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ABSTRACT
Patellar tendinopathy is characterized by anterior knee pain 
fundamentally located in the lower pole of the patella. This de-
generative condition is mainly caused by repeated movements 
that generate excessive loading of the tendon, particularly dur-
ing sports activities characterized by rapid changes in direction, 
jumping and running, such as volleyball, basketball or soccer. 
Patellar tendinopathy accounts for 30-45% of all lesions experi-
enced by jumping athletes, causing inactivity periods of as long 
as 6 months. Although conservative management is accepted to 
be the first line treatment option, it comprises a number of differ-
ent alternatives, with heterogeneous mechanisms of action and 
duration, as well as variable effectiveness and levels of evidence. 
Likewise, it is difficult to find treatment protocols that serve as a 
guide to the management of this disease in the context of clinical 
practice. When conservative management fails, both open and ar-
throscopic surgery have been described for the treatment of these 
disorders, with variable techniques and consistent outcomes.
The present study offers a narrative review of the most common 
treatment options and their mechanisms of action, and details 
the available level of evidence for their application. Lastly, a 
grade of recommendation is provided for each of them.

RESUMEN
Tendinopatía rotuliana: una guía práctica de consenso para la 
elección del mejor tratamiento

La tendinopatía rotuliana cursa como un cuadro de dolor ante-
rior de rodilla localizado fundamentalmente en el polo inferior 
de la patela. La causa principal de esta condición degenerativa 
son los movimientos repetitivos que generan una carga excesiva 
del tendón, particularmente durante los deportes que impliquen 
cambios rápidos de dirección, saltos y carreras, como voleibol, ba-
loncesto o fútbol. Representa hasta un 30-45% de las lesiones que 
sufren los atletas involucrados en deportes de salto, con tiem-
pos de inactividad que pueden alcanzar los 6 meses. Aunque se 
acepta que el manejo conservador debe suponer la primera línea 
de tratamiento, existen diferentes alternativas dentro de este, con 
mecanismos de acción y duración heterogéneos, así como efecti-
vidad y niveles de evidencia variables. Asimismo, es difícil encon-
trar protocolos de tratamiento que sirvan de guía para el manejo 
de esta patología durante la práctica clínica. Cuando fracasa el 
tratamiento conservador, se ha descrito la cirugía tanto abierta 
como artroscópica para el tratamiento de esta patología, con téc-
nicas variables y resultados consistentes.
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Introduction

Patellar tendinopathy is characterized by anterior knee 
pain fundamentally located in the lower pole of the patel-
la(1), in the deep portion of the tendon. It accounts for 30-
45% of all lesions experienced by jumping athletes, causing 
inactivity periods of as long as 6 months(2). Conservative 
management constitutes the first line treatment option. 
When conservative management fails, open, arthroscopic 
and ultrasound-guided surgery have been described(3) for 
the treatment of these disorders, with variable techniques 
and consistent outcomes(4).

However, the literature de-
scribes treatment options with 
different mechanisms of action 
and degrees of effectiveness 
that complicate decision mak-
ing in daily clinical practice(5,6).

The present study describes 
the most common treatment 
options, detailing the level of 
evidence for their application, 
and finally offers a grade of rec-
ommendation for each of them, 
from the Muscle and Tendon 
Injuries Working Group (Grupo 
de Estudio de Lesiones Múscu-
lo Tendinosas [GELMUT]) of the 
Spanish Association of Arthros-
copy (Asociación Española de 
Artroscopia [AEA])(Table 1).

For this purpose, a narrative 
review of the scientific litera-
ture has been made, involving 
a search of the PubMed and 
Cochrane databases using the 

keywords "patellar tendinopathy treatment". The citation 
of an article required it to meet the following criteria: an 
original paper, in English / Spanish, with description of the 
results of the intervention based on a validated scale and/
or the contribution of data of historical value for under-
standing of the therapeutic technique. On the other hand, 
in order to establish the recommendations, selection was 
made of articles with a Jadad score of > 3(7), and the scale 
suggested by The Journal of Bone and Joint Surgery (JBJS)(8) 
was used to generate the grades of recommendation. This 
scale establishes grade A for recommendations based on 

It is seen that physical therapy based on supervised exercises 
should constitute the basis of treatment. However, when this 
strategy fails, it seems advisable to offer the patient an invasive 
technique aimed at favoring the mechanisms of tendon repair 
- reserving surgery for refractory cases, since there is a lack of 
quality comparative studies allowing generalization of its use.

Key words: Tendinopathy. Patellar. Sonosurgery. Arthroscopy. Ec-
centric.

El objetivo de este trabajo es realizar una revisión narrativa para 
exponer las alternativas de tratamiento más habituales, su meca-
nismo de acción, así como detallar el nivel de evidencia disponi-
ble para su aplicación y, finalmente, emitir un grado de recomen-
dación para cada uno de ellos.
Se pone de manifiesto que la terapia física basada en un progra-
ma de ejercicios supervisados ha de suponer la base del trata-
miento; no obstante, cuando esta fracasa, parece indicado pro-
porcionar al paciente una técnica invasiva orientada a favorecer 
los mecanismos de reparación tendinosos, reservando la cirugía 
para aquellos casos recalcitrantes, puesto que se carece de estu-
dios comparativos de calidad que permitan universalizar su uso.

Palabras clave: Tendinopatía. Rotuliano. Sonocirugía. Artrosco-
pia. Excéntricos.

Table 1. Treatment alternatives in patellar tendinopathy.

Treatment Mechanism Level of evidence Grade of recommen-
dation

Physical 
therapy Neovessels 2 A

Sclerotherapy Endothelial damage 3 I

Prolotherapy Dehydration 3 I

USGET Inflammation 1+ B

ECSW Mechanical + biological 1− D

HVIGI Neovessels 1+ B/C

Corticosteroids Antiinflammatory 4 D

Hyaluronic 
acid Regeneration / nociceptive 1− C

PRP Healing mediators 1− C

MSC Immune modulation / trophic 4 C

Surgery Excision tendinosis 3 C

Levels of evidence 1− are not used for establishing the grade of recommendation 
Grade of recommendation I: insufficient; HVIGI: high volume infiltration; MSC: mesenchymal stem cells; ECSW: extracor-
poreal shockwaves; PRP: platelet rich plasma; USGET: ultrasound-guided galvanic electrolysis
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consistent level I studies that generate good evidence in 
favor or against a given intervention; grade B for recom-
mendations based on level II or III studies that generate 
sufficient evidence in favor or against; grade C when the 
available evidence is conflictive or of poor quality, based on 
level IV or V studies; and grade I when there is not enough 
evidence to offer a grade of recommendation.

Physical therapy

Physical therapy constitutes the first line treatment option 
for tendinopathy(9). In this context, protocols involving ec-
centric loading exercises, initially described by Stanish et 
al.(10), are the most widely used strategy.

It has been postulated the eccentric exercises could 
induce metabolic changes in the tendon by interrupting 
neovascular blood flow, and thus lead to clinical improve-
ment. However, within dynamic loading, no differences in 
cellular changes are observed between healthy tenocytes 
subjected to concentric or eccentric loading(11).

In 2011, Larsson et al. published a systematic review 
of randomized clinical trials, postulating that there is firm 
evidence in support of the use of eccentric exercises in 
the treatment of patellar tendinopathy(12), since statisti-
cally significant differences were recorded in 5 of the 7 
articles considered to be of high quality, comparing the 
effectiveness of eccentric treatment versus another treat-
ment modality. However, due to the variability of the clin-
ical trial protocols, no single protocol can be recommend-
ed - though it has been suggested that the combination 
with stretch exercises affords better results than eccentric 
exercises alone(13).

Conclusions and grade of recommendation

Eccentric exercises should be the cornerstone of treat-
ment in patellar tendinopathy. There is strong evidence in 
favor of the use of such exercises. Stretch and progressive 
strength exercises combined with eccentric loading could 
offer greater benefit versus eccentric exercises alone.

Grade of recommendation: A.

Sclerotherapy and prolotherapy

Sclerotherapy intends to produce a sclerotizing effect 
upon the nociceptive nerve endings associated with tendi-
nopathy(14), and on the neovessels that form in hypervas-
cular tendinopathies. Polydocanol, a topical anesthetic 
that causes endothelial damage on interacting with the 
lipid layer of the cell membrane, is usually used for this 
purpose. There are no randomized studies demonstrating 
its efficacy(15). Furthermore, attributing pain in tendinopa-

thy to the appearance of neovessels is currently subject 
to controversy(16,17).

On the other hand, prolotherapy involves the injection 
of hyperosmolar substances, generally dextrose(17), that 
attract macrophages and granulocytes on damaging the 
cells through dehydration. The appearance of these cells 
could favor healing, though the underlying mechanism of 
action is not fully clear(18,19).

Conclusions and grade of recommendation

At present there are not enough studies on sclerotherapy 
and prolotherapy demonstrating clinical improvement in 
the treatment of patellar tendinopathy. Their use there-
fore cannot be recommended.

Grade of recommendation: I.

Ultrasound-guided galvanic electrolysis (USGET)

Ultrasound-guided galvanic electrolysis (USGET) involves 
the application of a non-thermal galvanic current under 
ultrasound guidance to induce a controlled local inflam-
matory reaction. It has been reported that the application 
of electrical fields is associated with elevated collagen 
synthesis and an increase in intracellular Ca++(20).

Abat et al.(21) showed that the combination of USGET 
with eccentric exercises in the treatment of patellar tendi-
nopathy in 41 patients yielded good outcomes, without 
recurrences after 10 years of follow-up. In 2016, the same 
authors published a clinical trial22 in which 60 patients 
with patellar tendinopathy were divided into two groups. 
The first group underwent physiotherapy with ultrasound, 
laser and interferential currents. The second group was 
subjected to USGET therapy. The Victorian Institute of 
Sports Assessment for Patellar Tendinopathy (VISA-P) ev-
idenced improvements in both groups, though with sta-
tistically significant better outcomes in the USGET group.

López-Royo et al.(23) postulated that there are no clin-
ically significant differences when treatment is based on 
an eccentric exercises program (combined or not with 
electrolysis or dry needling), though their follow-up peri-
od was limited to only 22 weeks.

Conclusions and grade of recommendation

The current evidence warrants the use of USGET in patellar 
tendinopathy, combined with an eccentric exercises pro-
gram. It is necessary to protocolize the indication and the 
methodology (in terms of intensity and the number and 
frequency of sessions), as well as to demonstrate its supe-
riority versus other techniques that stimulate tissue repair.

Grade of recommendation: B.
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Shockwave therapy

Shockwave therapy has been used in tendinopathies since 
the 1990s(24). It has been postulated that this type of treat-
ment exerts an analgesic and regenerative effect upon the 
tendon, with the observation of an increase in collagen 
synthesis in animal models(25). Shockwaves are able to 
exert a combination of mechanical effects (through the 
destruction of cells and membranes) and biological ac-
tions (increasing the synthesis of proteins involved in the 
tissue repair process)(26). They have been found to offer 
some effectiveness in treating plantar fasciitis and calcific 
tendinopathy of the rotator cuff(27).

A number of randomized clinical trials have compared 
shockwave therapy with other treatment alternatives in 
the management of patellar tendinopathy. These studies 
have obtained heterogeneous results(28-32). In this respect, 
in 2003, Peers et al.(28) studied 27 patients in which shock-
wave therapy was compared against surgery, with the ob-
servation of similar functional outcomes after 6 months of 
follow-up. In 2011, Zwerver et al.(29)compared effectiveness 
in 62 athletes during the competition season, and record-
ed no differences between the two groups.

Vetrano et al.(30), in 2013, administered shockwaves 
to 23 patients, with the injection of autologous platelet 
rich plasma (PRP) in a second group of 23 subjects. Both 
groups showed improvement, though to a greater extent 
in the PRP group. In 2017, Thijs et al.(31) carried out a clin-
ical trial comparing shockwaves versus placebo in 52 pa-
tients, and recorded no statistically significant differences 
between the two groups. The main weakness of this study 
was the dropout rate during the 24 weeks of follow-up.

In 2018, Cheng et al.(32) conducted a clinical trial com-
paring shockwave therapy (n = 26) versus physical therapy 
(n = 25), with the inclusion in the latter group of micro-
waves, acupuncture and ultrasound. Improvement was 
found to be significantly greater in the shockwave therapy 
group.

Conclusions and grade of recommendation

The current evidence on the treatment of patellar tendi-
nopathy using shockwaves is based on heterogeneous 
studies, with diverse control groups and a generally limited 
number of patients. The studies present low evidence of 
good outcomes in treating chronic patellar tendinopathy; 
shockwave therapy therefore cannot be recommended.

Grade of recommendation: C.

Infiltrations

Treatment in the form of infiltrations is one of the most 
widely used strategies in the conservative management of 

patellar tendinopathy. There is controversy as to whether 
infiltration should be made in the tissue lesion zone or in 
the surrounding area. The injections must be guided by re-
al-time ultrasound or anatomical reference points(33). Dif-
ferent types of injections can be used, as detailed below.

High volume

High volume image-guided injection (HVIGI) targets neo-
vascularization visualized by doppler ultrasound. A com-
bination of local anesthetic and saline solution is usually 
employed.

The mechanism of action of HVIGI is explained by the 
mechanical aggression (stripping) of the fluid upon the 
neovascularization, stretching, rupturing or occluding the 
neovessels and the accompanying nerve supply(34), along 
with the possible toxicity of the local anesthetic through 
the reduction of substance P - a known neurotransmitter 
involved in the increased inflammatory and nociceptive 
response in the nerve fibers(35,36).

The technique consists of the ultrasound-guided injec-
tion of saline solution and a local anesthetic (bupivacaine 
or mepivacaine) into the space between the patellar ten-
don and its sheath, at posterior level(37). The injected volume 
should exceed 50 ml (with only 20% corresponding to the 
anesthetic), since the results have been shown to be better 
than when administering less than 30 ml(38). No major com-
plications have been reported with this procedure(39).

Maffulli et al.(40) evaluated the efficacy of high volume 
injections in 32 patients with patellar tendinopathy. Sev-
enty-two percent of the patients returned to the same lev-
el of activity as before the symptoms, and 80% described 
their condition as good or excellent. Posteriorly, the clini-
cal outcomes were seen to improve with the simultaneous 
administration of PRP(41). Morton et al.(34) obtained similar 
results in a combined retrospective and prospective se-
ries of cases.

Recently, Barker-Davies et al.(37), in a randomized, dou-
ble-blind, controlled clinical trial, recorded no significant 
differences between the use of HVIGI, local anesthetic 
without high volume, and HVIGI with corticosteroids, af-
ter 6 months of follow-up in a military population. At the 
end of this period, the three treatment groups showed 
improved pain (visual analogue scale [VAS]) and function 
scores (VISA-P) versus the pre-treatment phase, with no 
differences among the groups. Likewise, the authors re-
corded no differences in the thickness of the tendon or in 
its neovascularization after 6 months of follow-up.

Corticosteroids

Although it is currently accepted that inflammation is not 
the fundamental cause of tendinopathies, the use of cor-
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ticosteroids in these disorders remains a common prac-
tice. In addition to their known potent antiinflammatory 
action (which could play a role in the acute phase of the 
injury), corticosteroids affect the synthesis of extracellu-
lar matrix, the production and depositing of collagen, scar 
formation and tenocyte proliferation and viability, induc-
ing cell death, tendon atrophy and favoring the formation 
of adherences between the tendon and the surrounding 
tissues(42,43). On the other hand, they exert a vasoconstric-
tor effect upon the smooth muscle cells, resulting in a 
decrease in nitric oxide production and, possibly, a de-
crease in pain. Thus, corticosteroids appear to offer pain 
relief over the short term, though there is little evidence 
on their long term benefits(43-45).

Most authors advise infiltration in the posterior peri-
tendinous zone, due to the risk of damaging the tendon, 
or at the interface between Hoffa's fat pad and the patel-
lar tendon, with the knee in full extension or slight flexion 
in order to expose the tendon from the medial side of the 
knee.

Kongsgaard et al.(46) compared the efficacy of meth-
ylprednisolone injection, eccentric exercises and slow 
resistance training in patellar tendinopathy. The results 
evidenced an immediate improvement of the pain and 
VISA-P score with all the treatment methods, though a 
worsening of the VISA-P score was noted at 6 months in 
the injection group. In 2017, Everhart et al.(47) carried out 
a systematic review of the treatment options in patellar 
tendinopathy, and concluded that corticosteroid injec-
tions should not be used to treat this disorder, since no 
benefits were observed with their use(48).

Hyaluronic acid

Hyaluronic acid (HA) is one of the main components of 
synovial fluid and the tendinous extracellular matrix, and 
can be produced in the normal tendon sheath. In vitro and 
nonclinical studies have shown HA to offer useful proper-
ties for tendon healing. In addition, in clinical studies, HA 
has been used with promising results in tendinopathies 
of different locations such as the shoulder, elbow, knee 
and ankle(49). High molecular weight HA has inflammatory 
properties and can promote tissue regeneration and favor 
healing of the tendon at the bone-tendon interface(50). It 
has also been suggested to reduce nociceptive nerve ac-
tivity(51).

The treatment is administered as an ultrasound-guid-
ed injection, in the same way as described in the case 
of corticosteroids. However, the literature is variable in 
terms of the number and periodicity of the injections(52,53). 
Allergic reactions have been reported as possible compli-
cations(39).

Different series describe good outcomes in terms of 
pain relief over the short term(52,54,55). On the other hand, 

Kaux et al.(53), in a clinical trial, compared ultrasound-guid-
ed injections of PRP versus two injections of HA, and found 
that both treatments may be effective: the PRP group 
showed significant improvement of quadriceps strength, 
while HA had a greater impact in terms of symptoms im-
provement. Recently, Frizziero and his team(56) reported 
good results after three injections of HA of medium mo-
lecular weight guided by ultrasound. This study reported 
pain relief and improvement of the VISA-P scores after 90 
days of follow-up, with a decrease in vascularization and 
thickness of the tendon in the ultrasound and doppler 
ultrasound studies.

Platelet rich plasma

Platelet rich plasma is a fraction of autologous blood with 
a high content of platelets and associated growth factors 
that are injected at the site of muscle or tendon damage 
as a coadjuvant to the natural healing process.

The rationale underlying the use of PRP is that plate-
lets are the first to reach the tissue injury site and thus 
have the potential to release growth factors (PDGF, TGF-β, 
FGF, etc.) that play a key role in the mediation of the three 
healing phases: inflammation, proliferation and remod-
eling(57). This matrix acts as a scaffold for the sustained 
release of growth factors that promote chemotaxis and 
angiogenesis(58).

In general, the preparation of PRP involves the ob-
tainment of autologous peripheral venous blood that is 
centrifuged in one or two steps to separate the plasma 
from the red cells and leukocytes(59), though there is var-
iability in the form of preparation and in the concen-
tration of the platelets and leukocytes(59,60). Although the 
latter are important for wound healing and for facilitat-
ing tissue repair, they could induce an undesired inflam-
matory response at the injection site. Formulations rich 
and poor in leukocytes are therefore available. There is 
not enough in vivo evidence to suggest which prepara-
tion method is best. However, it is important to under-
stand that there are a number of methods for obtaining 
and preparing PRP(59).

A number of studies have been made (summarized in 
Table 2) on the injection of PRP as treatment for patellar 
tendinopathies, comparing its efficacy versus other ther-
apies, in terms of pain relief and functional improvement. 
Several of these studies(30,41,53) even report contradictory 
results in terms of pain relief and tissue healing proper-
ties(57,61).

In a recent systematic review and meta-analysis of 
this subject, Barman et al.(62) concluded that in terms of 
pain relief and the functional outcomes, the injection of 
PRP does not afford significantly greater clinical benefit 
than injections without PRP in the management of patel-
lar tendinopathy. Nevertheless, compared with shockwave 
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therapy, a significant benefit was indeed observed in favor 
of PRP injections. On the other hand, Andriolo et al.(63), 
likewise in a systematic review and meta-analysis, con-
cluded that eccentric exercises may be regarded as the 
strategy of choice over the short term, but that PRP in-
jections can offer better and more stable outcomes over 
the long term, and thus may be regarded as an adequate 
choice for the treatment of patellar tendinopathy.

Mesenchymal stem cells (MSC)

Mesenchymal stem cells (MSC) have shown promising 
results in cardiac, neurological, autoimmune and mus-
culoskeletal disorders. They can be obtained from bone 
marrow (the most widely studied and used source) or 
from the subcutaneous adipose tissue. Although in the 
past attention focused on their differentiation capacity 

Table 2. Clinical trials and prospective cohort studies on the use of platelet rich plasma (PRP) in patellar tendinopa-
thy.

Author Year LE Title Conclusion

Scott et al.(13) 2019 1 Platelet-Rich Plasma for Patellar Tendinopathy. A Randomized 
Controlled Trial of Leukocyte-Rich PRP (LR-PRP) or Leukocyte-Poor PRP 
(LP-PRP) versus Saline
Platelet rich plasma for patellar tendinopathy. A randomized controlled 
trial of leukocyte-rich PRP (LR-PRP) or leukocyte-poor PRP (LP-PRP) 
versus saline solution [57 patients]

In combination with a rehabilitation program based on 
exercise, a single injection of LR-PRP or LP-PRP was not 
more effective than an injection of saline solution in 
improving the symptoms of patellar tendinopathy

Kaux et al.(14) 2019 1 Comparison between platelet-rich plasma injections and hyaluronic 
acid injections in the treatment of patellar tendinopathies: a 
randomized trial
Comparison between injections of PRP and injections of hyaluronic acid 
in the treatment of patellar tendinopathies: a randomized clinical trial 
[33 patients]

Both PRP and hyaluronic acid can alleviate the 
symptoms of proximal patellar tendinopathy over 
the middle term. However, only PRP results in pain 
reduction associated to an increase in quadriceps 
strength

Dragoo et al.(1) 2014 1 Platelet-Rich Plasma as a Treatment for Patellar Tendinopathy. A 
Double-Blind, Randomized Controlled Trial
PRP as treatment for patellar tendinopathy. A randomized double-blind, 
controlled trial [23 patients]

A therapeutic regimen consisting of standardized 
eccentric exercise and the injection of leukocyte-rich 
PRP guided by ultrasound with dry needling accelerates 
recovery from patellar tendinopathy versus exercise 
and dry needling under ultrasound guidance alone, 
though the apparent benefits of PRP fade over time

Vetrano et al.(3) 2013 1 Platelet-Rich Plasma Versus Focused Shock Waves in the Treatment of 
Jumper's Knee in Athletes
PRP versus focalized shockwaves in the treatment of jumper's knee in 
athletes [46 patients]

Therapeutic PRP injections afford better clinical 
outcomes over the middle term than shockwaves in the 
treatment of jumper's knee in athletes

Rodas et al.(9) 2021 2 Effect of Autologous Expanded Bone Marrow Mesenchymal Stem Cells 
(BM-MSC) or Leukocyte-Poor Platelet-Rich Plasma (Lp-PRP) in Chronic 
Patellar Tendinopathy (With Gap >3 mm). Preliminary Outcomes After 6 
Months of a Double-Blind, Randomized, Prospective Study
Effect of autologous expanded bone marrow mesenchymal stem cells 
(BM-MSC) or leukocyte-poor platelet-rich plasma (Lp-PRP) in chronic 
patellar tendinopathy (with gap > 3 mm). Preliminary outcomes after 6 
months of a double-blind, randomized, prospective study [20 patients]

Treatment in the form of BM-MSC or Lp-PRP in 
combination with rehabilitation in chronic patellar 
tendinopathy proves effective in reducing pain and 
improving the activity level of physically active 
subjects. The subjects administered BM-MSC showed 
greater tendon structural improvement than those that 
received Lp-PRP

Abdelbary et al.(15) 2018 3 Ultrasound guided injection in patellar tendinopathy; clinical outcomes 
of platelet-rich plasma compared to high-volume injection
Ultrasound guided injection in patellar tendinopathy; clinical outcomes 
of PRP compared to high-volume injection [20 patients]

High-volume injections and PRP are effective in treating 
patellar tendinopathy unresponsive to conservative 
management, though in our study PRP was seen to be 
more effective

Abate et al.(16) 2018 3 Synergistic activity of platelet rich plasma and high volume image 
guided injection for patellar tendinopathy
Synergistic activity of PRP and high volume image guided injection for 
patellar tendinopathy [54 patients]

The concomitant administration of PRP and ultrasound-
guided high-volume injections influences tendon 
repair through different mechanisms, affording greater 
improvement of patellar tendinopathy. This finding is 
of clinical relevance, since this disease condition has 
a substantial impact upon patient work and sports 
performance.

Gosens et al.(19) 2012 3 Pain and activity levels before and after platelet-rich plasma injection 
treatment of patellar tendinopathy: a prospective cohort study and the 
influence of previous treatments
Pain and activity levels before and after platelet-rich plasma injection 
treatment of patellar tendinopathy: a prospective cohort study and the 
influence of previous treatments [36 patients]

After treatment with PRP, the patients with patients 
showed statistically significant improvement. In 
addition, such improvement can be regarded as 
clinically significant. However, the patients that had not 
been previously treated with ethoxysclerol, cortisone 
and/or surgery showed greater improvement

Filardo et al.(12) 2010 3 Use of platelet-rich plasma for the treatment of refractory jumper’s 
knee
Use of platelet-rich plasma for the treatment of refractory jumper’s 
knee [31 patients]

The clinical outcomes of our study are encouraging 
and suggest that this method may be useful for the 
treatment of chronic patellar tendinopathy, even in 
difficult cases with refractory tendinopathy in which the 
sole physiotherapeutic strategy had failed

LE: level of evidence; 1: randomized clinical trial; 2: randomized clinical trial (preliminary results); 3: prospective cohort studies



Patellar tendinopathy: a practical consensus guide […]

Rev Esp Artrosc Cir Articul En. 2023;30(3):148-58154

and direct participation in the regeneration process, it has 
recently been shown that MSC have other and probably 
more important therapeutic functions in response to inju-
ries, such as immune modulation and trophic activities(5).

Some authors have published case series on the treat-
ment of tendinopathies using MSC(64). Preclinical studies 
of Achilles tendinopathy in animal models have reported 
significant benefits with the use of autologous MSC(64-66). 
However, many issues related to the use of MSC have not 
been fully addressed, such as the timing of administra-
tion of the cells at the lesion site. Some studies appear to 
suggest that MSC should not be administered in the first 
phases of the lesion process, as this could result in un-
desired proinflammatory effects. In contrast, later injec-
tion could induce a desired immune suppression process 
leading to resolution of the lesion(5).

Rodas et al.(64) recently published the first clinical 
study in humans on the effect of MSC in application to 
patellar tendinopathy. Based on their preliminary results, 
these authors concluded that the treatment appeared to 
reduce pain and improve the levels of physical activity.

Conclusions and grades of recommendation

The available evidence on infiltration treatment has im-
portant limitations, such as the few high level studies and 
the heterogeneity of the treatment strategies and forms of 
application. Studies with greater methodological rigor and 
larger sample sizes are needed, describing the indications 
and protocolized methodology of use, as well as compar-
ing the different available treatments.

The literature suggests that high volume, HA and PRP 
injections may be regarded as a safe option for patients 
with severe symptoms or when noninvasive rehabilitation 
strategies prove unsuccessful in treating chronic patellar 
tendinopathy. On the other hand, we do consider that 
there is enough evidence not to recommend corticoster-
oid injections for the treatment of patellar tendinopathy, 
in view of the associated complications.

Lastly, in relation to MSC in patellar tendinopathy, 
there is still not enough evidence to establish a recom-
mendation.

Grades of recommendation:
• High volume, hyaluronic acid and PRP: C.
• Corticosteroids: B against their use.
• MSC: I.

Surgery

The surgical option should be offered after a guided and 
continued physiotherapy program lasting at least 12 weeks 
that should be followed by other nonsurgical treatments 
during the next 3-5 months, since it has been estimated 

that only 10% of all patients fail to respond to conservative 
management. Nevertheless, there are studies that postulate 
that the chances for successful surgical treatment decrease 
with every month of persistence of the symptoms(4,47,50,67-70).

Surgery offers a variable success rate of between 45-
100%(4,47,50,69-73). Surgery should aim to remove the degen-
erative area of the tendon, usually located in its proximal 
and deep portion, though there have been descriptions 
of different isolated or combined procedures such as an-
terior longitudinal tenotomies (tendon shaving), perfo-
ration of the lower pole of the patella, and perforations 
or resection of the neovessels of the posterior aspect via 
arthroscopy(50,67,69,70).

During the open procedure, a midline approach is adopt-
ed from the lower pole of the patella to the tibial tuberosity. 
Opening with debridement of the peritendon is carried out, 
performing the incision longitudinal in order to access the 
deep portion of the tendon at its proximal insertion. The ten-
don is palpated in search of areas with tendon disease which 
are then excised with a cold scalpel, attempting to preserve 
the healthy fibers and Hoffa's fat pad as much as possible. 
As commented above, other maneuvers are usually added, 
seeking to create an environment favorable to the formation 
of healthy tendon tissue. According to different publications, 
peritendon repair could compromise the outcomes, and is 
therefore a controversial procedure(72).

The first description of the arthroscopic treatment of 
patellar tendinopathy was published in 1999(3). In 2006, 
Willberg et al.(74) proposed resection of the neovessels and 
neural tissue of the posterior aspect of the patellar tendon 
through their intraoperative direct visualization, with the 
help of ultrasound. These authors postulated that a more 
aggressive therapeutic alternative could shorten the dura-
tion of treatment and thus the symptoms of the patient. 
Posteriorly, Lorbach et al.(75) described the release of the 
deep fibers of the patellar tendon at proximal level, com-
bined with resection of the lower pole of the patella, on the 
premise that these fibers are damaged through entrapment 
with the patella at the end of flexion. The ultrasound-guid-
ed surgical technique emulates the arthroscopic procedure, 
with the difference that it defines the level of resection with 
the synoviotome according to the thickness of the con-
tralateral tendon, measured preoperatively (Figure 1).

The patients start early physiotherapy, with free range 
of motion and loading, which includes the management of 
pain, the start of eccentric squatting on an inclined ramp(9), 
and a strengthening program. A return to sports activity is 
allowed once at least three months of supervised rehabil-
itation have been completed and the strengthening exer-
cises can be performed without pain.

Surgery of patellar tendinopathy includes different 
techniques. It is therefore difficult to compare the results 
of the published studies, in the form of case series, and 
which in general report improvement of pain and func-
tion, with a high percentage of patients able to return to 
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their pre-injury level of sports, and with no reported ma-
jor complications(4,12,47,67,68).

In 2000, Coleman et al.(70) published a systematic review 
of 25 surgical treatment studies, evaluating their quality 
using a customized methodological scoring system. They 
found that in general, the quality of the studies was low. 
At that time there were only two prospective studies, both 
with a non-randomized design. Curiously, they also found 
the reported success rate to be inversely related to the 
methodological quality of the studies.

In the most recently published review (Cochrane) in 
2019(76), it was considered that only a randomized study 
of open surgery could offer quality evidence. The conclu-
sions that open surgery improves patient pain, function 
and return to activity were regarded as recommendations 
based on low level evidence. In turn, the conclusion re-
ferred to the absence of adverse effects in surgery was 
considered to be of very low certainty. The authors consid-
ered that the indication of open surgery in patellar tendi-
nopathy is based more on the exhaustion of other thera-
peutic options than on the evidence of benefit of surgery. 
The theoretical advantages which the arthroscopic tech-
nique could offer are extrapolated from data obtained 
by a study with important methodological shortcomings, 
such as the lack of a control group, a short duration of fol-
low-up (only 6 months), and no contrasting of hypotheses 
between the pre- and postoperative results(74).

Conclusions and grade of recommendation

Considering all the above, it can be affirmed that surgery 
appears as an aggressive solution in the face of a lack 

of clinical improvement follow-
ing conservative management. 
However, the studies that en-
dorse surgical treatment are 
case series that do not offer 
evidence of sufficient quality 
to establish any recommenda-
tions. In fact, the only published 
randomized study showed no 
superiority of the results versus 
eccentric exercise at one year 
of follow-up. It therefore seems 
logical to reserve this option for 
concrete cases and try to mini-
mize surgical aggression.

Grade of recommendation: C.

General conclusions

The conservative management 
of patellar tendinopathy based 

on physical therapy in a program of supervised eccentric 
exercises and stretching should be regarded as the cor-
nerstone of treatment. In addition to the above, patients 
can be offered invasive techniques that induce molecu-
lar changes in the tendon, such as USGET and/or infiltra-
tions of PRP. The use of corticosteroid infiltrations is not 
advised. Surgery lacks robust evidence to recommend its 
use, and therefore should be reserved for selected cases 
in which conservative management has failed.
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