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Dynamic Ultrasound-Guided Rehabilitation of a 
Complex Rectus Femoris Injury  
 
Abstract 
 
Rectus femoris injuries are common in high-intensity sports and are associated with a high risk of 
recurrence, particularly in complex myotendinous lesions. This case report describes a dynamic 
ultrasound-guided rehabilitation approach supported by the use of the Usono ProbeFix Dynamic, aiming to 
optimize lesion monitoring and safely guide load progression. Real-time ultrasound imaging allowed precise 
control of the healing process and improved clinical decision-making, supporting a safer return to play. 
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Introduction  
 
Rectus femoris muscle injuries have a high incidence in high-intensity sports and often involve athletes 
with previous dominant leg injury or involvement. [1] Recovery times are related to anatomical severity 
and surgical management, while recurrence is more likely in advanced grade or tendon injuries. [2] 
Prevention and risk stratification should integrate historical, clinical and imaging factors, which is also 
useful in monitoring young athletes. 

The clinical approach must be multidimensional, exploiting epidemiological data and risk factors to 
optimize prevention, diagnosis and return to play planning. 

From a clinical point of view, the choice of the classification system for rectus femoris muscle injuries 
should integrate the specific anatomical evaluation (aponeurotic involvement, presence of hematoma), 
radiological severity and clinical-functional context. Recent systems (BAMIC, MLG-R, evidence from 
advanced MRI) are preferable to the old severity scales, both to predict recovery time and to manage the 
risk of recurrence. In summary: muscle-specific classification, anatomical-radiological details and 
integration of clinical parameters represent the most reliable strategy to guide the management and 
prognosis of rectus femoris injuries in athletes. [3;4;5;6;7;8]. The most effective strategy for treating rectus 
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 Figure 2. Ultrasound image of the distal rectus femoris demonstrates   
disruption of the myotendinous junction. 

 Figure 1. Injured Rectus femoris   
during isometric contraction 

 

femoris muscle injuries is based on eccentric exercises, high-frequency stretching, and a personalized 
training program that includes elements of muscle stabilization and rebalancing. Physical interventions 
(pulsed light, cryotherapy, stretching) can be integrated, but their role remains secondary to active training. 
[9] The surgical approach should be reserved for cases of avulsion depending on the patient's profile, while 
conservative rehabilitation remains the gold standard. [10] To maximize recovery, it is crucial to monitor 
strength, flexibility and symmetry, with attention to recurrences and any residual muscle imbalances. 

Case report 

The case I present to you is of a 33-year-old Italian professional football player, who following a kicking at 
the end of training suffered a complete muscle injury of the left rectus femoris at the level of the distal 
myotendinous junction with the proximal stump retracted in the shape of a bell clapper (from the clinical 
report in MRI). 

 

  

Following a specialist orthopedic examination, the doctor considers conservative therapy to be appropriate 
and not of a surgical nature, respecting, especially in the early stages of re-education, the use of active 
exercise that does not increase the 6 cm gap in injury present as a result of the muscle injury. 

Functional Assessment Phase 

In the functional evaluation phase, precisely to avoid problems related to the increase in the intramuscular 
gap, we decided to evaluate the joint ROM in supervision with echographic biofeedback using Usono as a 
support in order to be able to keep the probe stable during the performance of some active and passive 
tests on the patient to evaluate the angles in which it was possible to work with muscle activations safe for 
the injury. (PKB modified) 

 

 

 

 

 

 

 

Figure 3. Modified PKB test under ultrasound guidance. 
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First phase of treatment 

In the first phase of the re-education, we decided to work with echographic biofeedback by making the 
patient aware of their muscle activation, avoiding excessively increasing the angles of knee flexion and hip 
extension during isometric exercises and controlling the VMC (maximum voluntary contraction). 

Figure 4 and 5. Isometric hip and knee extension under ultrasound monitoring.  
 

Figure 6. Semi-squat isometric exercise 
with controlled progression  

 Second phase of treatment 

We insert the second phase of rehabilitation with the use of more functional exercises, when ultrasound 
checks show good stability of the lesion without Gap and with the almost disappearance of pain during 
maximal contraction. 

 

 

 

 

 

 

 

 

 

Figure 7 and 8. Ultrasound imaging during contraction and elongation showing lesion stability.  

 
 
In the second phase he performs work in the gym 
with incremental loads and at the end of the 
second month we enter running on AlterG 
increasing the running load in two weeks until he 
returns to running on the field. 
 
 
 
 

Figure 9. AlterG running progression 
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Third phase of treatment 

In this last phase, rehabilitation is extended until the 3rd to 4th month, the patient returns with the team to 
which he belongs where he makes a recovery for the Return to sport and for the complete return to 
performance and competition. 

The patient returned to competition about 3 and a half months after the injury, completing his first game 
with a brace from a free kick. 

In Conclusion 

In conclusion, the use of the Usono tool has proven to be a central element in the rehabilitation 
management of the complex muscle injury of the rectus femoris presented. The possibility of carrying out a 
dynamic and real-time ultrasound assessment made it possible to accurately monitor the evolution of the 
healing process, objectively supporting clinical choices and the progression of the rehabilitation load. 
Usono is therefore configured not only as a diagnostic tool, but as a real means of clinical-functional 
integration, capable of increasing the safety of the pathway, improving the personalization of the 
intervention and contributing to the reduction of the risk of recurrence. In high-performance contexts, its 
use represents significant added value for modern, data-driven and return-to-play-oriented rehabilitation. 

   
 Setting 

Measurements were performed in a gym environment using real-time musculoskeletal ultrasound. A probe 
stabilization device ensured consistent contact and alignment during dynamic movements. 

1. The ultrasound probe was fixed over the Rectus Femoris belly.  
2. Leg Extension: the knee moved through its full range of motion while capturing continuous ultrasound 

images.  
3. Squat: the same probe setup was used while performing a multi-joint squat movement to assess muscle 

behavior under functional loading.  
4. Muscle thickness, width, and tendon angulation were visually compared between the exercises.  
5. A single-leg squat and double-leg squat were also observed to evaluate potential differences in muscle 

morphology. 

 

     
 

Key Advantages 

1. Rectus Femoris seems to have different responses to Leg Extension and Squat under Dynamic US 

2. Go in deep with more specific evaluation and functional position 

3. Understand the behavior of the muscle during the most common quad exercises 

4. Explore soccer-specific movements and muscle behavior 

5. Map a more complete exercise progression after a Rectus Femoris tear 
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Terminology  

     
 Term  Explanation  
     
 Rectus Femoris  A bi-articular quadriceps muscle responsible for knee extension and hip 

flexion; sensitive to exercise type due to its dual-joint function. 
 

 Muscle Thickness  
 

 The vertical dimension of the muscle during contraction; often increases 
during isolated, high-tension movements like Leg Extensions. 

 

 Muscle Width 
 

 The horizontal expansion of the muscle under load; can increase during 
functional, multi-joint exercises such as Squats. 

 

 Central Tendon Angulation  
 

 The angle of the internal tendon structure within the muscle, which changes 
depending on contraction strategy and loading mechanics. 

 

 Dynamic Ultrasound 
 

 Real-time imaging that captures muscle architecture during movement, 
allowing direct visualization of how tissues behave under load. 
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