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KEY POINTS

e Insertional Achilles tendinopathy is thought of as a compression phenomenon with the
posterosuperior calcaneus and the anterior aspect of the Achilles unlike midsubstance,
which is more of a tension mechanism.

e Early treatment modalities to reduce pain are typically centered on immobilization for a
short course followed by isometric exercises. Night splints or night braces have been
shown to not be efficacious.

e To improve the blood flow, potentiate viable cells, and improve tenocyte formation, the
author supports the utility of platelet-rich plasma, extracorporeal shockwave treatments,
and other advanced modalities for this pathologic condition.

PATHOPHYSIOLOGIC INTRODUCTION

Clear definitions of Achilles pathology now exist and have been described by van Dijk
and colleagues' based on anatomic location and histopathology to create a more uni-
form understanding of this disease process. We focus on insertional Achilles tendin-
opathy (IAT) defined as symptoms located at the insertion of the Achilles tendon
onto the calcaneus, bone spurs, and calcifications in the tendon proper at the insertion
site. Differential diagnoses may include retrocalcaneal bursitis or superficial calcaneal
bursitis.

IAT has long been associated with several key mechanical contributing factors such
as posterior muscle group tightness, pronation of the foot and calcaneus, large calca-
neal enthesophytes, or spurs. Several investigators have discussed microtears within
the tendon that failed to heal secondary to poor vascularity, which can lead to chronic
pain. These tears are caused by excessive loading during aggressive exercise, uphill
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training, repetitive overuse, and/or reduced flexibility. Histologic analyses show poor
healing and a lack of inflammatory cell response, which incites pain.? As excessive
load increases with individual foot types, normal tendon becomes stress shielded
and reactive tendinopathy occurs with tendon disrepair and degenerative tendinop-
athy.® These therapies play roles in the understanding of IAT and non-IAT as we try
to understand the true pathophysiology and correction of these degenerative pro-
cesses. Current trends in the understanding of the disease process are somewhat
static with the addition of plantaris compression phenomenon,*° which is described
later, but our challenge has focused on minimally invasive less debilitating recovery
processes focused on rehabilitation (Fig. 1).

CLINICAL PRESENTATION AND WORKUP

Patients can present with symptoms that have been described in other articles in this
review but focus on distal Achilles tendinitis. Patient-reported symptoms include pain
with exertional activities, pain after a period of rest, swelling, and pain with closed
counter shoes. Often patients complain of pain at end range of dorsiflexion, that is,
walking uphill or heel drops, and pain with zero drop shoes or barefoot-style footwear.
Midportion, or midsubstance, Achilles tendinopathy is typically located 2 to 7 cm from
the insertion whereby IAT is focused at the superior calcaneal insertion or at the distal
calcaneus posteriorly. Upon physical examination, as expected, tenderness to palpa-
tion along the posterior superior margin of the calcaneus, edema noted as well to the
area which may present on the medial lateral insertional flares of the tendon, if a su-
perficial bursitis is present there will be a softer bursal tissue typically at the directly
posterior margin. Pain with end range of dorsiflexion active and passive of the affected
limb and with weight-bearing exercises.

Imaging typically constitutes standard 4 weight-bearing views of the foot, including
a calcaneal axial view, to assess for various pathologies including progressive
collapsing foot deformity, cavovarus deformity, tarsal coalitions, and tibiotalar and
hindfoot arthritis. Clinicians will typically rule in posterior calcaneal enthesophytes
with these radiographs to determine the longevity and severity of the pathology and
potential need for surgical management. Furthermore, as technology has improved
and nonoperative treatments are becoming popular, point-of-care ultrasound is an
oft first line of advanced imaging, which can be performed quickly and routinely
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Fig. 1. Lateral weight-bearing foot radiograph with a focus on the posterior calcaneal en-
thesophyte, which is intratendinous at the Achilles insertion. From Caio Nery, Daniel Baum-
feld, Hilary Umans, André F. Yamada, MR Imaging of the Plantar Plate: Normal Anatomy,
Turf Toe, and Other Injuries, Magnetic Resonance Imaging Clinics of North America, Volume
25, Issue 1, 2017, Pages 127-144, ISSN 1064-9689, ISBN 9780323496537, https://doi.org/10.
1016/j.mric.2016.08.007.
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with a basic understanding of ultrasonic anatomy. If clinical symptoms continue
despite nonoperative treatment or a better understanding of the patient’s physiology
is necessary, MRl is ordered and preferred. MRl typically allows for better visualization
of the thickness of the tendon at the insertion as well as any outliers, which could
include large amounts of bone marrow edema in the posterior superior calcaneal
margin, stress fractures, bursal tissue, accessory soleus muscle, plantaris compres-
sion phenomenon, and posterior calcaneal fracture. These modalities will aid and
guide treatment of IAT (Fig. 2).

PHASES OF TREATMENT
Pain Reduction

Because patients typically present after at least 6 to 8 weeks of at-home self-care,
pain reduction is of utmost importance. These patients are on either side of the bell
curve of activity, overuse phenomenon with runners or underuse and obese. Both
are difficult to treat with their own challenges, but the former are often more difficult
due to high expectations, need to return to sport activity, and lifestyle. The dysfunc-
tional tendon at the insertion of the calcaneus is painful, and oral and topical anti-
inflammatories combined with acetaminophen can assist. The author recommends
acetaminophen 500 mg combined with 400 mg ibuprofen taken 3 times a day to begin
treatment protocols and reduce tendon edema. Author recommends this course for
approximately 4 weeks. This protocol also allows patient to begin isometric exercises,
which is the functional exercise needed at this point in time. Isometric exercises help
reduce pain and maintain Achilles tendon strength over this period. Simple calf raises
on a flat surface repeated 3 to 5 times daily, which can be held for approximately
45 seconds, should be performed. Obviously aggravating cycles of Achilles tendon
force should be removed, which include no running, jumping or box jumps, or impact
activity for at least 3 to 4 weeks, but it may vary from patient to patient. The Achilles
tendon is not to be stretched, passively, actively, or with bands or a night splint.

Fig. 2. Advanced imaging of posterior Achilles pain typically shows signal uptake anterior to
the insertion and posterosuperior calcaneal edema on T2 MRI.
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Oftentimes clinicians use a cam walker offloading boot to help with any difficulty with
weight-bearing, but this also does not allow for functional recovery. The author recom-
mends limiting the use of a Cam walker boot for 2 weeks before starting isometric ex-
ercises. After this phase of pain reduction modalities, approximately 4 weeks of the
above-mentioned tools, the author recommends instituting advanced regenerative
measures to include autologous injections (PRP, BMAC), nonautologous injections
(HA), extracorporeal shockwave therapy (ESWT), percutaneous in-office procedures.

Intervention: Regenerative Therapies

At this phase in insertional Achilles tendinitis treatment, our goal is to change a chronic
dysfunctional cytokine pathway and tendon disrepair to an acute inflammatory cell
response that allows us to move forward with the next phase of building strength
and return to sport.

AUTOLOGOUS INJECTIONS

Injections into the retrocalcaneal bursal tissue and around the calcaneal enthesophyte
typically include platelet-rich plasma or bone marrow aspiration concentrate. The
mechanism of action is increase in platelet activation at the site of injury, which causes
growth factors, such as platelet-derived growth factor, to increase angiogenesis and
macrophage activation at the site of injury. This increase in activation creates a pro-
cess whereby the injection aids in local recruitment of macrophages and fibroblasts
to repair damaged collagen, induction of angiogenesis, and blood vessel formation,
as well as early inhibition of Cox-2.° Studies have waxed and waned over the last
several years with a recent meta-analysis in 2018 revealing no significant difference
in clinical outcome scores, tendon thickness, and color Doppler changes.’ Erroi and
colleagues® compared conservative treatment options commonly used: PRP and
ESWT both combined with eccentric strengthening exercises. Visual analog scale
(VAS) score and patient satisfaction improved in both studies over a 6-month
follow-up. However, there was no statistically significant difference between the 2
combined treatments when compared with each other.? lliac crest bone marrow aspi-
rate injections have also been tabulated for treatment of recalcitrant cases. A recent
study assessed 15 Achilles tendinopathies, 5 insertional, 8 noninsertional, and 2 com-
bined, with an improvement over a 48-week follow-up. The investigators used a
numeric rating system (NRS) pain score and recorded postoperative complications.
No significant difference was seen between the various Achilles pathologies. Patients
did demonstrate a statistically significant decrease in NRS pain score
postoperatively.®

NONAUTOLOGOUS INJECTIONS

This category of injections would include high-volume injection (bupivacaine, normal
saline, Depo-Medrol) and hyaluronic acid. A level 1 study assessing chronic Achilles
tendinitis compared high-volume injection, PRP, and placebo in a randomized
double-blinded prospective study. A total of 60 males were followed for 6 months
with 3 arms of aforementioned treatment. Patients received 4 injections of the treat-
ment as well as 12 weeks of daily eccentric strengthening program performed twice
daily. The arm including the high-volume injection reported better patient outcomes
in the short-term, although the 2 treatment arms plus eccentric strength training
showed equivalent and best results at 6 months.'® In a recent case series 29 patients
with Achilles tendinitis received ultrasound-guided injections of hyaluronic acid,
40 mg/2.0 mL. Patient-reported outcomes were measured and recorded. Combined
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daily posterior chain strengthening exercises were recommended, and the patient fol-
lowed a standard Alfredson protocol.’” At 6-month follow-up personal satisfaction
level was 69%, 48% of patients considered the result excellent, and AOFAS score
improved from 71 to 90. There were no ruptures or complications. This study from
Brazil adds to the body of knowledge that a nonautologous hyaluronic acid injection
is a safe treatment option while improving function and reducing pain for 6 months.
The exact mechanism of action is still being calculated in extra-articular roles; studies
have shown a reduction in the inflammatory process and having a lubrication
property.'2~16

EXTRACORPOREAL SHOCKWAVE THERAPY

A concurrent treatment modality such as ESWT has been shown to be helpful in the
treatment of IAT and non-IAT (Fig. 3). This regenerative option aims to enhance cell
proliferation, migration, and secretory activity of tenocytes.'” Also, ESWT can provide
mechanical transduction, stimulating nitrous oxide and reducing pain and substance P
and therefore inflammation. Studies to date have included too many variables or have
been low level. A recent study examined the effectiveness of ESWT in the treatment of
chronic IAT in a double-blind randomized sham controlled trial'® the 2 groups being
low-energy ESWT and sham arm. Radial shockwave of 2000 pulses was applied at
the affected injury site once a week for 4 weeks with concurrent eccentric exercises.
The patients were followed for 6 months. ESWT maintained significant improvements

Fig. 3. Extracorporeal shockwave therapy performed in conjunction with isometric exercises
has been shown to be clinically efficacious.
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in VAS at weeks 4 through 12. This study maintained no significant difference in VAS
scores at 6 months. Another study compared ESWT in active versus nonactive pa-
tients with a 5-year follow-up. This level 3 study retrospectively compared 33 patients
by self-reported activity. At 5-year follow-up, the active patient population had signif-
icantly lower mean VAS scores (0.3 vs 1.6) and significantly higher mean patient-
reported outcome scores compared with the control group. Of note there was no sig-
nificant difference between the 2 groups regarding the ultrasonographic assessment
of the insertion sites.'® The investigators found that “sports activity level is an impor-
tant factor influencing long-term ESWT outcomes for IAT.” A large, level 1, randomized
controlled trial from Brazil assessed the challenges of differentiating variables. This
study aimed to assess again, whether ESWT aids in the outcome of IAT treatment
with eccentric exercises. A total of 119 patients were included and placed into 2
different treatment arms. The first treatment arm included eccentric exercises with
ESWT, and the second treatment arm was a control group with a sham shockwave
therapy unit. Patient-reported outcomes were followed over a period of 24 weeks.
Both groups improved in patient-reported outcomes, although there was no
between-group difference in any of the outcomes. The investigators found that
ESWT did not potentiate the effects of eccentric strengthening in chronic IAT.2°

A recent systematic review of nonoperative treatment modalities assessed 23
studies over the past 17 years. The investigators found that a combination treatment
such as ESWT and eccentric exercises has a grade B recommendation versus iso-
lated treatments. Superiority of 1 combination over another could not be confirmed,
although support of the eccentric exercises in combination with more studies needed
to confirm autologous injection therapy or other soft tissue treatments.?"

MINIMALLY INVASIVE TREATMENTS

This section focuses on treatment modalities before returning to sport and activity,
which include minimal incision treatments and evolving technologies that attempt to
improve tendon function. These typically go hand in hand with regenerative medicine
techniques during this phase of treatment before returning to sport. Again, IAT has
taught us to treat this pathologic condition with a multiheaded approach and insert
eccentric strengthening throughout the progress.

Two such technologies include radiofrequency coblation and ultrasonic percuta-
neous tenotomy.

The goal of radiofrequency coblation (aka microdebrider) is to induce degeneration
of sensory nerve fibers, introduce long-term angiogenic responses, ablate pain
without sacrificing the structure or strength of the tendon, and have an antinociceptive
effect.??2° This treatment has been shown to improve VAS scores and a oh FAS score
is at 6 months in chronic foot and ankle tendinosis including Achilles, peroneal and
posterior tibial tendinitis®* radiofrequency procedures may shorten the natural history
of the disease process and hasten recovery. Radiofrequency coblation is typically per-
formed in the office under local anesthesia or even in the operating room under mod-
erate sedation. The author recommends using a prone technique, which allows full
visualization of the proposed site. Preoperatively marking out the site of pain assists
with topographic anatomy. The author also recommends using regenerative injections
such as platelet-rich plasma or bone marrow aspirate concentrate during this proced-
ure to assist with biologic improvements (Fig. 4). Multiple small incisions are made
with an 18-gauge needle down to the level of the Achilles tendon through peritenon.
The radiofrequency coblation wand is then inserted through each incision, and the
tip is placed intrasubstance. A study of 47 cases with a mean follow-up of 8.6 months
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Fig. 4. Ultrasound-guided platelet-rich plasma injection into the medial Achilles insertion
and retrocalcaneal bursa.

showed a 15% reoperation rate and 12% rate of Achilles rupture. The investigators
found that a high body mass index should raise caution for immediate weight-
bearing and possibly delayed this protocol.?®> Most studies have focused on midsub-
stance Achilles tendinosis, and with higher rates of complications some surgeons
have avoided aggressive radiofrequency coblation treatments. There are no specific
head-to-head studies assessing open debridement versus radiofrequency coblation
and eccentric exercises. This procedure or combination of procedures may possibly
be best for high-risk patients with wound healing complications. Further studies are
warranted to prove its effectiveness and efficacy.

Ultrasonic percutaneous tenotomy is typically performed as stated under ultra-
sound guidance. This technology depends on a cavitation principle whereby the
goal is to remove or excise damaged or diseased tissue, which creates bubbles
because of diseased cell lysis, and this is debrided with continuous suction irrigation.
Very few studies exist in the literature, and most are case series or case reports. Some
animal bench studies show improvements in collagenase after histologic analysis.?®
Similar to radiofrequency coblation, this process can be performed in a procedure
room or under local anesthesia in the office. Patients are typically weight-bearing as
tolerated in a cam walker boot for approximately 2 weeks while the tendon heals. After
this, eccentric exercises are instituted in a controlled fashion with physiotherapy. Two
studies recently highlighted a retrospective review of patient’s home had ultrasonic
percutaneous tenotomy’s. The studies highlighted that a high learning curve is present
and that with little experience clinicians can remove too much healthy tendon or fail to
remove all of the pathologic tendon. There is also an increased risk of poor healing po-
tential and vascularity. The investigators highlighted a 70% satisfaction rate with no
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ruptures documented. This study had a nearly 2-year follow-up postprocedure.?”28 A
recent systematic review of percutaneous ultrasonic tenotomies revealed very little
evidence in the long term and only modest improvement in the short term?® (Fig. 5).

Again, these treatments for IAT are typically used in conjunction, and more evidence
is needed to fully support more invasive procedures. Phase 1 includes pain reduction
with anti-inflammatories and oftentimes controlled isometric exercises. Phase 2 or
intervention phase includes regenerative options to stimulate a chronic process and
promote macrophage activity while promoting angiogenesis. If minimally invasive
treatments are performed a period of immobilization is typically supported for 2—
4 weeks depending on the case. As the team progresses into building strength and
returning to sport, it is important to use physical therapy as a tool for guidance and
progression.

Return to Sport/Activity

Progression into sport needs to be slow and progressive. The aforementioned treat-
ments aimed to increase the vascularity and improve tendon function, and at this point
strengthening needs to ensue. Eccentric insertional Achilles exercises are continued
with avoidance of dorsiflexion loading. Patients are encouraged to perform 3 sets of
15 to 20 reps twice per day, 7 d/wk, 12 weeks with progression. Heavy load is pro-
gressed as symptoms resolve. Focusing on soleus and gastrocnemius strength
work is important. Mild symptoms may occur during exercise, and as long as they
are settling the day after, patients can resume exercise. The goal is to return to sport

Fig. 5. Intraoperative view of ultrasound-guided percutaneous Achilles tenotomy, which at-
tempts to remove damaged and diseased tendon from healthy tenocytes. More studies are
needed to show efficacy.
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after 6 weeks of treatment, but a gradual return is recommended especially to high-
impact activities such as running. Obviously at this point appropriate shoe gear is
implemented to have a larger heel counter and avoidance of “0 drop” or flat shoe
gear. Various studies have proved the ineffectiveness of night splints, taping, and
foot orthoses in the treatment of IAT.3%-3"

Nonoperative treatment of insertional Achilles tendinitis is challenging and poses
daily struggles in many foot and ankle specialists’ offices. This tendinopathy is
commonplace in the active and nonactive patient demographics. Specifically Taylor
treatments are important and have been proved to include pain reduction, intervention
of choice, and a slow progression to return to activity. More evidence is needed to
support minimally invasive or percutaneous options described earlier. As with any
foot and ankle tendinopathy or pathology, failure to concede to nonoperative treat-
ment typically starts at around 6 months depending on the duration. At that point in
time patients are typically ready for advanced, operative techniques. These will later
be elucidated in detail.

CLINICS CARE POINTS

Understand the nomenclature associated with Achilles tendinitis

e No more “Haglund deformity”

o Nonoperative treatment typically needs to fail over a course of 3 to 6 months before prior to
surgical intervention

e Three phases of treatment: pain reduction, regenerative/reparative therapies, return to
sport/activity

Follow Alfredon protocol for Achilles tendinopathy

Return to sport slowly and gradually, letting pain rest below a 5

DISCLOSURE

The author has nothing to disclose.

REFERENCES

1. van Dijk CN, van Sterkenburg MN, Wiegerinck JI, et al. Terminology for Achilles
tendon related disorders. Knee Surg Sports Traumatol Arthrosc 2011;19(5):
835-41.

2. Kujala UM, Sarna S, Kaprio J. Cumulative incidence of achilles tendon rupture
and tendinopathy in male former elite athletes. Clin J Sport Med 2005;15(3):
133-5.

3. September AV, Cook J, Handley CJ, et al. Variants within the COL5A1 gene are
associated with Achilles tendinopathy in two populations. Br J Sports Med
2009;43(5):357-65.

4. Masci L, Neal BS, Wynter Bee W, et al. Achilles Scraping and plantaris tendon
removal improves pain and tendon structure in patients with mid-Portion achilles
tendinopathy-A 24 Month follow-up case series. J Clin Med 2021;10(12):2695.

5. Alfredson H, Masci L, Spang C. Ultrasound and surgical inspection of plantaris
tendon involvement in chronic painful insertional Achilles tendinopathy: a case
series. BMJ Open Sport Exerc Med 2021;7(1):e000979. https://doi.org/10.1136/
bmjsem-2020-000979.

485


http://refhub.elsevier.com/S0891-8422(22)00009-X/sref1
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref1
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref1
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref2
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref2
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref2
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref3
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref3
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref3
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref4
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref4
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref4
https://doi.org/10.1136/bmjsem-2020-000979
https://doi.org/10.1136/bmjsem-2020-000979

486

McAlister

6.

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Monto RR. Platelet rich plasma treatment for chronic Achilles tendinosis. Foot
Ankle Int 2012;33(5):379-85.

Zhang YJ, Xu SZ, Gu PC, et al. Is platelet-rich plasma injection effective for
chronic achilles tendinopathy? A meta-analysis. Clin Orthop Relat Res 2018;
476(8):1633-41.

. Erroi D, Sigona M, Suarez T, et al. Conservative treatment for Insertional Achilles

Tendinopathy: platelet-rich plasma and focused shock waves. A retrospective
study. Muscles Ligaments Tendons J 2017;7(1):98-106.

. Thueakthong W, de Cesar Netto C, Garnjanagoonchorn A, et al. Outcomes of iliac

crest bone marrow aspirate injection for the treatment of recalcitrant Achilles ten-
dinopathy. Int Orthop 2021;45(9):2423-8.

Boesen AP, Hansen R, Boesen MI, et al. Effect of high-volume injection, platelet-
rich plasma, and sham treatment in chronic Midportion achilles tendinopathy: a
randomized double-blinded prospective study. Am J Sports Med 2017;45(9):
2034-43.

Alfredson H, Pietila T, Jonsson P, et al. Heavy-load eccentric calf muscle training
for the treatment of chronic Achilles tendinosis. Am J Sports Med 1998;26(3):
360-6.

Kumai T, Muneta T, Tsuchiya A, et al. The short-term effect after a single injection
of high-molecular-weight hyaluronic acid in patients with enthesopathies (lateral
epicondylitis, patellar tendinopathy, insertional Achilles tendinopathy, and plantar
fasciitis): a preliminary study. J Orthop Sci 2014;19(4):603-11.

Ayyaswamy B, Vaghela M, Alderton E, et al. Early outcome of a single Peri-
Tendinous hyaluronic acid injection for mid-Portion Non-insertional achilles ten-
dinopathy - a pilot study. Foot (Edinb) 2021;49:101738.

Petrella RJ, Cogliano A, Decaria J. Combining two hyaluronic acids in osteoar-
thritis of the knee: a randomized, double-blind, placebo-controlled trial. Clin
Rheumatol 2008;27(8):975-81.

Lee GW, Seo HY, Jung DM, et al. Comparison of Preoperative bone Density in pa-
tients with and without Periprosthetic Osteolysis following Total ankle Arthroplasty.
Foot Ankle Int 2021;42(5):575-81.

Ferreira GF, Caruccio FRC, Guerrero Bou Assi JR, et al. Ultrasound-guided hyal-
uronic acid injection for the treatment of insertional Achilles tendinopathy: a pro-
spective case series. Foot Ankle Surg 2021. https://doi.org/10.1016/j.fas.2021.
12.004. S1268-7731(21)00244-7.

Visco V, Vulpiani MC, Torrisi MR, et al. Experimental studies on the biological ef-
fects of extracorporeal shock wave therapy on tendon models. A review of the
literature. Muscles Ligaments Tendons J 2014;4(3):357-61.

Pinitkwamdee S, Laohajaroensombat S, Orapin J, et al. Effectiveness of extracor-
poreal shockwave therapy in the treatment of chronic insertional achilles tendin-
opathy. Foot Ankle Int 2020;41(4):403-10.

Zhang S, Li H, Yao W, et al. Therapeutic response of extracorporeal shock wave
therapy for insertional achilles tendinopathy between sports-active and
Nonsports-active patients with 5-year follow-up. Orthop J Sports Med 2020;
8(1). 2325967119898118.

Mansur NSB, Matsunaga FT, Carrazzone OL, et al. Shockwave therapy plus
eccentric exercises versus isolated eccentric exercises for achilles insertional
tendinopathy: a double-blinded randomized clinical trial. J Bone Joint Surg Am
2021;103(14):1295-302.

Zhi X, Liu X, Han J, et al. Nonoperative treatment of insertional Achilles tendinop-
athy: a systematic review. J Orthop Surg Res 2021;16(1):233.


http://refhub.elsevier.com/S0891-8422(22)00009-X/sref6
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref6
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref7
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref7
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref7
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref8
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref8
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref8
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref9
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref9
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref9
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref10
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref10
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref10
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref10
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref11
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref11
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref11
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref12
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref12
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref12
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref12
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref13
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref13
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref13
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref14
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref14
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref14
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref15
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref15
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref15
https://doi.org/10.1016/j.fas.2021.12.004
https://doi.org/10.1016/j.fas.2021.12.004
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref17
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref17
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref17
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref18
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref18
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref18
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref19
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref19
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref19
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref19
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref20
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref20
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref20
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref20
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref21
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref21

22.

283.

24.

25.

26.

27.

28.

29.

30.

31.

Management of the Achilles Tendon Insertion

Takahashi N, Tasto JP, Ritter M, et al. Pain relief through an antinociceptive effect
after radiofrequency application. Am J Sports Med 2007;35(5):805-10.

Ochiai N, Tasto JP, Ohtori S, et al. Nerve regeneration after radiofrequency appli-
cation. Am J Sports Med 2007;35(11):1940-4.

Yeap EJ, Chong KW, Yeo W, et al. Radiofrequency coblation for chronic foot and
ankle tendinosis. J Orthop Surg (Hong Kong) 2009;17(3):325-30.

Shibuya N, Thorud JC, Humphers JM, et al. Is percutaneous radiofrequency co-
blation for treatment of Achilles tendinosis safe and effective? J Foot Ankle Surg
2012;51(6):767-71.

Kamineni S, Butterfield T, Sinai A. Percutaneous ultrasonic debridement of
tendinopathy-a pilot Achilles rabbit model. J Orthop Surg Res 2015;10:70.
https://doi.org/10.1186/s13018-015-0207-7.

Sanchez PJ, Grady JF, Saxena A. Percutaneous ultrasonic tenotomy for achilles
tendinopathy is a surgical procedure with Similar complications. J Foot Ankle
Surg 2017;56(5):982-4.

Chimenti RL, Stover DW, Fick BS, et al. Percutaneous ultrasonic tenotomy re-
duces insertional achilles tendinopathy pain with high patient satisfaction and a
low complication rate. J Ultrasound Med 2019;38(6):1629-35.

Vajapey S, Ghenbot S, Baria MR, et al. Utility of percutaneous ultrasonic tenotomy
for Tendinopathies: a systematic review. Sports Health 2021;13(3):258-64.
Scott LA, Munteanu SE, Menz HB. Effectiveness of orthotic devices in the treat-
ment of Achilles tendinopathy: a systematic review. Sports Med 2015;45(1):
95-110.

Wilson F, Walshe M, O’'Dwyer T, et al. Exercise, orthoses and splinting for treating
Achilles tendinopathy: a systematic review with meta-analysis. Br J Sports Med
2018;52(24):1564-74.

487


http://refhub.elsevier.com/S0891-8422(22)00009-X/sref22
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref22
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref23
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref23
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref24
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref24
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref25
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref25
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref25
https://doi.org/10.1186/s13018-015-0207-7
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref27
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref27
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref27
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref28
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref28
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref28
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref29
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref29
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref30
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref30
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref30
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref31
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref31
http://refhub.elsevier.com/S0891-8422(22)00009-X/sref31

	Nonoperative Management of the Achilles Tendon Insertion
	Key points
	Pathophysiologic introduction
	Clinical presentation and workup
	Phases of treatment
	Pain Reduction
	Intervention: Regenerative Therapies

	Autologous injections
	Nonautologous injections
	Extracorporeal shockwave therapy
	Minimally invasive treatments
	Return to Sport/Activity

	Clinics care points
	References


