupture, infec-
tion, or allergic reaction to hyaluronic acid. Some patients reported
an increased site sensitivity and stiffness for one to two days after
the injection, which was quickly resolved using analgesics.

4. Discussion

The initial treatment of insertional Achilles tendinopathy is
generally conservative, with operative procedures being re-
commended after six months without improvement [18,19]. Several
non-operative treatment options are described in the literature,
ranging from specific rehabilitation exercises to more invasive pro-
cedures, such as injections and shock wave therapies [6,9,20-23].

A more invasive conservative treatment, such as injections, is
indicated in cases that are refractory to rehabilitation programs
lasting at least three to six months. There are several injection op-
tions available, but the use of corticosteroids in Achilles tendino-
pathies has been decreasing due to the risk of tendon rupture and
degeneration [24-26|. Because of these complications, some re-
searchers have started using hyaluronic acid for extra-articular areas
such as tendons, fasciae, and entheses [12,27,28].

In 2021, Omer et al. have published (pre-print without peer re-
view) a case series of patients with insertional Achilles tendinopathy
submitted to three consecutive hyaluronic acid injections [29]. In
their article, there was a function improvement after injection
lasting six months, but the authors used only one score for evalua-
tion and the number of patients was smaller than that used in our
study. The authors also stated not having found any type of tendon
reaction or rupture after injection, which is similar to our findings.

By comparing the pain and function improvement with that
obtained with other types of invasive treatment, a decrease in the
VAS score similar to that found with the injection of PRP, as pub-
lished by Erroi et al. [9], can be observed. The study showed a
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decrease of 2.5 points in two months, 2.9 points in four months, and
3.3 points in six months following the intervention.

Fogli et al. [30] presented the HA effect in peritendinous injec-
tions (Achilles tendinopathy, lateral elbow tendinopathy, and pa-
tellar tendinopathy), showing a satisfactory, safe, and well-tolerated
intervention, resulting in a significant pain relief and neovascular-
ization in ultrasound assessments.

Another important aspect to be explained is the type of hya-
luronic acid used. Products vary in regard to their molecular weight
(kDa) and origin, being produced by the extraction of avian-derived
molecules or by biological fermentation [31]. In our study, we used a
semi-synthetic HA (biological fermentation) of intermediate mole-
cular weight (1.800 kDa). However, there is no consensus in the lit-
erature on which one is more beneficial in tendinous and extra-
articular injections.

Prolotherapy is another treatment that has been increasing in
popularity. In this therapy, the insertional area of the Achilles tendon
is injected with dextrose/glucose to promote analgesia, stimulating
both inflammatory and non-inflammatory pathways throught a di-
rect sensorineural analgesic mechanism. Two studies published with
this type of intervention showed good long-term results (one to two
years of follow-up), but both included mid-tendon and insertional
tendinopathies. Another difference is that these studies included
several weekly procedures, ranging from four to 12 [7,32].

The advantage of prolotherapy is its low cost when compared to
hyaluronic acid injections, while presenting a similar method safety.
However, in the abovementioned studies, prolotherapy required
several injections, which is usually very painful and has little ac-
ceptance among patients, even under local anesthesia. Our study
showed pain and function improvement with a single hyaluronic
acid injection.

Our study has some limitations. First, this is a study with a short
follow-up when compared to other studies. Additionally, subgroup
analysis was not performed according to the degree of tendon de-
generation and inflammation. Finally, this was a prospective case
series study, lacking a control group to better support the results
found. Further comparison through a randomized, controlled clinical
trial is recommended using a method of recognized efficacy.

5. Conclusion
Single-dose injection of hyaluronic acid is a safe treatment option
for insertional Achilles tendinopathy after conservative treatment

failure, promoting function improvement and reducing pain for six
months in treated patients.

Author contributions

All authors contributed equally throughout the stages of the
study.

Declaration of conflicting interests
The authors declare no potential conflicts of interest with respect

to the research, authorship, and/or publication of this article. ICMJE
forms for all authors are available online.

Funding

The authors received no financial support for the research, au-
thorship, and/or publication of this article.

Informed consent

All included patients read and signed an informed consent form.



G.F. Ferreira, ER.C. Caruccio, J.R. Guerrero Bou Assi et al.

References

[1]

12

i3

[4

[5

[6

17

8

9

(10]

(1]

[12]

[13]

[14]

[15]

[16]

Astrom M, Rausing A. Chronic Achilles tendinopathy. A survey of surgical and
histopathologic findings. Clin Orthop Relat Res 1995;316:151-64. Epub 1995/07/
01. PubMed PMID: 7634699.

van Dijk CN, van Sterkenburg MN, Wiegerinck ]I, Karlsson ], Maffulli N.
Terminology for Achilles tendon related disorders. Knee Surg Sports Traumatol
Arthrosc 2011;19(5):835-41. https://doi.org/10.1007/s00167-010-1374-z

Calder JD, Saxby TS. Surgical treatment of insertional Achilles tendinosis. Foot
Ankle Int 2003;24(2):119-21. https://doi.org/10.1177/107110070302400203
Costantino C, Pogliacomi F, Vaienti E. Cryoultrasound therapy and tendonitis in
athletes: a comparative evaluation versus laser CO, and t.e.ca.r. therapy. Acta
Biomed 2005;76(1):37-41. Epub 2005/08/25.

Kearney R, Costa ML. Insertional achilles tendinopathy management: a sys-
tematic review. Foot Ankle Int 2010;31(8):689-94. https://doi.org/10.3113/FAIL
2010.0689

Alfredson H, Pietila T, Jonsson P, Lorentzon R. Heavy-load eccentric calf muscle
training for the treatment of chronic Achilles tendinosis. Am ] Sports Med
1998;26(3):360-6. https://doi.org/10.1177/03635465980260030301

Ryan M, Wong A, Taunton ]. Favorable outcomes after sonographically guided
intratendinous injection of hyperosmolar dextrose for chronic insertional and
midportion achilles tendinosis. AJR Am ] Roentgenol 2010;194(4):1047-53.
https://doi.org/10.2214/AJR.09.3255

Ohberg L, Alfredson H. Sclerosing therapy in chronic Achilles tendon insertional
pain-results of a pilot study. Knee Surg Sports Traumatol Arthrosc
2003;11(5):339-43. https://doi.org/10.1007/s00167-003-0402-7

Erroi D, Sigona M, Suarez T, Trischitta D, Pavan A, Vulpiani MC, et al. Conservative
treatment for insertional Achilles tendinopathy: platelet-rich plasma and fo-
cused shock waves. A retrospective study. Muscles Ligaments Tendons ]
2017;7(1):98-106. https://doi.org/10.11138/mltj/2017.7.1.098

Altman R, Lim S, Steen RG, Dasa V. Hyaluronic acid injections are associated with
delay of total knee replacement surgery in patients with knee osteoarthritis:
evidence from a large US. health claims database. PLoS One
2015;10(12):e0145776https://doi.org/10.1371/journal.pone.0145776

Kumai T, Samoto N, Hasegawa A, Noguchi H, Shiranita A, Shiraishi M, et al. Short-
term efficacy and safety of hyaluronic acid injection for plantar fasciopathy. Knee
Surg Sports Traumatol Arthrosc 2018;26(3):903-11. https://doi.org/10.1007/
s00167-017-4467-0

Ayyaswamy B, Vaghela M, Alderton E, Majeed H, Limaye R. Early outcome of a
single peri-tendinous hyaluronic acid injection for mid-portion non-insertional
achilles tendinopathy - a pilot study. Foot 2020:101738https://doi.org/10.1016/j.
fo0t.2020.101738

Petrella R], Petrella MJ, Cogliano A. Periarticular hyaluronic acid in acute ankle
sprain. Clin ] Sport Med 2007;17(4):251-7. https://doi.org/10.1097/JSM.
0b013e3180f6169f

Lee K, Hwang 1Y, Ryu CH, Lee JW, Kang SW. Ultrasound-guided hyaluronic acid
injection for the management of morton’s neuroma. Foot Ankle Int
2018;39(2):201-4. https://doi.org/10.1177/1071100717739578

Kitaoka HB, Alexander IJ, Adelaar RS, Nunley JA, Myerson MS, Sanders M. Clinical
rating systems for the ankle-hindfoot, midfoot, hallux, and lesser toes. Foot
Ankle Int 1994;15(7):349-53. https://doi.org/10.1177/107110079401500701
Munteanu SE, Landorf KB, Menz HB, Cook ]JL, Pizzari T, Scott LA. Efficacy of
customised foot orthoses in the treatment of Achilles tendinopathy: study pro-
tocol for a randomised trial. ] Foot Ankle Res 2009;2:27. https://doi.org/10.1186/
1757-1146-2-27

[17]
(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

[31]

[32]

Foot and Ankle Surgery xxx (XXxx) XXX—-XxX

Team RC. R: a language and environment for statistical computing. Vienna,
Austria: R Foundation for Statistical; 2014.

Coughlin M], Saltzman CL, Anderson RB. Mann'’s surgery of the foot and ankle.
8th Philadelphia: Mosby-Elsevier; 2014.

Elias I, Raikin SM, Besser MP, Nazarian LN. Outcomes of chronic insertional
Achilles tendinosis using FHL autograft through single incision. Foot Ankle Int
2009;30(3):197-204. https://doi.org/10.3113/FAL.2009.0197

Wilson M, Stacy ]. Shock wave therapy for Achilles tendinopathy. Curr Rev
Musculoskelet Med 2010;4(1):6-10. https://doi.org/10.1007/s12178-010-9067-2
Rompe ]D, Furia ], Maffulli N. Eccentric loading compared with shock wave
treatment for chronic insertional achilles tendinopathy. A randomized, con-
trolled trial. ] Bone Jt Surg Am 2008;90(1):52-61. https://doi.org/10.2106/]BJS.F.
01494

Silbernagel KG, Thomee R, Eriksson BI, Karlsson J. Continued sports activity,
using a pain-monitoring model, during rehabilitation in patients with Achilles
tendinopathy: a randomized controlled study. Am ] Sports Med
2007;35(6):897-906. https://doi.org/10.1177/0363546506298279

Furia JP. High-energy extracorporeal shock wave therapy as a treatment for in-
sertional Achilles tendinopathy. Am ] Sports Med 2006;34(5):733-40. https://
doi.org/10.1177/0363546505281810

Clain MR, Baxter DE. Achilles tendinitis. Foot Ankle 1992;13(8):482-7. https://
doi.org/10.1177/107110079201300810

Lemm M, Blake RL, Colson JP, Ferguson H. Achilles peritendinitis. A literature
review with case report. ] Am Podiatr Med Assoc 1992;82(9):482-90. https://
doi.org/10.7547/87507315-82-9-482

Coombes BK, Bisset L, Vicenzino B. Efficacy and safety of corticosteroid injections
and other injections for management of tendinopathy: a systematic review of
randomised controlled trials. Lancet 2010;376(9754):1751-67. https://doi.org/
10.1016/S0140-6736(10)61160-9

Kaux JF, Samson A, Crielaard JM. Hyaluronic acid and tendon lesions. Muscles
Ligaments Tendons ]. 2015;5(4):264-9. https://doi.org/10.11138/mltj/2015.5.4.
264

Kumai T, Muneta T, Tsuchiya A, Shiraishi M, Ishizaki Y, Sugimoto K, et al. The
short-term effect after a single injection of high-molecular-weight hyaluronic
acid in patients with enthesopathies (lateral epicondylitis, patellar tendino-
pathy, insertional Achilles tendinopathy, and plantar fasciitis): a preliminary
study. ] Orthop Sci 2014;19(4):603-11. https://doi.org/10.1007/s00776-014-
0579-2

Omer S, David S, Nissim O. Treatment of insertional Achilles tendinopathy with
ultrasound-guided intrabursal retrocalcaneal hyaluronic acid injection - a pro-
spective study. Res Sq 2021. https://doi.org/10.21203/rs.3.rs-32768/v1

Fogli M, Giordan N, Mazzoni G. Efficacy and safety of hyaluronic acid
(500-730 kDa) ultrasound-guided injections on painful tendinopathies: a pro-
spective, open label, clinical study. Muscles Ligaments Tendons ]
2017;7(2):388-95. https://doi.org/10.11138/mltj/2017.7.2.388

Kirchner M, Marshall D. A double-blind randomized controlled trial comparing
alternate forms of high molecular weight hyaluronan for the treatment of os-
teoarthritis of the knee. Osteoarthr Cartil 2006;14(2):154-62. https://doi.org/10.
1016/j.joca.2005.09.003

Yelland MJ, Sweeting KR, Lyftogt JA, Ng SK, Scuffham PA, Evans KA. Prolotherapy
injections and eccentric loading exercises for painful Achilles tendinosis: a
randomised trial. Br J Sports Med 2011;45(5):421-8. https://doi.org/10.1136/
bjsm.2009.057968


http://refhub.elsevier.com/S1268-7731(21)00244-7/sbref1
http://refhub.elsevier.com/S1268-7731(21)00244-7/sbref1
http://refhub.elsevier.com/S1268-7731(21)00244-7/sbref1
https://doi.org/10.1007/s00167-010-1374-z
https://doi.org/10.1177/107110070302400203
http://refhub.elsevier.com/S1268-7731(21)00244-7/sbref4
http://refhub.elsevier.com/S1268-7731(21)00244-7/sbref4
http://refhub.elsevier.com/S1268-7731(21)00244-7/sbref4
https://doi.org/10.3113/FAI.2010.0689
https://doi.org/10.3113/FAI.2010.0689
https://doi.org/10.1177/03635465980260030301
https://doi.org/10.2214/AJR.09.3255
https://doi.org/10.1007/s00167-003-0402-7
https://doi.org/10.11138/mltj/2017.7.1.098
https://doi.org/10.1371/journal.pone.0145776
https://doi.org/10.1007/s00167-017-4467-0
https://doi.org/10.1007/s00167-017-4467-0
https://doi.org/10.1016/j.foot.2020.101738
https://doi.org/10.1016/j.foot.2020.101738
https://doi.org/10.1097/JSM.0b013e3180f6169f
https://doi.org/10.1097/JSM.0b013e3180f6169f
https://doi.org/10.1177/1071100717739578
https://doi.org/10.1177/107110079401500701
https://doi.org/10.1186/1757-1146-2-27
https://doi.org/10.1186/1757-1146-2-27
http://refhub.elsevier.com/S1268-7731(21)00244-7/sbref17
http://refhub.elsevier.com/S1268-7731(21)00244-7/sbref17
http://refhub.elsevier.com/S1268-7731(21)00244-7/sbref18
http://refhub.elsevier.com/S1268-7731(21)00244-7/sbref18
https://doi.org/10.3113/FAI.2009.0197
https://doi.org/10.1007/s12178-010-9067-2
https://doi.org/10.2106/JBJS.F.01494
https://doi.org/10.2106/JBJS.F.01494
https://doi.org/10.1177/0363546506298279
https://doi.org/10.1177/0363546505281810
https://doi.org/10.1177/0363546505281810
https://doi.org/10.1177/107110079201300810
https://doi.org/10.1177/107110079201300810
https://doi.org/10.7547/87507315-82-9-482
https://doi.org/10.7547/87507315-82-9-482
https://doi.org/10.1016/S0140-6736(10)61160-9
https://doi.org/10.1016/S0140-6736(10)61160-9
https://doi.org/10.11138/mltj/2015.5.4.264
https://doi.org/10.11138/mltj/2015.5.4.264
https://doi.org/10.1007/s00776-014-0579-2
https://doi.org/10.1007/s00776-014-0579-2
https://doi.org/10.21203/rs.3.rs-32768/v1
https://doi.org/10.11138/mltj/2017.7.2.388
https://doi.org/10.1016/j.joca.2005.09.003
https://doi.org/10.1016/j.joca.2005.09.003
https://doi.org/10.1136/bjsm.2009.057968
https://doi.org/10.1136/bjsm.2009.057968

	Ultrasound-guided hyaluronic acid injection for the treatment of insertional Achilles tendinopathy: A prospective case serie...
	1. Introduction
	2. Methods
	2.1. Eligibility
	2.2. Outcome measures
	2.3. Intervention
	2.4. Statistical analysis

	3. Results
	3.1. Personal satisfaction
	3.2. Complications

	4. Discussion
	5. Conclusion
	Author contributions
	Declaration of conflicting interests
	Funding
	Informed consent
	References


