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Purpose of the study: This study aimed to determine the effectiveness of
physiotherapy management using Ultrasound, Transcutaneous Electrical Nerve
Stimulation, and Exercise Therapy in reducing pain, increasing muscle strength,
improving physical activity, and enhancing functional ability in patients with
medial meniscus tear knee sinistra.

Methodology: This study used a descriptive case study approach conducted at
RSP Dr. Ario Wirawan Salatiga. The subject was one patient diagnosed with
medial meniscus tear knee sinistra. Data collection techniques included
observation, interview, and functional examination using Visual Analogue Scale
(VAS), Manual Muscle Testing (MMT), and Knee Injury and Osteoarthritis
Outcome Score (KOOS). Physiotherapy interventions included Ultrasound,
Transcutaneous Electrical Nerve Stimulation, isometric exercise, and closed
kinetic chain exercise.

Main Findings: The results showed decreased pain intensity after four therapy
sessions, with silent pain decreasing from 1 to 0, tenderness from 4 to 1, and
movement pain from 5 to 2 based on VAS measurements. Muscle strength
improved from grade 4 to 5 using MMT assessment. Functional ability also
increased significantly, indicated by KOOS scores improving from 79% to 94%
following physiotherapy interventions.

Novelty/Originality of this study: This study integrates Ultrasound,
Transcutaneous Electrical Nerve Stimulation, isometric exercise, and closed
kinetic chain exercise in managing medial meniscus tear conditions. The study
provides practical evidence regarding the combined effectiveness of
electrotherapy and therapeutic exercise in improving pain reduction, muscle
strength, and functional recovery among adolescent patients with knee meniscus
injuries

This is an open access article under the CC BY license

Corresponding Author:
Fahreza Fatih Izzulhaq,

Department of Physiotherapy Study, Faculty of Health Sciences, Muhammad Iyah University of Surakarta,
Ahmad Yani Road, Central Java, Surakarta, 57169, Indonesia

Email: fahrezafatih@gmail.com

1. INTRODUCTION

Sports activities have become an essential part of modern lifestyles because they contribute significantly
to physical fitness, health maintenance, and psychological well-being. Physical activity performed regularly can
improve cardiovascular endurance, muscle strength, flexibility, and overall body function [1]-[3]. Among various
sports activities, running has become increasingly popular, especially among adolescents and young adults. The
growing interest in running activities is supported by the increasing number of sporting events, recreational
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competitions, and public awareness regarding healthy lifestyles. However, intensive physical activities, repetitive
movement patterns, and improper exercise techniques may increase the risk of musculoskeletal injuries,
particularly injuries involving the knee joint [4], [5]. The knee joint plays an important role in supporting body
weight and facilitating movement activities, making it highly vulnerable to injury during sports activities and
excessive physical movement.

Knee injuries are among the most common musculoskeletal disorders experienced by athletes and
physically active individuals. One of the most frequent knee injuries is meniscus tear, which refers to damage or
rupture of the fibrocartilage structure functioning as a shock absorber within the knee joint [6], [7]. The meniscus
serves essential biomechanical functions, including load distribution, joint stabilization, lubrication, and impact
absorption during movement. Damage to the meniscus can significantly interfere with knee joint stability and
functional mobility. Meniscus tears may occur due to traumatic mechanisms such as sudden twisting movements,
excessive rotational forces, jumping activities, or sports collisions. In addition, degenerative factors associated
with aging and repetitive stress may also contribute to meniscal injury development. Consequently, meniscus
injuries often lead to pain, swelling, restricted movement, muscle weakness, and impaired functional activities [8]-
[10].

The increasing prevalence of sports participation and physical activities has contributed to higher
incidences of meniscus injuries worldwide. According to epidemiological studies, meniscus injuries frequently
occur among adolescents, athletes, and physically active populations [11]. The condition often affects individuals
involved in high-impact activities such as running, football, basketball, and jumping sports. Patients with medial
meniscus tear commonly experience symptoms such as knee pain, locking sensation, instability, swelling,
tenderness, and limitations in daily activities including walking, squatting, stair climbing, and prolonged standing.
If not treated appropriately, meniscus injuries may result in chronic joint dysfunction, decreased physical
performance, and accelerated degenerative joint conditions such as osteoarthritis [12], [13]. Therefore, appropriate
rehabilitation management is necessary to restore joint function and improve patients’ quality of life.

Physiotherapy plays a crucial role in managing musculoskeletal disorders, including medial meniscus tear
conditions. Physiotherapy interventions aim to reduce pain, restore joint mobility, improve muscle strength, and
enhance functional activities through evidence-based therapeutic approaches. Several physiotherapy modalities
have been widely used in managing knee injuries, including Ultrasound (US), Transcutaneous Electrical Nerve
Stimulation (TENS), and therapeutic exercise [14], [15]. Ultrasound therapy produces thermal and mechanical
effects that promote tissue healing, improve blood circulation, and reduce pain perception. TENS therapy functions
by stimulating sensory nerves and modulating pain transmission mechanisms through gate control theory. In
addition, therapeutic exercise programs such as isometric exercise and closed kinetic chain exercise contribute to
improving muscle activation, strengthening lower extremity muscles, enhancing proprioception, and restoring
functional movement patterns. The integration of electrotherapy modalities and exercise therapy is expected to
optimize rehabilitation outcomes in patients with meniscus injuries [16].

Exercise therapy has become one of the most important components in musculoskeletal rehabilitation
programs because it directly addresses muscle weakness, joint instability, and functional limitations. Isometric
exercise is commonly applied to activate muscle contractions without joint movement, thereby minimizing
excessive joint stress while improving muscle strength [17], [18]. Meanwhile, closed kinetic chain exercises
involve weight-bearing activities that simultaneously activate multiple muscle groups and improve joint
stabilization. These exercises closely resemble functional daily activities such as standing, squatting, and walking,
making them effective in restoring normal movement patterns. In patients with medial meniscus tear, therapeutic
exercise contributes significantly to improving quadriceps and hamstring muscle strength, reducing joint
instability, and enhancing physical performance [19]. Therefore, combining electrotherapy modalities with
therapeutic exercise may provide comprehensive rehabilitation effects for patients with knee injuries.

The management of medial meniscus tear conditions requires comprehensive rehabilitation approaches
that not only focus on pain reduction but also emphasize functional recovery and physical activity improvement.
Many patients with meniscus injuries experience prolonged disability due to inadequate rehabilitation management
and insufficient muscle strengthening programs [20], [21]. Functional rehabilitation is essential to ensure patients
can safely return to their normal daily activities and sports participation without recurrent injury risk. Furthermore,
rehabilitation programs should address both physical and psychological aspects of recovery because pain and
mobility limitations often reduce patients’ confidence and activity participation. Therefore, evaluating the
effectiveness of physiotherapy interventions in improving pain, muscle strength, and functional ability remains an
important topic in physiotherapy and rehabilitation sciences [22].

Several previous studies have investigated physiotherapy management in patients with knee injuries and
meniscus disorders. First, Berg et al. [23] explained that Ultrasound therapy contributes significantly to pain
reduction and tissue healing in musculoskeletal rehabilitation programs. Second, Naimark et al. [24] reported that
TENS therapy effectively decreases pain intensity and improves physical function through sensory nerve
stimulation mechanisms. Third, Kisner emphasized the importance of therapeutic exercise, particularly closed
kinetic chain exercise, in improving muscle strength, joint stability, and proprioceptive function among patients
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with lower extremity injuries. However, previous studies generally examined these interventions separately and
focused primarily on isolated rehabilitation modalities. Limited studies have comprehensively analyzed the
combined application of Ultrasound, TENS, isometric exercise, and closed kinetic chain exercise specifically in
adolescent patients with medial meniscus tear knee sinistra. Therefore, a research gap still exists regarding the
integrated effectiveness of these physiotherapy modalities in improving pain reduction, muscle strength, physical
activity, and functional ability simultaneously.

The novelty of this study lies in the integrated physiotherapy management approach combining
Ultrasound, Transcutaneous Electrical Nerve Stimulation, isometric exercise, and closed kinetic chain exercise in
treating medial meniscus tear conditions. Unlike previous studies focusing on single therapeutic modalities, this
research evaluates the combined effectiveness of electrotherapy and exercise therapy interventions
comprehensively. In addition, this study specifically examines adolescent patients with medial meniscus tear knee
sinistra, thereby providing practical rehabilitation evidence for younger populations experiencing sports-related
knee injuries. The study also highlights functional outcome improvements using KOOS measurements alongside
pain and muscle strength evaluations, creating a more comprehensive rehabilitation assessment framework [25],
[26].

The implications of this study are expected to contribute both theoretically and practically to
physiotherapy rehabilitation management. Theoretically, the findings may enrich scientific literature related to
musculoskeletal physiotherapy interventions and evidence-based rehabilitation for knee injuries. Practically, the
results may provide guidance for physiotherapists in designing effective rehabilitation programs for patients with
medial meniscus tear conditions. Furthermore, the study may contribute to improving rehabilitation protocols
emphasizing integrated electrotherapy and therapeutic exercise approaches to accelerate functional recovery,
reduce disability, and enhance patient quality of life [27]. The findings may also support injury prevention and
rehabilitation education programs among physically active populations and athletes.

This study is important because the prevalence of sports-related knee injuries continues to increase
alongside growing public participation in physical activities and sports. Meniscus injuries often lead to long-term
functional limitations, decreased productivity, and reduced quality of life if not managed appropriately. Early and
effective physiotherapy interventions are essential to minimize complications, restore functional movement, and
support safe return-to-activity processes. In addition, comprehensive rehabilitation strategies combining pain
management and functional strengthening remain necessary to address the complex impairments associated with
meniscus injuries. Therefore, this study provides important evidence regarding integrated physiotherapy
management approaches that may improve rehabilitation outcomes and support better clinical practice in
musculoskeletal physiotherapy..

2. RESEARCH METHOD

2.1. Research Design

This study employed a descriptive case study design using a physiotherapy rehabilitation approach in
managing medial meniscus tear knee sinistra conditions [28]. The case study design was selected because it
enabled the researcher to observe comprehensively the physiological and functional changes experienced by the
patient during the rehabilitation process. The study focused on evaluating the effectiveness of physiotherapy
modalities, including Ultrasound (US), Transcutaneous Electrical Nerve Stimulation (TENS), isometric exercise,
and closed kinetic chain exercise in reducing pain, improving muscle strength, and enhancing functional ability.
The rehabilitation program was conducted systematically through four therapy sessions at RSP Dr. Ario Wirawan
Salatiga.

The descriptive design allowed the researcher to analyze the patient’s clinical progress through repeated
measurements and functional evaluations during the intervention period. The research emphasized therapeutic
outcomes related to pain reduction, muscle strength improvement, and increased functional activities in daily
living. The rehabilitation process followed physiotherapy principles involving assessment, intervention planning,
implementation, and evaluation stages. Therefore, the study design was considered appropriate for providing
detailed clinical evidence regarding integrated physiotherapy management for medial meniscus tear conditions.

2.2. Subject and Sample

The subject of this study was one female patient identified as Nn. A.U.S, aged 16 years, diagnosed with
medial meniscus tear knee sinistra at RSP Dr. Ario Wirawan Salatiga. The patient experienced complaints
including medial knee pain, muscle weakness, limitations in physical activities, and decreased functional ability
during daily activities and sports participation. The patient was selected purposively based on clinical diagnosis
and physiotherapy indications related to meniscus injury rehabilitation management.

The patient demonstrated clinical symptoms commonly associated with meniscus tear conditions,
including pain during movement, tenderness around the medial knee area, muscle weakness in the quadriceps and

Mult. Jou. Tour. Hosp. Phys. Ed, Vol. 2, No. 2, Dec 2025: 240 - 248



Mult. Jou. Tour. Hosp. Phys. Ed ISSN: 3062-9551 d 243

hamstring muscles, and limitations in functional movement such as walking, squatting, and stair climbing. The
rehabilitation program was conducted over four therapy sessions (T1-T4) to evaluate changes in pain intensity,
muscle strength, and functional ability following integrated physiotherapy interventions.

Table 1. Characteristics of Research Subject

Variable Category Percentage (%)
Gender Female 100
Age 16 Years 100
Diagnosis Medial Meniscus Tear Knee Sinistra 100
Pain Complaint Present 100
Functional Limitation Present 100

2.3. Data Sources and Data Collection Techniques

This study used primary and secondary data sources [29]. Primary data were obtained directly from
physiotherapy examinations, patient interviews, clinical observations, and rehabilitation outcome measurements
during the intervention process. Primary data included pain intensity scores, muscle strength evaluations, and
functional ability assessments before and after physiotherapy treatment sessions. Secondary data were obtained
from medical records, physiotherapy documentation, textbooks, journals, and previous scientific studies related to
meniscus tear rehabilitation and physiotherapy management.

Several data collection techniques were employed to obtain comprehensive clinical information.
Observation techniques were conducted to identify physical impairments, movement limitations, gait patterns, and
patient responses during rehabilitation sessions. Interview techniques were used to collect subjective information
regarding pain complaints, physical activity limitations, and patient experiences during therapy. Clinical
examination methods were performed using standardized physiotherapy assessment instruments, including Visual
Analogue Scale (VAS), Manual Muscle Testing (MMT), and Knee Injury and Osteoarthritis Outcome Score
(KOOS). Documentation techniques were also utilized to record rehabilitation progress and therapeutic procedures
throughout the intervention process.

The combination of multiple data collection methods enabled the researcher to obtain objective and
subjective information comprehensively, thereby strengthening the validity and reliability of rehabilitation
outcome evaluations.

2.4. Research Instrument

The instruments used in this study included physiotherapy assessment tools commonly applied in
musculoskeletal rehabilitation management. Pain intensity evaluation was measured using the Visual Analogue
Scale (VAS), which assessed silent pain, tenderness, and movement pain experienced by the patient. Muscle
strength evaluation was conducted using Manual Muscle Testing (MMT) to assess the strength of quadriceps and
hamstring muscle groups in the affected lower extremity [30]. Functional ability evaluation was measured using
the Knee Injury and Osteoarthritis Outcome Score (KOOS), which assessed the patient’s functional mobility and
physical activity performance.

Additional instruments included observation sheets, interview guidelines, physiotherapy documentation
forms, and therapeutic exercise monitoring records. Observation sheets were used to evaluate patient movement
patterns and therapy responses during rehabilitation sessions. Interview guidelines facilitated the collection of
subjective complaints and patient perceptions regarding rehabilitation outcomes. Documentation instruments
included cameras and clinical records to support rehabilitation monitoring and analysis processes [31].

Table 2. Research Instruments

Variable Instrument Measurement Indicator
Pain Intensity VAS Silent pain, tenderness, movement pain
Muscle Strength MMT Flexor and extensor muscle strength
Functional Ability KOOS Physical activity and functional mobility

Clinical Observation Observation Sheet Movement and rehabilitation response

2.5. Data Analysis Technique

The data analysis technique used in this study was descriptive quantitative analysis supported by
comparative evaluation between pre-test and post-test rehabilitation measurements. Data obtained from
physiotherapy assessments were organized systematically and presented in tables and graphs to facilitate
interpretation. Pain intensity scores from VAS measurements, muscle strength values from MMT evaluations, and
functional ability scores from KOOS assessments were analyzed descriptively to identify changes occurring during
the rehabilitation process.
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The analysis process involved comparing baseline measurements before intervention (T0) with evaluation
results after four therapy sessions (T4). Changes in pain intensity, muscle strength, and functional ability were
interpreted based on physiotherapy rehabilitation principles and relevant theoretical frameworks. The findings
were also compared with previous scientific studies related to physiotherapy management for meniscus tear
conditions to strengthen scientific validity and discussion accuracy. The percentage increase in functional ability
was calculated using the following formula [32]:

. Final Score—Initial Score
Functional Improvement Percentage = p— X 100% (1)
nitiat S5core

Where:
e Final Score = KOOS score after intervention
e Initial Score = KOOS score before intervention

2.6. Research Procedure

The research procedure in this study was conducted systematically through several rehabilitation stages.
The first stage involved patient assessment and physiotherapy examination to identify clinical problems related to
medial meniscus tear conditions. The assessment included pain evaluation, muscle strength examination,
functional ability assessment, and movement analysis. The second stage involved determining physiotherapy
diagnoses and planning rehabilitation interventions based on patient clinical conditions and therapeutic goals.

The third stage consisted of implementing physiotherapy interventions, including Ultrasound therapy,
TENS therapy, isometric exercise, and closed kinetic chain exercise. Ultrasound and TENS modalities were
applied to reduce pain and improve tissue healing, while exercise therapy aimed to increase muscle strength,
improve proprioception, and restore functional movement. The fourth stage involved periodic evaluations using
VAS, MMT, and KOOS measurements after each therapy session to monitor patient progress and rehabilitation
effectiveness.

The final stage consisted of organizing and analyzing rehabilitation data, interpreting clinical findings,
and formulating conclusions regarding the effectiveness of integrated physiotherapy management in reducing pain
and improving functional ability among patients with medial meniscus tear conditions.

3.  RESULTS AND DISCUSSION

3.1. Pain Reduction After Physiotherapy Intervention

The results of this study demonstrated significant reductions in pain intensity following four
physiotherapy intervention sessions using Ultrasound, TENS, and exercise therapy. Pain evaluation using the
Visual Analogue Scale (VAS) showed progressive improvement from baseline assessment (TO) to the final
evaluation (T4). Silent pain decreased from a score of 1 to 0, tenderness decreased from 4 to 1, and movement
pain decreased from 5 to 2. These findings indicate that the physiotherapy interventions effectively reduced pain
perception and improved patient comfort during movement activities.

The reduction in pain intensity may be associated with the physiological effects produced by Ultrasound
and TENS modalities. Ultrasound therapy generates thermal effects that improve blood circulation, increase tissue
metabolism, and facilitate tissue healing processes within the affected knee joint structures. Increased tissue
temperature contributes to muscle relaxation, reduced muscle spasm, and improved pain threshold levels. In
addition, Ultrasound therapy enhances soft tissue extensibility and stimulates tissue regeneration, thereby
supporting recovery processes in meniscus injury conditions [33].

TENS therapy also contributed significantly to pain reduction through sensory nerve stimulation
mechanisms explained by the gate control theory proposed by Melzack and Wall. Electrical stimulation activates
large-diameter sensory nerve fibers, thereby inhibiting nociceptive signal transmission toward the central nervous
system. Consequently, pain perception decreases and patient comfort improves during movement activities. The
combined application of Ultrasound and TENS provided synergistic therapeutic effects that accelerated pain
reduction throughout the rehabilitation process.

Table 3. Evaluation of Pain Intensity Using VAS
Pain Category TO T1 T2 T3 T4
Silent Pain 1 1 1 0 0
Tenderness 4 3 2 2 1
Movement Pain 5 4 3 3 2
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The findings indicate that movement pain showed the greatest improvement because exercise therapy
gradually restored movement tolerance and joint stabilization. These results demonstrate the effectiveness of
integrated physiotherapy interventions in reducing pain among patients with medial meniscus tear conditions.
3.2. Improvement of Muscle Strength

Muscle strength evaluation using Manual Muscle Testing (MMT) demonstrated improvements in both
quadriceps and hamstring muscle groups after four therapy sessions. The flexor muscle strength improved from
grade 4 to grade 5, while extensor muscle strength also increased from grade 4 to grade 5. The improvement in
muscle strength indicates that exercise therapy interventions effectively enhanced muscle activation and lower
extremity stability in the affected knee joint.

The increase in muscle strength was primarily influenced by the application of isometric exercise and
closed kinetic chain exercise programs. Isometric exercise facilitated muscle contraction without excessive joint
movement, thereby minimizing stress on injured meniscus structures while promoting muscle activation.
Quadriceps setting and hamstring setting exercises contributed to increased muscle recruitment and improved
neuromuscular control around the knee joint. Repetitive muscle contractions stimulated metabolic activity, ATP
production, and muscle fiber adaptation, ultimately resulting in improved muscle strength [34].

Closed kinetic chain exercises such as wall slides, half squats, and lunges also played important roles in
strengthening lower extremity muscles and improving joint stabilization. These exercises involved multiple joints
and muscle groups simultaneously, thereby enhancing functional movement patterns and proprioceptive responses.
Furthermore, weight-bearing exercises improved dynamic joint stability and prepared the patient for functional
daily activities. Improved muscle strength contributed positively to restoring movement confidence and reducing
functional limitations experienced by the patient.

Table 4. Evaluation of Muscle Strength Using MMT
Muscle Group TO T1 T2 T3 T4
Flexor Muscle 4 4 4+ 5 5
Extensor Muscle 4 4 4+ 5- 5

The findings confirm that therapeutic exercise programs are effective interventions for restoring muscle
function and improving lower extremity performance in patients with medial meniscus injuries.

3.3. Improvement of Functional Ability

The results of functional ability evaluation using KOOS demonstrated substantial improvement following
physiotherapy interventions. The patient’s KOOS score increased progressively from 79% at baseline assessment
to 94% after four therapy sessions. The improvement indicates that integrated physiotherapy management
successfully enhanced the patient’s physical activity performance and functional mobility.

Functional improvement occurred because pain reduction and muscle strengthening interventions enabled
the patient to perform movement activities more effectively and comfortably. Increased quadriceps and hamstring
muscle strength contributed to better knee stabilization during standing, walking, squatting, and stair-climbing
activities. In addition, decreased pain perception allowed the patient to participate more confidently in physical
activities without excessive fear of movement or discomfort [35].

The application of closed kinetic chain exercises significantly contributed to functional improvement
because the exercises closely resembled daily movement activities. Weight-bearing movement patterns improved
coordination, balance, proprioception, and neuromuscular control around the knee joint. Consequently, the patient
demonstrated improved movement efficiency and increased participation in functional activities. The rehabilitation
outcomes indicate that integrated physiotherapy management effectively restored physical function and supported
the patient’s return to normal activities.

Table 5. Functional Ability Evaluation Using KOOS
Evaluation Session KOOS Score (%)

TO 79
Tl 81
T2 84.5
T3 91.1
T4 94

The findings indicate that consistent rehabilitation interventions significantly improved functional
mobility and physical activity performance in patients with medial meniscus tear conditions.

The findings of this study demonstrate that integrated physiotherapy interventions consisting of
Ultrasound, TENS, isometric exercise, and closed kinetic chain exercise effectively reduced pain, increased muscle
strength, and improved functional ability in patients with medial meniscus tear knee sinistra. The reduction in pain
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intensity observed through VAS measurements supports previous findings reported by Ligamenta et al. [36], which
explained that Ultrasound therapy promotes tissue healing and pain modulation through thermal and mechanical
effects. The present study also supports Logestredt et al. [37], who reported that TENS therapy effectively reduces
pain through gate control mechanisms involving sensory nerve stimulation.

The improvement in muscle strength and functional ability observed in this study aligns with Kisner’s
theory regarding the effectiveness of therapeutic exercise in musculoskeletal rehabilitation. Isometric exercise and
closed kinetic chain exercise contributed significantly to strengthening quadriceps and hamstring muscles,
improving proprioception, and restoring functional movement patterns. Closed kinetic chain exercises specifically
enhanced dynamic joint stabilization because they involved coordinated muscle activation during weight-bearing
activities. Consequently, the patient experienced improved movement performance and reduced functional
limitations during daily activities.

The integrated rehabilitation approach applied in this study demonstrates the importance of combining
electrotherapy modalities with therapeutic exercise programs in managing meniscus injuries comprehensively.
Pain reduction interventions alone may not sufficiently restore functional mobility if muscle weakness and
movement impairments remain untreated. Therefore, rehabilitation strategies should emphasize both symptom
management and functional strengthening to achieve optimal recovery outcomes. The findings suggest that
physiotherapy rehabilitation programs should adopt multidimensional approaches addressing pain, muscle
strength, proprioception, and movement performance simultaneously.

Several previous studies have investigated physiotherapy interventions in patients with musculoskeletal
knee injuries. Howell et al. [38] focused primarily on Ultrasound therapy effectiveness in reducing pain and
promoting tissue healing. Rahman [39]. emphasized the analgesic effects of TENS therapy in musculoskeletal
rehabilitation. Bhatia [40] explained the importance of therapeutic exercise in improving muscle strength and
functional performance among lower extremity injury patients. However, previous studies generally examined
these modalities separately without comprehensively integrating electrotherapy and exercise interventions in
adolescent medial meniscus tear cases. Therefore, this study fills an important research gap by evaluating the
combined effectiveness of Ultrasound, TENS, isometric exercise, and closed kinetic chain exercise simultaneously
in improving pain reduction, muscle strength, and functional recovery.

The novelty of this study lies in its integrated physiotherapy rehabilitation approach combining
electrotherapy modalities and therapeutic exercise interventions specifically for adolescent patients with medial
meniscus tear knee sinistra. Unlike previous studies focusing on single rehabilitation modalities, this study
demonstrates the synergistic effects of combined physiotherapy management in restoring physical function
comprehensively. In addition, the study evaluates rehabilitation outcomes using multidimensional assessment
instruments including VAS, MMT, and KOOS, thereby providing broader clinical evidence regarding
physiotherapy effectiveness in meniscus rehabilitation programs.

The implications of this study are important for physiotherapy clinical practice and rehabilitation program
development. The findings suggest that integrated physiotherapy management can accelerate recovery processes
and improve functional outcomes among patients with medial meniscus injuries. Physiotherapists may utilize
combined electrotherapy and exercise approaches to optimize rehabilitation effectiveness and reduce disability
risks associated with knee injuries. Furthermore, the study may contribute to evidence-based rehabilitation
guidelines emphasizing functional strengthening and movement restoration in musculoskeletal physiotherapy
management.

Despite its contributions, this study has several limitations. First, the study involved only one patient,
limiting the generalizability of findings to broader populations with meniscus injuries. Second, the intervention
period was relatively short, consisting of only four therapy sessions, thereby restricting long-term rehabilitation
outcome evaluation. Third, the study used a descriptive case study approach without control group comparison,
limiting causal interpretation regarding intervention effectiveness. Future studies are recommended to involve
larger sample sizes, experimental research designs, and longer rehabilitation durations to obtain more
comprehensive evidence regarding physiotherapy management effectiveness for medial meniscus tear conditions.

4. CONCLUSION

Based on the results of this study, it can be concluded that integrated physiotherapy management using
Ultrasound, Transcutaneous Electrical Nerve Stimulation, isometric exercise, and closed kinetic chain exercise
effectively reduced pain, increased muscle strength, and improved functional ability in patients with medial
meniscus tear knee sinistra. Pain intensity decreased progressively following four therapy sessions, while
quadriceps and hamstring muscle strength improved significantly based on Manual Muscle Testing evaluations.
Functional ability also increased substantially as indicated by improved KOOS scores after rehabilitation
interventions. The findings demonstrate that combining electrotherapy modalities and therapeutic exercise
provides comprehensive rehabilitation effects by addressing pain reduction, muscle strengthening, joint
stabilization, and functional movement restoration simultaneously. Therefore, integrated physiotherapy
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rehabilitation programs are recommended as effective interventions for managing medial meniscus tear conditions
and supporting patients’ return to normal physical activities and daily functional performance..
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