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Abstract 

Patellar tendinopathy is a chronic overload disorder of the knee extensor mechanism that primarily 

affects the proximal patellar tendon and is especially common in athletes exposed to repetitive 

jumping, landing, running, and cutting activities. Its pathophysiology involves repetitive microtrauma, 

collagen disorganization, degenerative intratendinous changes, neovascularization, and extracellular 

matrix disruption, all of which contribute to pain, structural abnormalities, and functional limitation. 

When conservative treatment fails to relieve symptoms or restore function, surgery may be indicated, 

particularly in patients with persistent pain, marked functional impairment, or structural tendon 

degeneration. The main objectives of surgery are to remove degenerated tissue, stimulate tendon 

healing, reduce pain, and restore extensor mechanism function. Common procedures include open 

debridement, arthroscopic debridement, longitudinal tenotomy, and, in selected cases, inferior pole 

resection or adjunctive biological techniques. Postoperative rehabilitation is essential to optimize 
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outcomes and is generally organized into sequential phases focused on symptom control, protection of 

the surgical site, restoration of range of motion, progressive strengthening, tendon loading, 

neuromuscular recovery, advanced functional training, and return to sport. Comparative evidence 

suggests that early mobilization protocols may favor faster recovery and better knee flexion, whereas 

conservative protocols may provide greater initial tissue protection but can delay functional progress. 

Multimodal approaches that integrate pain management, isometric, isotonic, eccentric, and heavy slow 

resistance exercises, proprioceptive training, biomechanical retraining, and sport-specific progression 

appear to provide the most comprehensive recovery. Overall, successful outcomes are best assessed 

through pain scales, functional questionnaires, strength testing, performance-based measures, and 

return-to-sport rates, while patient age, baseline status, and metabolic factors may influence 

prognosis. 
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Patellar tendinopathy, postoperative rehabilitation, functional recovery, return to sport, eccentric 

exercise, tendon loading. 

 

Introduction 

Patellar tendinopathy is an overuse injury caused 

by repetitive stress on the patellar tendon, 

leading to microinjury, mucoid degeneration, and 

necrosis of tendon fibers [1, 2]. It is considered a 

non-inflammatory condition and primarily 

affects the proximal insertion of the patellar 

tendon [3]. This disorder is especially prevalent 

among athletes, particularly those involved in 

jumping sports such as basketball and volleyball, 

with a reported prevalence of 18.3% in athletic 

populations [4]. 

 

The clinical importance of patellar tendinopathy 

lies in its significant impact on performance and 

quality of life. Athletes affected by this condition 

frequently experience persistent anterior knee 

pain, which may result in prolonged recovery 

periods and decreased athletic performance [1]. 

In many cases, the disorder can persist for years, 

negatively affecting athletic careers and, in some 

individuals, even leading to early retirement from 

sport [5]. 

 

Initial management is typically conservative and 

includes interventions such as eccentric 

exercises, cryotherapy, platelet-rich plasma 

injections, and extracorporeal shockwave therapy 

[2, 5]. However, when these nonoperative 

treatments fail to provide adequate symptom 

relief or functional improvement, surgical 

intervention may be considered. The most 

commonly described surgical options include 

open or arthroscopic debridement [1, 4]. Surgical 

management has been associated with improved 

patient-reported outcomes and high rates of 

return to sport, while arthroscopic techniques 

may offer the additional advantage of faster 

recovery [6]. 

 

Despite the potential benefits of surgery, 

effective postoperative rehabilitation remains 

essential for successful recovery and return to 

sport. Nevertheless, there is currently no 

consensus regarding the optimal timing and 

progression of rehabilitation protocols, which 

complicates postoperative management and 

contributes to variability in clinical practice. At 

the same time, comparative studies assessing 

different surgical techniques and rehabilitation 

protocols remain limited, highlighting the need 

for further research in this area [1, 6]. 

 

In this context, a comparative review of 

postoperative rehabilitation protocols is 

necessary to establish evidence-based guidelines 

for the management of patellar tendinopathy. 

Such a review may contribute to the 

standardization of treatment approaches, improve 

patient outcomes, and support a more efficient 

return to sport in affected athletes [1, 6]. 
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The objective of this review is to compare 

postoperative rehabilitation protocols used in 

patients with patellar tendinopathy and evaluate 

their impact on functional recovery, pain 

reduction, restoration of physical performance, 

and return to sport. 

 

Methodology 

This manuscript was developed as a structured 

narrative review aimed at providing an updated 

and clinically integrated analysis of patellar 

tendinopathy, with particular emphasis on 

postoperative rehabilitation protocols, their 

comparative characteristics, and their impact on 

functional recovery, pain reduction, and return to 

sport. The review was conducted in accordance 

with the SANRA (Scale for the Assessment of 

Narrative Review Articles) framework and 

followed a predefined methodological protocol 

established prior to literature screening. Given 

the clinical heterogeneity of patellar 

tendinopathy, the variability in surgical 

techniques, and the lack of uniformity among 

postoperative rehabilitation strategies, a narrative 

interpretative synthesis was selected over 

quantitative pooling in order to integrate surgical, 

rehabilitative, and functional outcome data into a 

coherent and clinically applicable framework. 

Special attention was given to differences in 

rehabilitation timing, progression of loading, 

strengthening strategies, mobility restoration, 

neuromuscular recovery, and return-to-sport 

criteria following surgical intervention. The 

objective was to provide a structured synthesis 

capable of supporting clinical decision-making in 

the postoperative management of patients with 

patellar tendinopathy. 

 

A comprehensive literature search was conducted 

in PubMed, Scopus, and Web of Science, 

including peer-reviewed articles published in 

English or Spanish between January 2020 and 

December 2025. The final search was performed 

in april 2026. This timeframe was selected to 

capture contemporary evidence regarding 

surgical management, rehabilitation strategies, 

and postoperative functional outcomes in patellar 

tendinopathy, while ensuring relevance to current 

orthopedic, sports medicine, and rehabilitation 

practice. Search terms were combined using 

Boolean operators and included: “patellar 

tendinopathy,” “jumper’s knee,” “patellar tendon 

surgery,” “postoperative rehabilitation,” 

“rehabilitation protocol,” “functional recovery,” 

“return to sport,” “arthroscopic debridement,” 

and “open debridement.” Reference lists of 

selected articles were also manually reviewed to 

identify additional relevant studies not captured 

through the initial database search. 

 

Eligible studies included narrative reviews, 

systematic reviews, cohort studies, comparative 

clinical studies, case series, and relevant expert-

based clinical articles that addressed surgical 

treatment of patellar tendinopathy and/or 

postoperative rehabilitation approaches. Articles 

were included if they reported rehabilitation 

protocols, functional outcomes, pain evolution, 

return-to-sport timelines, or postoperative 

clinical recovery following surgery for patellar 

tendinopathy. Studies focused exclusively on 

conservative treatment without postoperative 

relevance, unrelated tendon disorders, animal 

models, purely biomechanical cadaveric 

investigations, conference abstracts without full 

text, and non-peer-reviewed sources were 

excluded. After screening titles and abstracts for 

relevance, full texts of potentially eligible articles 

were assessed according to the predefined 

thematic scope of the review. 

 

Data extraction was performed qualitatively and 

focused on study design, patient population, type 

of surgical intervention, characteristics of the 

rehabilitation protocol, progression of weight-

bearing and range of motion, strengthening 

strategies, functional recovery measures, pain 

outcomes, and return-to-sport data. Because of 

the heterogeneity in operative approaches, 

rehabilitation timelines, outcome definitions, and 

follow-up durations, no formal meta-analysis 

was undertaken. Instead, findings were organized 

into thematic domains to facilitate comparative 

interpretation of the available evidence. These 
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domains included the clinical basis of patellar 

tendinopathy, indications for surgery, 

rehabilitation phases, accelerated versus 

conservative postoperative protocols, exercise-

based components of rehabilitation, and the 

effect of these strategies on functional recovery 

and sports reintegration. This methodological 

approach was intended to ensure a clinically 

meaningful synthesis while maintaining 

transparency, internal coherence, and 

applicability to real-world postoperative 

rehabilitation settings. 

 

Anatomical, Biomechanical, and 

Pathophysiological Basis of Patellar 

Tendinopathy 

The knee extensor mechanism is composed of 

the quadriceps muscle, the patella, the patellar 

tendon, and the tibial tuberosity, all of which 

work together to produce and transmit the forces 

required for knee extension. The quadriceps 

muscle group is essential for both extension and 

stabilization of the knee, generating the force 

necessary for movements such as jumping and 

running and transmitting that force through the 

patellar tendon to the tibia. Within this 

mechanism, the patella acts as a fulcrum that 

increases the leverage of the quadriceps muscle 

and optimizes force transmission across the knee 

joint [7]. The patellar tendon, in turn, connects 

the patella to the tibial tuberosity and plays a 

critical role in the transmission of force during 

knee extension. The tibial tuberosity serves as 

the attachment site of the patellar tendon and 

represents the point of force application during 

knee extension activities [2]. 

 

From a biomechanical perspective, the patellar 

tendon is fundamental for transmitting the forces 

generated by the quadriceps muscle to the tibia, 

thereby facilitating knee extension. Because of 

this role, it is subjected to substantial mechanical 

demands during activities such as jumping, 

landing, running, and cutting, all of which can 

increase tendon stress and predispose it to injury 

[8]. In this context, patellar tendinopathy 

develops as a consequence of repetitive overload 

and microtrauma, particularly in individuals 

exposed to continuous high-impact activities. 

These repetitive stresses are associated with 

collagen disorganization and degenerative 

intratendinous changes that contribute to pain 

and dysfunction. In chronic cases, these 

alterations may also be accompanied by 

neovascularization and extracellular matrix 

disruption, reflecting the progressive structural 

changes characteristic of tendinopathy [2, 9]. 

 

Several factors may predispose to or contribute 

to the development of patellar tendinopathy. 

Sports overload is one of the most important, as 

participation in high-impact sports significantly 

increases the risk of tendon injury because of 

repetitive stress [4]. In addition, deficits in 

muscle strength and flexibility may further 

increase susceptibility to tendon damage [10]. 

Altered lower-limb biomechanics, including 

abnormal patterns such as increased tibiofemoral 

rotation, can elevate tendon stress and contribute 

to the development of tendinopathy [8]. 

Likewise, training errors, including inadequate 

training regimens and improper technique, may 

exacerbate tendon loading and favor injury [11]. 

 

These structural tendon abnormalities are closely 

associated with pain and functional impairment. 

Findings such as increased tendon thickness and 

hypoechoic regions are often linked to symptoms 

and reduced athletic function in affected 

individuals. As a result, these changes may lead 

to decreased performance and a greater risk of 

further injury [12]. 

 

Surgical Indications and Main Operative 

Techniques 

Surgery for patellar tendinopathy is generally 

indicated when prolonged conservative 

management fails to relieve symptoms or restore 

function. It is also considered in patients with 

persistent pain and significant functional 

limitation affecting daily activities or sports 

participation [6]. In addition, surgical 

intervention may be warranted when imaging 
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findings or clinical evaluation demonstrate 

structural tendon degeneration that does not 

respond to nonoperative measures [4]. 

 

The main goals of surgery are the removal of 

degenerated tissue, the stimulation of tendon 

healing, the reduction of pain, and the restoration 

of function. Surgical procedures are intended to 

excise damaged tendon tissue in order to promote 

healing. Techniques such as debridement and 

tenotomy are used to stimulate the body’s natural 

healing processes. When successful, surgery can 

significantly decrease pain levels, as reflected by 

improved postoperative pain scores. Ultimately, 

the objective is to restore the function of the 

extensor mechanism and allow patients to return 

to their previous level of activity [6, 13]. 

 

Among the most described surgical techniques, 

open debridement involves direct visualization 

and removal of degenerated tissue and is often 

used in cases with more extensive degeneration. 

Arthroscopic debridement represents a minimally 

invasive approach that may allow quicker 

recovery and potentially better return-to-sport 

outcomes compared with open surgery [4, 6]. 

Longitudinal tenotomy consists of making 

longitudinal cuts in the tendon to promote 

healing and relieve tension. In selected cases, 

inferior pole resection may also be performed 

when specific structural abnormalities are 

present. In addition, adjunctive biological or 

reparative procedures may be used to enhance 

healing, including the use of growth factors or 

scaffolds [13]. 

 

There are also important differences between 

open and minimally invasive techniques. 

Arthroscopic procedures are less invasive, 

preserve more of the surrounding tissue, and may 

reduce recovery time. Likewise, minimally 

invasive approaches may permit earlier 

progression of loading and rehabilitation [13]. As 

a result, patients undergoing arthroscopic surgery 

often experience faster rehabilitation timelines 

and earlier return to sport [4, 6]. 

 

Therapeutic Goals and General Principles 

of Postoperative Rehabilitation 

Early postoperative rehabilitation in patellar 

tendinopathy focuses on controlling pain, 

inflammation, and swelling in order to facilitate 

healing and prevent complications. Techniques 

such as cryotherapy and nonsteroidal anti-

inflammatory drugs are commonly used to 

manage these symptoms [1]. At the same time, 

protection of the surgically treated tendon is 

essential, although excessive immobilization 

should be avoided because it may favor stiffness 

and compromise recovery. For this reason, 

controlled mobilization is recommended to 

preserve joint flexibility and prevent adhesions 

[14]. 

 

As rehabilitation progresses, gradual restoration 

of range of motion becomes a central objective. 

Progressive increases in knee flexion are 

considered essential, with passive knee flexion 

often exceeding 90 degrees by the fifth 

postoperative week. Full range of motion is 

typically achieved by week 16, which may allow 

removal of decompression wires and 

continuation toward more advanced stages of 

rehabilitation [14]. In parallel, early quadriceps 

activation is important to prevent muscle atrophy 

and neuromuscular deficits. Exercises that 

include both eccentric and concentric 

strengthening have been shown to be beneficial 

for maintaining muscle mass and function during 

recovery [15]. 

 

Rehabilitation programs also emphasize the 

progressive recovery of strength and endurance 

through gradual loading, with the aim of 

improving tendon load tolerance and overall 

muscle performance. Strengthening exercises, 

particularly those that combine eccentric and 

concentric modes, have been associated with 

better outcomes [15]. Ultimately, the broader 

goal of rehabilitation is functional reintegration 

into daily, occupational, and sports-related 

activities. In this regard, high rates of return to 

sport have been reported, with 89.8% of patients 

returning to their previous level of activity [6]. 
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These outcomes depend on rehabilitation being 

gradual and individualized, taking into account 

the specific needs and progression of each 

patient. Symptom-guided load monitoring and 

criterion-based advancement are important 

principles because they allow rehabilitation to be 

adapted according to recovery status rather than 

relying exclusively on fixed timelines [16]. In 

addition, variables such as age, activity level, 

type of surgery, and severity of tendon damage 

influence rehabilitation planning. Bilateral 

involvement and comorbidities may further 

require modifications to the protocol in order to 

accommodate individual patient needs [1, 14]. 

 

Phases of Postoperative Rehabilitation 

Phase I of postoperative rehabilitation is centered 

on protection and early symptom control. During 

this stage, the initial focus is placed on reducing 

pain and swelling through modalities such as 

cryotherapy and compression. At the same time, 

protection of the surgical site is emphasized 

through the use of braces or immobilization in 

order to prevent undue stress on the tendon. 

Despite the need for protection, safe early 

restoration of mobility is also introduced through 

gentle range of motion exercises designed to 

prevent stiffness without compromising the 

surgical repair. In parallel, initial quadriceps 

activation is promoted with isometric exercises 

that allow muscle engagement without placing 

excessive load on the tendon. Patient education is 

also a key component of this phase, particularly 

regarding load management and the importance 

of adherence to rehabilitation protocols [14]. 

 

Phase II focuses on the recovery of motion and 

baseline strength. During this period, knee 

flexion and extension are progressively increased 

in order to restore full range of motion. As 

tolerated, patients also transition from partial to 

full weight bearing, which encourages the 

recovery of normal gait patterns. At the same 

time, early strengthening is initiated, with 

particular attention to the quadriceps, gluteal 

muscles, and core musculature in order to 

support knee function. Low-demand closed-chain 

exercises, such as leg presses and mini-squats, 

are incorporated to build strength while avoiding 

high-impact stress on the recovering tendon [14]. 

 

Phase III is characterized by progressive 

strengthening and tendon loading. At this point, 

isotonic strengthening is introduced to further 

develop muscle strength and endurance. External 

resistance is gradually increased in a controlled 

manner to enhance both muscular and tendinous 

adaptation. Eccentric exercises are also 

progressively incorporated because of their 

importance for tendon health and functional 

recovery. In addition, this phase includes motor 

control retraining to improve neuromuscular 

coordination, as well as dynamic stability 

training to enhance joint stability and 

proprioception [15]. 

 

Phase IV is directed toward advanced functional 

recovery. Progressive plyometric training is 

introduced in order to prepare the patient for 

higher-impact activities. Rehabilitation at this 

stage also incorporates drills involving direction 

changes and sport-related movements so that 

patients can begin to reacquire the demands of 

athletic participation. Particular emphasis is 

placed on running, deceleration, and landing 

mechanics to reduce the risk of reinjury. In 

addition, restoration of interlimb functional 

symmetry is pursued to ensure that both lower 

extremities achieve comparable strength and 

performance [4, 6]. 

 

Phase V represents the return-to-sport stage. This 

phase begins with objective functional testing to 

determine readiness for sport-specific activity. 

Patients then undergo gradual reintroduction to 

sport-specific drills and loading in order to 

confirm tolerance to athletic demands. Reinjury 

prevention strategies are also emphasized 

through education and targeted exercises 

intended to reduce future risk. After return to full 

activity, continued follow-up remains important 

in order to monitor progress and address any 

emerging issues during reintegration into sport 

[1, 6]. 
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Comparison of Postoperative 

Rehabilitation Protocols 

Accelerated or early mobilization protocols are 

characterized by the early initiation of knee 

motion, often combined with early weight 

bearing and quadriceps strengthening. This 

approach has been associated with improved 

knee flexion and better patient-reported 

outcomes without an increase in complication 

rates, as observed in patients undergoing tibial 

tubercle osteotomy. In addition to promoting 

earlier knee motion, these protocols also 

encourage earlier functional loading with the aim 

of preventing stiffness and facilitating muscle 

activation, which may contribute to faster 

recovery. However, this strategy also carries 

potential risks, including tendon irritation or 

excessive mechanical stress, particularly if 

progression is not carefully controlled [17]. 

 

In contrast, conservative or protected progression 

protocols place greater emphasis on tissue 

protection during the early stages of healing by 

restricting movement and loading. This approach 

may help prevent complications and safeguard 

the healing tendon, but it may also be associated 

with disadvantages such as muscle atrophy and 

delayed functional recovery. Because 

progression is slower, patients following these 

protocols may experience a more prolonged 

return to sport and reduced muscle strength when 

compared with accelerated approaches [17]. 

 

Within postoperative rehabilitation, some 

protocols place particular emphasis on eccentric 

exercise because of its role in tendon remodeling. 

Eccentric exercises have shown positive 

outcomes in reducing pain and improving 

function, making them an important component 

of tendon-focused rehabilitation. Nevertheless, 

the timing of their introduction is critical, since 

eccentric loading must be incorporated at an 

appropriate stage of recovery in order to balance 

the mechanical demands placed on the tendon 

with the biological requirements of healing [18]. 

 

Other protocols are based on heavy slow 

resistance and progressive isotonic loading, both 

of which are intended to improve tendon load 

tolerance and muscle strength. Heavy slow 

resistance training has been shown to enhance 

these outcomes, with both moderate and heavy 

loads producing similar clinical results. These 

approaches are closely aligned with broader 

strength and functional performance goals and 

may therefore support a more comprehensive 

recovery process [19, 20]. 

 

Multimodal rehabilitation protocols combine 

several therapeutic elements, including 

strengthening, neuromuscular control, 

biomechanical correction, and sport-specific 

retraining. By integrating these different 

components, such protocols may offer superior 

outcomes compared with approaches focused 

exclusively on the tendon itself. Their value lies 

in providing a more holistic model of recovery 

that addresses multiple aspects of rehabilitation 

and may therefore contribute to improved 

physical and psychological outcomes [18]. 

 

Specific Components of Postoperative 

Rehabilitation 

Pain management and supportive strategies 

represent an important component of 

rehabilitation in patellar tendinopathy. 

Cryotherapy is commonly used in the early 

stages of rehabilitation to reduce inflammation 

and pain, and the application of ice packs to the 

affected area is a frequent practice for controlling 

acute pain symptoms [1]. Alongside this, patients 

are educated on the importance of gradual 

loading and on the role of pain as a guide for 

exercise intensity, which helps prevent 

overloading of the tendon during recovery [15]. 

When necessary, physical support measures such 

as braces or taping may also be used to provide 

additional support to the knee joint, stabilize the 

area, and reduce strain on the tendon [21]. 

 

Therapeutic exercise modalities are central to the 

rehabilitation process. Isometric exercises are 

effective for immediate pain relief, whereas 
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isotonic exercises contribute to progressive 

strengthening of the tendon over time [22]. 

Eccentric loading remains a cornerstone of 

rehabilitation, as it has been shown to improve 

tendon structure and reduce pain. These exercises 

involve lengthening the muscle-tendon unit 

under load and are considered highly relevant in 

tendon recovery [23, 24]. Heavy slow resistance 

training has also demonstrated favorable effects 

on clinical outcomes and tendon structure, and 

both heavy and moderate load exercises appear 

to produce similar results without significant 

differences in mechanical properties [19]. 

 

Regional strengthening is likewise essential, 

since the quadriceps and hamstrings play a major 

role in knee stability and function [1]. In 

addition, strengthening of the gluteal and core 

muscles supports overall lower-limb function and 

helps maintain appropriate biomechanics during 

activity. Beyond muscular strengthening, 

recovery of neuromuscular control is also 

necessary. Proprioceptive training enhances joint 

position sense and stability, both of which are 

fundamental for preventing reinjury [15]. 

Similarly, exercises focused on single-leg 

stability and control of dynamic valgus are 

important for functional recovery [1]. 

 

Biomechanical retraining further complements 

rehabilitation by addressing movement patterns 

that influence tendon loading. Proper jumping 

and landing technique is emphasized in order to 

reduce stress on the patellar tendon during high-

impact activities. In the same way, improvement 

of running mechanics and deceleration patterns 

may help reduce tendon load and prevent future 

injuries [1]. Additional adjunctive therapies may 

also be incorporated during rehabilitation. 

Taping and electrical stimulation can be used to 

provide extra pain relief and support [21], while 

manual therapy techniques such as massage and 

mobilization may be applied to improve tissue 

flexibility and reduce pain. Adherence to the 

rehabilitation program is crucial for successful 

outcomes. Supervision by a healthcare 

professional helps ensure that exercises are 

performed correctly, while patient education 

promotes self-management and motivation 

throughout the recovery process [15]. 

 

Outcome Assessment and Functional 

Impact 

Clinical outcome variables are central to the 

evaluation of treatment efficacy in patellar 

tendinopathy, particularly because pain is the 

primary symptom of the condition. Assessment 

of pain both at rest and during activity provides 

essential information regarding recovery and 

therapeutic response. Surgical interventions have 

demonstrated significant improvements in pain 

scores, with a mean difference of 5 on the visual 

analogue scale after surgery. Similarly, 

ultrasound-guided percutaneous ultrasonic 

tenotomy has shown a marked reduction in pain, 

with Numerical Rating Scale scores decreasing 

from 6.4 to 2.8. In addition to pain, local 

tenderness and residual swelling are common 

clinical signs in patellar tendinopathy. Although 

specific data on these variables remain limited, 

improvements in pain and functional scores 

suggest that these symptoms also tend to 

decrease after treatment [6, 13]. 

 

Functional outcome variables are equally 

important because they reflect the patient’s 

ability to recover meaningful physical capacity. 

Among these, range of motion and muscle 

strength are particularly relevant, as muscle 

strength is critical for recovery and progressive 

rehabilitation aimed at quadriceps strengthening 

has been shown to be beneficial [24]. Exercise 

therapy, especially strengthening-based 

interventions, is effective in improving muscle 

strength and overall functional capacity [15]. In 

addition, load tolerance and the ability to 

perform activities such as climbing stairs, 

running, and jumping are often compromised in 

patellar tendinopathy, making them important 

targets for outcome assessment. Performance-

based evaluations, including hop tests, are 

commonly used to examine these abilities 

objectively [24]. Both surgical and non-surgical 

interventions have demonstrated improvements 
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in these functional outcomes, thereby facilitating 

return to sport [6, 13]. 

 

To measure these changes, several assessment 

tools and outcome measures are commonly 

employed. Questionnaires and pain scales, such 

as the Victorian Institute of Sport Assessment 

and Lysholm scores, are widely used to assess 

knee-specific function and pain, and significant 

postoperative improvements in these measures 

have been reported after both surgery and 

ultrasound-guided percutaneous ultrasonic 

tenotomy [6, 13]. At the same time, strength 

testing and performance-based assessments 

provide objective information about muscle 

function and load tolerance, complementing 

patient-reported measures and allowing a more 

comprehensive evaluation of functional recovery 

[24]. 

 

When outcomes are compared across protocols, 

recovery time and return to sport are among the 

most clinically meaningful endpoints. Surgical 

management has shown high return-to-sport rates 

of 89.8%, with many athletes returning to their 

preinjury level of activity [6]. Ultrasound-guided 

percutaneous ultrasonic tenotomy has also 

demonstrated favorable recovery, with most 

athletes returning to competitive sports within 3 

to 4 months [13]. Nevertheless, despite generally 

positive results, some patients may continue to 

experience persistent symptoms or recurrence, 

indicating that recovery is not uniform across all 

cases. Factors such as baseline scores and age 

appear to influence these outcomes [25]. 

 

Several prognostic factors may therefore modify 

recovery after treatment for patellar 

tendinopathy. Younger age and lower baseline 

scores have been associated with better 

outcomes, whereas higher baseline scores may 

reduce the likelihood of achieving minimal 

clinically important differences [25]. In addition, 

metabolic factors may also affect rehabilitation 

outcomes, suggesting that recovery should be 

approached comprehensively and may benefit 

from the inclusion of metabolic assessment as 

part of clinical evaluation [26]. 

 

Conclusions 

Postoperative recovery in patellar tendinopathy 

depends on a structured, progressive, and 

individualized rehabilitation process, since 

functional improvement is determined not only 

by the surgical procedure itself, but also by early 

symptom control, gradual restoration of mobility, 

progressive strengthening, and sport-specific 

reintegration. 

 

Early mobilization protocols appear to promote 

faster recovery, improved knee flexion, and 

earlier functional return, whereas conservative 

protocols may provide greater initial tissue 

protection but can also be associated with muscle 

atrophy and delayed recovery. Therefore, 

protocol selection should be tailored to the type 

of surgery, clinical progression, and individual 

patient characteristics. 

 

The most favorable postoperative outcomes 

appear to be associated with multimodal 

rehabilitation strategies that combine pain 

management, progressive strengthening, 

eccentric and heavy slow resistance exercises, 

neuromuscular control, biomechanical retraining, 

and objective return-to-sport criteria, as this 

comprehensive approach improves pain, 

function, load tolerance, and athletic 

reintegration more effectively. 
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