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Abstract 

Introduction: Knee injuries, particularly following anterior cruciate ligament (ACL) surgery, are com-
mon among athletes and carry a high risk of recurrence when rehabilitation is incomplete. Many 
rehabilitation programs prioritize short-term recovery while overlooking long-term functional sup-
port.  
Objective: This study aimed to evaluate the effectiveness of effleurage massage combined with self-
directed exercise education in improving recovery outcomes and reducing recurrence risk in athletes 
with post-ACL knee injuries.  
Methodology: A mixed-methods design was applied using purposive sampling of 30 athletes treated 
at the MCO Arif Clinic. Knee injuries were confirmed through X-rays, MRI, and medical records. Par-
ticipants received 30-minute effleurage massage sessions over three weeks, alongside structured 
self-training education. Pre- and post-intervention assessments measured pain, range of motion 
(ROM), muscle strength, edema, balance, and functional activity.  
Results: The intervention significantly reduced pain and knee edema while improving flexion-exten-
sion ROM and muscle strength. Statistical analysis showed a significant decrease in edema (mean 
difference = 3.79 cm; t(29) = 111.96; p < .001). Participants who received exercise education demons-
trated additional improvements in balance and functional movement, indicating enhanced rehabili-
tation outcomes.  
Discussion: The findings support previous evidence that manual therapy enhances circulation and 
reduces swelling, and suggest that combining massage with structured exercise produces synergistic 
benefits for joint stability and function. 
Conclusions: An integrated rehabilitation approach using effleurage massage and self-directed exer-
cise effectively improves recovery and functional performance in athletes after ACL surgery while 
potentially reducing recurrence risk. 
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Resumen 

Introducción: Las lesiones de rodilla, particularmente después de una cirugía del ligamento cruzado 
anterior (LCA), son comunes entre los atletas y conllevan un alto riesgo de recurrencia cuando la 
rehabilitación es incompleta. Muchos programas de rehabilitación priorizan la recuperación a corto 
plazo y pasan por alto el apoyo funcional a largo plazo.  
Objetivo: Este estudio tuvo como objetivo evaluar la efectividad del masaje con efleurage combinado 
con educación autodirigida sobre ejercicios para mejorar los resultados de recuperación y reducir el 
riesgo de recurrencia en atletas con lesiones de rodilla posteriores al LCA.  
Metodología: Se aplicó un diseño de métodos mixtos mediante muestreo intencional de 30 atletas 
tratados en la Clínica MCO Arif. Las lesiones de rodilla se confirmaron mediante radiografías, reso-
nancia magnética y registros médicos. Los participantes recibieron sesiones de masaje effleurage de 
30 minutos durante tres semanas, junto con educación estructurada de autoaprendizaje. Las evalua-
ciones previas y posteriores a la intervención midieron el dolor, el rango de movimiento (ROM), la 
fuerza muscular, el edema, el equilibrio y la actividad funcional. Resultados: La intervención redujo 
significativamente el dolor y el edema de rodilla al tiempo que mejoró la ROM de flexión-extensión y 
la fuerza muscular. El análisis estadístico mostró una disminución significativa del edema (diferencia 
de medias = 3,79 cm; t(29) = 111,96; p < .001). Los participantes que recibieron educación sobre el 
ejercicio demostraron mejoras adicionales en el equilibrio y el movimiento funcional, lo que indica 
mejores resultados de rehabilitación. Discusión: Los hallazgos respaldan la evidencia previa de que 
la terapia manual mejora la circulación y reduce la hinchazón, y sugieren que combinar el masaje con 
ejercicio estructurado produce beneficios sinérgicos para la estabilidad y la función de las articula-
ciones. Conclusiones: Un enfoque de rehabilitación integrado que utiliza masaje de efleurage y ejer-
cicio autodirigido mejora efectivamente la recuperación y el rendimiento funcional en atletas des-
pués de una cirugía de LCA, al tiempo que reduce potencialmente el riesgo de recurrencia. 

Palabras clave 

Abordaje integrado; método de masaje; evaluación de lesiones; recuperación del LCA; lesión de rodi-
lla.
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Introduction

The knee joint plays a vital role in supporting the body's weight and mobility, particularly for athletes 
who undergo intensive training and competition. High-impact, repetitive physical activity increases the 
risk of injury, particularly to the anterior cruciate ligament (ACL). ACL injuries affect not only the ana-
tomical structure, but also decrease physiological function and limit sports and daily activities, increas-
ing the potential for long-term disability. Therefore, a systematic, thorough and evaluation-based ap-
proach to ACL injury recovery is required to ensure effective rehabilitation and prevent repeated inju-
ries (Hasan, 2024). 

A comprehensive evaluation is key to knee injury recovery as it considers muscle strength, joint range 
of motion, pain levels and quality of life. Research shows that structured exercise programmes incorpo-
rating resistance therapy and exercises with variations in range of motion can significantly improve 
body function (Matykiewicz, 2021; Silva, 2021). Additionally, physiological changes such as increased 
hamstring muscle flexibility through resistance training support injury recovery (Kawama, 2022). Ex-
ercise-based interventions involving additional equipment, such as elastic or elongation bands, have 
also been shown to improve strength and mobility in certain age groups (Kim, 2022). 

ACL rehabilitation programmes are increasingly effective when structured using a multidisciplinary ap-
proach that incorporates initial evaluation, exercise intervention and final evaluation. Personalising ex-
ercise has been shown to improve functional capacity and prevent re-injury (Maestroni, 2025). Addi-
tional modalities, such as post-operative cryotherapy, have also been shown to be effective in reducing 
pain and swelling and improving walking patterns (Jung & Lee, 2024; B. Lee, 2024). Long-term re-
sistance training has also been shown to reduce stress, improve body composition and extend range of 
motion in different conditions (J. G. Lee, 2022). 

Recovery evaluation instruments utilising technology can improve measurement precision. The cyber-
physical systems concept provides opportunities to optimise rehabilitation processes through more ac-
curate, data-driven monitoring and recovery strategies (Kara, 2025). Integrating this concept with tra-
ditional and modern rehabilitation approaches can produce a more comprehensive evaluation. 

Several other studies have also highlighted the contribution of exercise therapy to improving quality of 
life. Rehabilitative exercises prescribed to patients undergoing major surgery, such as mastectomies, 
have been shown to improve joint range of motion while reducing discomfort (Majed, 2022). Simple 
exercises involving joint range movements during haemodialysis have been shown to reduce fatigue 
and improve dialysis adequacy (Malini, 2022). In different contexts, the virtual embodiment approach 
in orthopaedic rehabilitation has a positive impact on physical function and range of motion (Matamala-
Gomez, 2022). 

The development of pharmacological interventions targeting chronic pain also supports optimal recov-
ery. For instance, dexmedetomidine has been reported to have potential in alleviating chronic visceral 
pain and enhancing physical performance . In the case of ACL reconstructive surgery, follow-up 
measures such as the excision of cyclopean lesions may provide a solution when patients experience 
complications that hinder full recovery (Money et al., 2024). These diverse findings demonstrate that 
the success of ACL rehabilitation is determined by multiple factors and requires an integrative, layered 
approach tailored to the needs of the patient. 

This study is urgent due to the importance of effective rehabilitation strategies in preventing re-injury, 
improving athletes' quality of life, and providing an integrated recovery model that can be applied in 
healthcare and sports services. Previous studies have highlighted various limitations, such as differ-
ences in range of motion in women (Freiberger, 2024), resistance exercise in patients with lumbar pain 
(Golonka, 2021) and hypertrophic adaptation through variations in the long muscle range of motion 
(Moreno, 2024). Other studies have demonstrated the efficacy of corrective exercises for athletes with 
scapular dysfunction (Naderifar, 2022), range-of-motion exercises for enhancing the physiological sta-
bility of hypertensive patients (Nursalam, 2020) and the development of pneumatic devices for enhanc-
ing ankle mobility (Okamoto, 2022). However, few studies have integrated manual therapies, such as 
effleurage massage, into a comprehensive evaluation system throughout the recovery process. This 
study therefore offers an integrated approach targeting not only pain reduction, but also improvements 
in muscle strength, range of motion, balance and functional activity post-ACL surgery. 
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Compared to other massage techniques, effleurage may be considered more advantageous in the early 
stages of post-ACL rehabilitation because it applies gentle, rhythmic, and superficial pressure that sup-
ports circulation and lymphatic return without imposing excessive mechanical stress on recently oper-
ated tissues. Unlike deep tissue or friction massage, which may provoke discomfort or inflammation in 
vulnerable structures, effleurage facilitates pain modulation, reduces muscle guarding, and promotes 
relaxation through parasympathetic activation. This makes it particularly suitable for post-surgical pa-
tients who require gradual functional restoration while minimizing the risk of aggravating healing tis-
sues. 

This study aims to analyse the effectiveness of effleurage massage in reducing pain, increasing muscle 
strength and improving joint range of motion in athletes after ACL surgery. Additionally, this study will 
evaluate recovery outcomes using comprehensive instruments through an integrative approach cover-
ing the pre-therapy, therapy and post-therapy stages. Furthermore, it is expected that this study will 
make a scientific contribution to the development of effective, efficient and sustainable strategies for 
rehabilitating knee injuries, particularly in athletes who require optimal recovery in order to return to 
full activity. 

 

Method 

This study employs a mixed methods research (MMR) approach based on a pragmatic paradigm (Cre-
swell & Creswell, 2017). This paradigm emphasizes the practical consequences of research and focuses 
on research questions rather than adherence to a single philosophical tradition. This paradigm enables 
researchers to integrate quantitative and qualitative methods to gain a more comprehensive under-
standing of the research problem. In this study, the pragmatic approach supports combining objective 
clinical measurements with contextual clinical observations to evaluate recovery after ACL surgery. Us-
ing a one-group pretest–posttest design, the study combines quantitative methods (visual analog scale, 
goniometer measurement, muscle strength testing, and drawer test) with qualitative methods (knee 
examination checklist).  

Participants 

The respondents consisted of 30 soccer athletes who had undergone ACL surgery and were selected 
using purposive sampling at the MCO Arif Clinic in Semarang, Indonesia. Inclusion criteria included be-
ing in the recovery phase and being able to participate in an effleurage massage program and periodic 
evaluations. Participants were generally of productive age, exercised regularly, and experienced pain, 
limited range of motion, and muscle weakness. 

Procedure 

The research procedure consisted of four stages: (1) a pre-test to identify the initial knee condition, (2) 
a 30-minute effleurage massage intervention focused on the quadriceps and hamstrings combined with 
self-training education. (3) post-test is performed after three weeks with repeated measurements , and 
(4) report the results for analysis. 

Instrument 

Instruments used in this study include field observation, Visual Analogue Scale (VAS), goniometer, 
drawer test, Straight Leg Raise (SLR), and knee examination checklist. All instruments were subjected 
to content validity through expert assessment and construct validity testing prior to data collection. In 
addition, reliability testing is carried out using inter-rater reliability procedures and retesting to ensure 
measurement consistency. These instruments were chosen because they are valid, reliable, and clini-
cally relevant for detecting physiological and functional changes in knee conditions following rehabili-
tation interventions. Physical Activity Quiz 

Data analysis 

Data analysis was conducted using a mixed descriptive-comparative approach. Quantitative Data were 
analyzed by comparing pre-and post-test pain scores, range of motion, and muscle strength within and 
between groups, while qualitative data from checklist observations and assessments were evaluatively 
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analyzed to describe functional changes. This analysis strategy was used to assess the effectiveness of 
effleurage massage in reducing pain, improving muscle function, and accelerating recovery of knee ac-
tivity in athletes post-ACL surgery. 

The checklist of knee examinations and functional activity instruments was developed by the research-
ers and subjected to content validation through an expert assessment involving three specialists in 
sports rehabilitation and orthopedic physiotherapy. The content validity index (CVI) for all items ranges 
from 0.80 to 0.95, which indicates good content validity. Construct validity for functional activity check-
lists was tested using item-total correlation, with correlation coefficients ranging from 0.71 to 0.89. Re-
liability testing was performed prior to the main study using inter-assessor reliability and retesting pro-
cedures on a pilot sample of 10 ACL postoperative patients. The inter-assessor reliability coefficient 
(ICC) ranged from 0.85 to 0.92 for ROM, muscle strength, and balance measures, while the retest relia-
bility coefficient for VAS and functional activity scores ranged from 0.83 to 0.90. The internal con-
sistency of the functional activity checklist is confirmed by the Cronbach's Alpha coefficient of 0.82. 
These results indicate that the instruments used in the study are valid and reliable for assessing changes 
in knee condition and functional recovery. 

 

Table 1. Validated Knee Examination Instrument Checklist for Each Session (T0–T6) 
No Aspects Examined Indicators / Assessment Criteria Instrument / Method Validity–Reliability Evidence 

1 Pain 
Score 0–10 (0 = no pain, 10 = very 

severe pain) 
Visual Analogue Scale 

(VAS) 
Content validity index (CVI ≥ 0.80); test–retest 

reliability (r ≥ 0.85) 

2 
Joint Range of 

Motion 
Flexion …° / Extension …° (measured 

in degrees) 
Goniometer Inter-rater reliability (ICC ≥ 0.90) 

3 Muscle Strength 
Straight Leg Raise angle (°); strength 

grade 0–5 
SLR test; Manual Muscle 

Test 
Inter-rater reliability (ICC ≥ 0.88) 

4 Ligament Stability Positive / Negative Drawer Test 
Content validity (expert judgment); inter-rater 

agreement (κ ≥ 0.80) 
5 Edema (Swelling) None / Mild / Moderate / Severe Observation + Palpation Content validity (CVI ≥ 0.80) 

6 Activity Function 
Walking, stair climbing, squatting, 

sport activities 
Functional Activity 

Checklist 
Construct validity (r ≥ 0.70); Cronbach’s α ≥ 0.80 

7 Balance 
One-leg standing duration; knee 

motion dynamics 
Balance Test Protocol Inter-rater reliability (ICC ≥ 0.85) 

8 Other Clinical Signs Redness, local heat, crepitation sound 
Clinical Observation 

Checklist 
Content validity (CVI ≥ 0.80) 

 

Results 

The results showed that athletes who had undergone ACL surgery and received the effleurage massage 
intervention experienced positive changes in several aspects of recovery. There was a significant de-
crease in pain, as measured by the VAS, accompanied by an increase in leg muscle strength, as measured 
by the SLR test. Additionally, improvements in knee joint range of motion were observed through goni-
ometer measurements, as well as improvements in motor function and balance that support daily activ-
ities. Observations also noted a reduction in oedema, which contributed to improved knee mobility. 
Overall, these findings suggest that an integrative approach incorporating effleurage massage is more 
effective in accelerating recovery than a single intervention. 

 

Table 2. Results of pain measurements using a VAS 
Evaluation Stages T0 T1 T2 T3 T4 T5 T6 

Silence Painful 4 4 3 2 2 0 0 
Press Painful 5 5 3 2 2 0 0 
Motion Pain 6 6 5 3 3 1 1 

 

The results of the study measuring aspects of knee pain using the Visual Analogue Scale (VAS) showed 
a significant reduction following effleurage massage. Initially in the moderate category with a score of 
4–5, silence pain and press pain gradually decreased until they reached 0 at the end of the measurement 
period, meaning that the pain had disappeared completely. Meanwhile, motion pain, initially classified 
as severe with a score of 6, decreased dramatically until it reached a score of 1, indicating mild pain. 
These changes suggest that effleurage massage is an effective method of controlling pain by stimulating 
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the nervous system, accelerating tissue healing and improving patient comfort during the post-ACL re-
covery period. 

 

Table 3. Results of the straight leg raises examination 
Evaluation Stages Flexibility Extension 

T 0 90 90 
T1 80 80 
T2 85 90 
T 3 65 85 
T4 75 90 
T5 70 90 
T6 80 90 

 

The results of the straight leg raise (SLR) test showed a gradual increase in leg muscle strength following 
the intervention. At the initial stage (T0), the patient had limited flexibility and an extension value of 
90°, indicating a decrease in muscle function. However, after receiving the effraction massage interven-
tion alongside self-training, there was consistent improvement, with flexibility and extension increasing 
to near-normal values of 80°–90° in the final stage (T6). These results suggest that combining effleurage 
massage with a self-directed exercise programme effectively restores muscle contraction, increases 
strength and supports post-ACL knee joint stability. 

 

Table 4. Results check the ROM using Goniometer 
Evaluation Stages Active Movement 

T 0 S 15° - 1 5 ° - 18 0 ° 
T1 S 15° - 1 5 ° - 16 0 ° 
T2 S 10° - 1 0 ° - 17 5 ° 
T 3 S 10° - 1 0 ° - 16 5 ° 
T4 S 5° - 5 ° - 12 0 ° 
T5 S 0° - 0 ° - 12 5 ° 
T6 S 0° - 0 ° - 13 0 ° 

 

The results of the joint range of motion (ROM) evaluation using a goniometer showed a progressive 
increase during the intervention process. In the initial stage (T0), the patient exhibited limited move-
ment with a ROM of approximately 15°–180°, caused by postoperative pain and inflammation. Alongside 
therapy, there was gradual improvement until, by the final measurement (T6), the patient was able to 
achieve a ROM of 0°–130°, close to normal conditions. This improvement was influenced by a combina-
tion of interventions, including patella mobilisation and Short Arc Quads exercises, as well as a reduction 
in oedema. These factors contributed overall to the restoration of knee function and increased the pa-
tient's ability to be active. 

 

Table 5. Edema Results (Knee Circumference) 
Subject Edema T0 (cm) Edema T6 (cm) 

1 4.2 0.4 
2 3.8 0.2 
3 4.0 0.0 
4 4.5 0.5 
5 4.1 0.3 
6 3.9 0.2 
7 4.3 0.4 
8 3.7 0.1 
9 4.0 0.0 

10 3.6 0.2 
11 4.4 0.5 
12 4.1 0.3 
13 3.8 0.1 
14 3.5 0.0 
15 4.0 0.2 
16 4.2 0.3 
17 3.9 0.2 
18 4.1 0.1 
19 4.5 0.4 
20 3.7 0.1 
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21 4.0 0.0 
22 3.6 0.2 
23 4.3 0.3 
24 3.8 0.1 
25 4.1 0.2 
26 3.9 0.1 
27 4.4 0.4 
28 3.7 0.0 
29 4.0 0.2 
30 3.8 0.1 

 

Based on the data from Table 5, all 30 subjects showed a decrease in knee edema after the effleurage 
massage intervention. Initially (T0), the difference in knee circumference between the injured and nor-
mal sides was 3.5–4.5 cm, indicating moderate to severe swelling. After the intervention (T6), edema 
values decreased consistently for all subjects, ranging from 0.0 to 0.5 cm, indicating that swelling had 
almost completely disappeared. These results demonstrate a significant clinical improvement in post-
operative anterior cruciate ligament (ACL) knee swelling. 

 

Figure 1. Main anatomical components of the knee joint 

 

 

Table 6. Paired t-Test Results for Knee Edema (T0 vs T6) 
Variable Mean Difference (cm) SD t df p (2-tailed) 

Edema (T0–T6) 3.79 0.19 111.96 29 < .001 

 

The results of the paired samples t-test (Table 6) revealed a statistically significant decrease in knee 
edema from baseline (T0) to post-intervention (T6). The mean edema difference was 3.79 cm (SD = 
0.19), with a t-value of 111.96 and p < .001 (two-sided). These results suggest that effleurage massage 
significantly reduces knee swelling in athletes after ACL surgery. This large and consistent decrease in 
edema contributes clinically to increased joint mobility, decreased pain, and accelerated recovery of 
knee function. 

 

Table 7. Results of functional activity (Step-Up Test, 10 repetitions) 
Evaluation Stages Time (seconds) 

T0 25 
T1 23 
T2 21 
T3 20 
T4 19 
T5 18 
T6 17 
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The results of the functional activity test using the Step-Up Test (10 repetitions) showed a significant 
improvement in performance throughout the evaluation stage. Initially, the patient took 25 seconds to 
complete the test, but after the intervention, this time gradually decreased until reaching 17 seconds in 
the final stage (T6). This reduction in execution time indicates the restoration of fundamental movement 
abilities, an enhancement in motor proficiency, and the patient's preparedness to resume physical ac-
tivities, including sports. 

 

Table 8. Balance Result (Single Leg Support) 
Evaluation Stages Injured Knee (seconds) Normal Knee (seconds) 

T0 5 15 
T1 7 15 
T2 9 16 
T3 11 16 
T4 12 16 
T5 13 16 
T6 15 16 

 

A balance test involving a single-leg stand showed significant improvements in cases of knee injury. In 
the initial stage (T0), standing on the injured knee for more than 5 seconds was not possible, whereas 
the normal knee stabilises within 15–16 seconds. As the intervention progresses, standing time on the 
injured knee continues to increase until it reaches 15 seconds in the final stage (T6), which is equivalent 
to a normal knee. This improvement indicates recovery of proprioception, neuromuscular coordination 
and postural control following injury, which plays an important role in restoring stability and function 
to enable athletes to return to activity and exercise. 

 

Discussion 

The results of this study corroborate previous findings that massage effleurage can reduce pain and 
promote tissue repair by increasing neuromuscular stimulation and blood circulation. The significant 
reduction in pain is consistent with gate control theory, which suggests that mechanical stimulation 
from massage can inhibit the transmission of pain impulses through large-diameter nerve fibres 
(Rahiminezhad, 2022). Integrating effleurage massage with patellar mobilisation exercises and short-
arc quadriceps activation has been shown to be more effective than a single intervention, consistent 
with reports that combining passive and active exercises improves muscle strength and functional re-
covery (Irsyad et al., 2024). 

The increased muscle strength and range of motion (ROM) observed in the study support the existing 
literature emphasising the importance of both agonist and antagonist muscle mobilisation and activa-
tion exercises. For instance, early ROM exercises following a mastectomy have been reported to be both 
safe and beneficial (de Almeida Rizzi, 2020), while independent exercises performed at home have been 
shown to enhance handheld strength and the ability to perform daily activities (Sahin, 2023). Active 
exercises such as short arc quads are also relevant to studies showing improved knee joint function in 
patients with mobility limitations (Yang, 2021). 

The results of measuring an increase in active knee ROM from T0 to T6 align with research on the vari-
ation in range of motion during resistance exercises that affect muscle strength and performance 
(Sadacharan, 2021; Tsoukos, 2024). Patellar mobilisation reduces pain and stiffness, which is consistent 
with studies examining the effects of instrument-assisted soft tissue mobilisation on improved stability 
and balance (Park, 2020). Furthermore, the increased circulation and oxygen flow resulting from active 
exercise corroborates the notion that physical activity can enhance metabolic responses, hasten recov-
ery and mitigate inflammation (Dewangga, 2025; Trecroci, 2020). 

The improvement of edema through knee circumference measurements in this study is relevant to stud-
ies that assess the use of technology in rehabilitation, for example smart knee brace to monitor ROM 
and movement speed(Riffitts, 2022). Aspects of pain and inflammation reduction are also consistent 
with pharmacological or nutritional interventions such as the combination of lipoic acid and EPA to im-
prove muscle recovery (Abd, 2023). In addition, exercise-based rehabilitation strategies also support 
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study results in different populations, such as premature infants who get passive exercise (El-Farrash, 
2020) or postoperative burn reconstruction patients (Chen, 2024). 

The results of the evaluation of active knee ROM (LGS) showed an increase in flexion and extension 
movements, from T0 with a value of S 15°-15°-180°, to T4 with a value of S 5°-5°-120°, to T6 with a value 
of S 0°-0°-130°. This increase in ROM is also influenced by the reduction of pain and edema, so that the 
patient is able to actively move the knee without significant resistance, and is strengthened by pelvic 
muscle exercises to maintain knee balance. As a supporting measure, the knee circumference measure-
ment is also carried out before the use of a goniometer to assess the swelling of the right knee compared 
to the left knee. Edema is a sign of inflammation, and interventions in the form of exercises are carefully 
administered so as not to create excessive pressure so that the knee can reach an extension of up to 
180°. This decrease in inflammation is also influenced by the patient's independent exercise program, 
as well as education about the examination. The findings of this study corroborate reports that various 
forms of exercise, ranging from aqua walking Yang, (2021) suspension exercise Rad, (2022), to aerobic 
activity (Šarabon, 2020), have a role in increasing ROM and reducing pain in different groups. Manual 
interventions such as the snapping maneuver for axillary syndrome (Sandrin, 2023) as well as manipu-
lation and dry needling techniquesm Young, (2022) show similar effectiveness in supporting joint func-
tion. 

This research makes a new contribution by integrating manual therapy (effleurage), active exercise and 
a layered evaluation process from pre- to post-intervention. This approach is more comprehensive than 
previous studies, which have tended to focus on a single indicator such as strength (Busch, 2021), flexi-
bility (Fonta, 2021) or physical performance (Frank &(Frank, 2025). The implications for the field are 
that more efficient sports rehabilitation services will be developed, in which patients will not only re-
ceive passive therapy, but will also be actively involved through self-education and exercise pro-
grammes. This can increase patient independence while reducing the risk of re-injury. However, this 
study has some limitations that need to be considered. Firstly, the sample size was relatively small at 30 
participants, so generalising the results to a wider population should be approached with caution. Sec-
ondly, the intervention lasted only three weeks, so it was not possible to assess the long-term effective-
ness of therapy. Thirdly, the evaluation instruments used focus more on clinical measurements than 
psychological aspects such as motivation and athlete confidence, even though these can affect the re-
covery process. 

The implications of this study can be divided into three categories. In practical terms, the study provides 
a comprehensive and straightforward model for post-ACL knee rehabilitation in sports healthcare ser-
vices. Theoretically, the study reinforces the idea that manual therapy interventions, especially ef-
fleurage massage, are more effective when combined with thorough patient evaluation and education. 
Subsequent studies are recommended to expand the sample size, extend the monitoring period and in-
clude psychological and social dimensions in the evaluation, to obtain a more comprehensive picture of 
recovery. 

Self-directed exercises can enhance balance in patients who have undergone ACL surgery by providing 
more frequent and individualized practice than patients who only receive clinic-based therapy. Regular 
independent practice reinforces neuromuscular control, improves proprioception, and promotes pos-
tural stability—all of which are essential for dynamic balance. Patients limited to supervised therapy in 
the clinic, on the other hand, may have fewer repetitions and less opportunity to integrate balance skills 
into daily activities. Therefore, incorporating structured, self-directed exercises alongside clinical ther-
apy can accelerate functional recovery and reduce the risk of re-injury. 

This study confirms that integrating massage effleurage, patellar mobilisation and active exercises such 
as short-arc quadriceps contractions increases range of motion (ROM), reduces pain and improves knee 
function. These results align with a range-of-motion, exercise-based rehabilitation approach that has 
been shown to restore joint function in post-breast cancer patients through mirror therapy (Yuan, 
2021). Furthermore, this study's relevance is strengthened when linked to biomechanical studies high-
lighting the mechanisms of knee injuries in table tennis athletes due to landing patterns and fatigue, 
demonstrating the importance of through appropriate recovery strategies (Zhang, 2024). Thus, this 
study enriches the literature on knee rehabilitation with a holistic evaluation model that is applicable to 
the principles of improving performance and quality of life in various patient populations, as well as in 
athletes (Silbergleit, 2020; Sjattar, 2022; Thomas, 2020; Vicente-Mampel, 2024). 



2026 (Mayo), Retos, 78, 439-450  ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos 

 447  
 

 

Conclusions 

Combining effraction massage with a comprehensive evaluation and self-training programme can re-
duce pain, increase muscle strength, improve joint range of motion, reduce oedema and improve func-
tional activity and balance. This provides a foundation for using this method as an effective, non-invasive 
therapy option for patients undergoing post-ACL surgery. Further research could involve expanding the 
number of participants to increase the validity of the findings, conducting long-term evaluations to as-
sess the sustainability of the therapeutic effects and combining effriction massage with other rehabili-
tation modalities, such as hydrotherapy or neuromuscular training, to achieve the best possible results. 
Additionally, integrating technologies such as motion analysis and wearable sensors could provide more 
detailed, objective data on patient development. 
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