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ARTICLE INFO  ABSTRACT 
 
This study presents a rare case of accelerated rehabilitation through the use of the Scar Acceleration 
Method (M.A.C ®) in a high-performance athlete, a professional football player from the Brazilian 
Serie A Championship, after suffering a grade 3 muscular injury (according to the Munich consensus). 
This case report describes a patient who presented with grade 3 injury to the long adductor muscle, 
where M.A.C ® was employed as a treatment method. Regular monitoring of the muscle's 
morphological evolution was conducted through ultrasonography.Muscular injuries pose a significant 
challenge for players and clubs, accounting for almost one-third of all time-loss injuries in male 
professional football. Given this information, it is pertinent to investigate strategies aimed at 
accelerating the muscular healing process, in order to reduce rehabilitation time and, consequently, 
minimize the impact of these injuries on the performance and career of athletes.The use of M.A.C ® 
has proven to be an effective treatment in accelerating muscle healing/rehabilitation in high-
performance athletes such as soccer players. It is important to share this methodology with the scientific 
community to encourage further studies and improve clinical practices in muscle injuries. 
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INTRODUCTION 
 
Injuries to the adductor muscles are common among athletes who 
engage in high-intensity sports that require repetitive movements, 
kicking, and quick changes of direction, such as soccer. Adductor 
muscles are frequently involved, representing 23% of the injuries 
developed by soccer players per year. The adductor longus (AL) 
muscle originates from a narrow tendon of aponeurotic plate that 
crosses the pubic symphysis and inserts as a broad aponeurosis on the 
linea aspera (Pezzotta et al., 2018). The diagnosis is based on clinical  
signs and symptoms in patients with a history of trauma, such as pain 
during palpation during contraction and stretching (Garvey et al., 
2010). However, an inaccurate diagnosis can lead to inadequate 
therapeutic interventions. Therefore, clinical examination should be 
supported by adequate radiological investigations, which allow early  

 
identification and precise morphological description of the injury 
(Robinson et al., 2011). Among all, musculoskeletal ultrasound has 
the advantage of dynamic acquisitions and can demonstrate edema 
and hematoma in the initial phase (Lorenzini et al., 2008).  Complete 
muscle ruptures, with discontinuity of all muscular tissue, are very 
rare. Subtotal muscle ruptures and tendon avulsions are more 
frequent. Injuries involving more than 50% of the muscle diameter, 
grade 3 injuries, usually have a similar healing time compared to 
complete injury (Mueller-Wohlfahrt et al., 2013). This represents a 
longer rehabilitation time and more expenses for the soccer club. A 
previous study showed the effects of the scar acceleration method 
(M.A.C®) on a professional soccer player with grade 2 
semitendinosus muscle injury. The athlete returned to training within 
a period of 5 days, while the return period with conventional 
physiotherapy treatment is usually 3 to 4 weeks, demonstrating an 
acceleration of the recovery time of the muscle tissue (Schlegel et al., 
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2009; Pinto et al., 2021). The M.A.C® is an innovative evaluation 
and treatment method, little disseminated in the literature, which is 
characterized by the evaluation of biomarkers and the use of 
photodynamic therapy. The aim of the present study was to report the 
course of a high-performance athlete with grade 3 injury in the right 
adductor muscle who received treatment with M.A.C®. The patient's 
consent has been obtained for this report. The case is being reported 
here for sharing with colleagues. 

 

CASE REPORT 
 
A 24-year-old patient, a soccer player for Fluminense Football Club 
for 2 years, on July 24th, 2021, during a match in the Brazilian 
professional soccer championship series A, reported pain in the right 
adductor region after jumping to dispute the ball. The patient was 
evaluated by the medical and off-field physiotherapist and attempted 
to return to the game, but did not feel able to continue and was 
substituted. On July 26th, 2021, two days after the injury, he was 
referred to the physiotherapy department with pain complaints in the 
long adductorregion, edema, difficulty walking, and a pain level of 8 
on the visual analog scale (VAS). The patient had no previous 
medical history of illnesses and was in good overall health. On the 
same day, an ultrasound of the adductor region was performed by the 
physiotherapist within the club, and subsequently, a magnetic 
resonance imaging (MRI) examination was conducted in an external 
clinic. Figures 1A and 1B show the patient's grade 3 injury on the 
second day after the injury on the MRI. 
 
On clinical examination performed by the physiotherapist and 
physician, the patient presented marked edema in the medial thigh 
region and limping while walking. On the same day, physiotherapy 
treatment was initiated using M.A.C® in two sessions (morning and 
afternoon) until August 11th, 2021. On August 9th, 2021, the patient 
reported pain level 2 on the EVA scale. On August 10th, 2021, 15 
days after starting M.A.C®, the patient was asymptomatic and 
showed improvement in musculoskeletal morphology, as assessed by 
ultrasound. The patient started transition/strengthening in the club's 
internal gym, with open chain strengthening exercises that did not 
involve the affected muscle groups for two days. This strengthening 
regimen included hip abductors, knee extensors and flexors, and the 
triceps surae. The patient also used the stationary bike. After starting 
thetransition, the patient underwent a period of physiotherapy 
treatment and physical preparation.  
 

 
 
Figure 1A. The MRI report shows edema in the remaining muscle belly of 
the long adductor, associated with a band of fluid between the 
aponeuroses of this muscle, the adductor brevis, adductor magnus, and 
gracilis. There is significant edema in the subcutaneous tissue of the 
medial aspect of the upper third of the right thigh 

 
 

Figure 1B. It is evident the rupture of the myotendinous junction of the 
right long adductor muscle in a plane approximately 4 cm below the pubic 
symphysis, with irregularities of its fibers and a small hematoma in this 
location measuring about 2 cm in diameter 

 

 
 

Figure 2 A. Ultrasound of the right long adductor muscle on August 10th, 
2021 

 

T.A.D - Right long adductor tendon. P.M.A - Myotendinous portion 
of the right long adductor. The arrow indicates an area of fibrosis in 
the myotendinous portion. 
 

 
 

Figure 2. B–Ultrasound of the right long adductor muscle on August 10th, 
2021 

 
T.A.D - Right long adductor tendon. P.M.T.AD - Myotendinous 
portion of the right long adductor tendon. The arrow indicates the 
myotendinous portion of the right long adductor. 
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On August 20, 2021, he had his last day of physiotherapy treatment 
using M.A.C ®, and was cleared for his first training session on the 
field with the transition professional, a physical educator. On August 
27, 2021, a new ultrasound examination (Figure 3) was performed for 
control purposes. On August 28, 2021, he was cleared for his first 
unrestricted training session with the team. The athlete performed 
well on the field and did not experience any recurrence of injury or 
pain. 
 

 
 

Figure 3. Ultrasonography image for evolutionary control of the long 
adductor injury on the 32nd day after injury 

 
The arrow indicates the repaired region of the myotendinous portion 
of the right long adductor. 

 
Return to play Adduction and abduction of maximal voluntary 
isometric contractions (AAMVIC): CF executed two previous 
AAMVIC tests for adductor injury (2020/07/27) and (2020/05/28) as 
routine physical department control for hip strength. After the injury 
treatment period, CF was evaluated again for the AAMVIC test to 
compare strength levels after treatment with strength levels before the 
injury. The comparison of strength levels between the injured and 
non-injured sides was also an objective of the evaluation. The 
following variables were used in the analysis: peak maximum force in 
the five repetitions, average of peak maximum force in the five 
repetitions, percentage of asymmetry for peak maximum force, and 
the ratio between the strength of adduction and abduction. 
ForceFrame® (Vald Performance, Queensland, Australia) was used 
for AAMVIC evaluation (Desmyttere et al., 2019). The test was 
performed in a prone position, with the hip and knees flexed at 45°, 
with sensors placed on the medial femoral condyles. Verbal 
encouragement was given to ensure maximal contractions. Five 
isometric contractions were requested for adduction and abduction 
executed alternately, lasting 5 s each, with 10 s of rest between them.  
 

Table 1. Describe results for AAMVIC pre and post adductor injurie 
 

 
 
When look for force production result as parameter to understand if 
player could return to play at safe way and less reinjury risk, the 
asymmetric index could be the better parameter for that. Because, the 
against segment is the control, and at exception of injurie, it is in the 

same training level. At the CF case, after injurie treatment, the 
asymmetric index reduced the average of force at five repetitions the 
3.4% to 1.2% keeping the left side as more strong that right side, 
considered a not important change, if contextually at level 3 adductor 
injurie that the player did a few time ago. Considering the maximal 
force production was observed reduction of about 51 N for left side 
(not injuried) and only 24 N for right side, based in this results the 
injured side lost less maximal force than another side, probably this 
results could be related a more attention at physical coach during 
strength training during RTP phase, in generally use more volume of 
training for side injured to compared the lost force after injuries. In 
contrast, after an injurie, CF increased the average of maximal force 
for five repetitions and could be associated a greater capacity of hip 
strength resistance, acquired after diary strength training routine for 
hip muscle at RTP period. Finally, at the adductor:abductor ratio is 
observed reduction for both sides, probably because was decreased 
for maximal force of adduction but not reduction for abduction. 
 
Strength Test: In the strength test, there was a decrease in adductor 
strength bilaterally, with the right adductor (injured) maintaining 
higher levels of strength than the healthy adductor, but the difference 
between them is at acceptable levels (10%) for return to high-
performance sports practice. Figure 4 shows the execution of the 
strength test. 
 

 
 

Figure 4. Execution of the strength test 
 

DISCUSSION 
 
Our clinical practice shows that in general, athletes require 90 days of 
rehabilitation to return to full team practice without restrictions, and 
an additional 30 days to return to competitive level, totaling 120 days 
for the return to official competition. In the present case report, there 
was a reduction in the athlete's return period to the official game after 
45 days between the date of injury and the date of the first game after 
recovery. The date of the game in which the injury occurred was July 
24, 2021, and the athlete returned to play on September 7, 2021, 
playing for 65 minutes. Therefore, if we consider that an athlete who 
received conventional rehabilitation treatment takes around 2 months 
(60 days) to return to play, in the present case, there was a 25% 
reduction in the time for the return to official game. However, some 
athletes may take up to 120 days to return, resulting in a longer 
rehabilitation period, longer time out of official games, and increased 
costs for the club. In muscular injuries, return to play can take 1 to 2 
weeks for minor injuries, 4 to 6 weeks for moderate injuries, and over 
6 weeks for major and complete injuries (Pezzotta et al., 2018). 
 

62183                                       International Journal of Development Research, Vol. 13, Issue, 03, pp. 62181-62184, March, 2023 
 



Mechanism of action of photodynamic therapy - M.A.C®: The 
M.A.C® features an exclusive photodynamic therapy device with 
space/time folding emission of energy for tissue repair. According to 
research, photodynamic therapy enhances cellular metabolism 
through activation of the respiratory chain (Hamblin et al., 2013). The 
M.A.C® device (photodynamic therapy) acts on cellular respiration, 
specifically in the mitochondrial cristae, and accelerates the electron 
transport, consequently accelerating the process of reactive oxygen 
species (ROS) production, where more singlet oxygen (1O2) is 
produced, which is highly excitable oxygen, crucial for triggering 
biochemical actions and increasing ATP production. This is due to the 
method using unconventional optics in the use of lasers and LEDs. 
When the photon emission time is doubled, the cell responds because 
the stimulus is maintained without altering the peak power density 
speed, without decline or bio-inhibition. With daily ultrasound 
evaluation of the injury, it was observed that the M.A.C® was able to 
accelerate the repair in the injured muscle tissue. 
 

CONCLUSION 
 
The M.A.C.® has been shown to be effective as part of a 
rehabilitation program for grade 3 adductor longus muscle injury in a 
high-performance soccer player, allowing the athlete to return to 
sports activities in a short period of time. This addresses the question 
raised by the scientific literature that classic rehabilitation programs 
for adductor longus muscle injury need to be revised due to the lack 
of consensus on the best methodology for athlete recovery and faster 
return to activity. This investigation suggests the need for a future 
randomized study, with a larger sample size, so that we can further 
deepen our contribution to the clinical intervention of the M.A.C.® 
method. Preliminary results were promising for accelerating the 
healing of musculoskeletal tissue. 
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