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Summary 
Background. The injury to medial meniscotibial ligament (MTL) is a  cause of pain in the 
medial articulatio genus which is rarely discussed in the literature. The paper examines the 
effectiveness of deep transverse friction massage (DTFM) in the treatment of injury to the 
medial meniscus-tibial ligament in a female football player.
Material and methods. A  case study concerned a  patient (22 years old) who is a  football 
player on the position of striker. She has been complaining about the pain in the right, medial 
articulatio genus for five days. Deep transverse friction massage (DTFM) was applied in the 
treatment. A total of 9 procedures was conducted (3 times a week) throughout three weeks. 
The first DTFM session lasted 2 minutes and the time was systematically extended during 
further sessions until it reached 15 minutes. Visual Analogue Scale (VAS), modified Laitinen 
Pain Questionnaire and countermovement jump test (CMJ) on the dynamometric platform were 
applied to evaluate the effectiveness of the treatment.
Results. Having completed the treatment, a decrease of pain measured by the means of VAS 
and Laitinen Pain Questionnaire was reported. There was also improvement in limb symmetry 
index in all phases of the test carried out on the dynamometric platform.
Conclusions. The results demonstrate that DTFM may be an effective method of treatment for 
MTL injuries. Conducting further research on a bigger study group is necessary.
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Streszczenie
Wprowadzenie. Rzadko opisywaną w literaturze przyczyną bólu strony przyśrodkowej stawu 
kolanowego jest uszkodzenie więzadła łąkotkowo-piszczelowego przyśrodkowego (MTL). 
Celem artykułu jest przedstawienie skuteczność głębokiego masażu poprzecznego (GMP) 
w  leczeniu uszkodzenia więzadła łąkotkowo-piszczelowego przyśrodkowego u  zawodniczki 
piłki nożnej.
Materiał i  metody. Studium przypadku dotyczyło pacjentki (22 lata) będącej zawodniczką 
piłki nożnej na pozycji napastniczki. Od pięciu dni skarżyła się na ból przyśrodkowej strony 
stawu kolanowego prawego. W  leczeniu wykorzystano głęboki masaż poprzeczny (GMP). 
Łącznie wykonano 9 zabiegów (3 razy w  tygodniu) przez okres trzech tygodni. Czas GMP 
w trakcie pierwszej sesji wynosił 2 minuty i był systematycznie wydłużany w trakcie kolejnych 
spotkań do 15 min. Do oceny skuteczności zastosowanej metody wykorzystano skalę VAS, 
zmodyfikowany kwestionariusz Laitinena oraz test skoku pionowego (CMJ) na platformie 
dynamometrycznej.
Wyniki. Po zakończeniu leczenia odnotowano spadek dolegliwości bólowych mierzony 
za pomocą VAS i  kwestionariusza Laitinena oraz poprawę wskaźnika symetryczności we 
wszystkich fazach testu przeprowadzonego na platformie dynamometrycznej.
Wnioski. Uzyskane wyniki w  badaniach własnych wskazują, że GMP może być skuteczną 
metodą leczenia uszkodzeń MTL. Istnieje potrzeba prowadzenia dalszych badań na większej 
grupie badanej.
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Introduction

Interest in female football has been recently increasing. The discipline is associated with a high risk of injuries 
because of the intensiveness of physical effort combined with sudden changes in movement direction [1, 2]. 50-
65% of all injuries in football are connected with lower limbs [3, 4]. Articulatio genus injuries are associated 
with ligamentous structures in 40%. The most common injuries occur to the anterior cruciate ligament (ACL) – 
46% and medial collateral ligament (MCL) – 29% [5]. Injury to medial meniscotibial ligament (MTL) also known 
as the medial coronary ligament is a cause that is rarely described in literature [6, 7]. This ligament consists 
of several thick fragments of fibrous layers of the articular capsule and creates the deep layer of the medial 
collateral ligament (dMCL – deep medial collateral ligament) [8-10]. The ligament is attached to the medial 
meniscus on its length and the plateau of the tibia. Meniscotibial ligaments create a stabilization system on the 
entire perimeter of the medial meniscus and control the external rotation of the lower leg [11, 12] (Figure 1).

 

coronary ligament 
(cut off edge)

coronary ligament 
(cut off edge)

medial meniscus

patella surface
medial meniscus
sulcus

indentation for the anterior
cruciate ligament
posteriori cruciate
ligament
anterior cruciate
ligament

medial meniscus

tibia collateral
ligament

sartorius muscle
tendon

�ibular collateral
ligament

biceps femoris,
extension to shin fascia

meniscus sulcus

popliteus muscle
tendon

Figure 1. Medial and lateral meniscotibial ligament (MTL) [8]

Deep transverse friction massage (DTFM) is one of the manual treatment methods described by James 
Cyriax. It aims at maintaining tissue mobility and preventing the occurrence of adhesion and scars on the healing 
structure. The name of the method derives from the direction in which it is done – transversally to the fibers 
of the treated tissue – and high intensity of the massage. DTFM may be applied from the fourth day after the 
injury. It is recommended to do 2-3 procedures per week during which the time of procedure is systematically 
extended from 2 to 15 minutes. DTFM operates on the analgesic effect, increasing the blood flow in the injured 
tissue and stimulation of the correct orientation of the forming fiber of the connective tissue. Contraindications 
for this method include skin diseases, inflammation, varices in the place where the procedure should be applied 
and coexisting rheumatic syndromes [10, 13].

The paper aims at the presentation of the effectiveness of deep transverse friction massage (DTFM) in the 
treatment of injury to the medial meniscus-tibial ligament in a female football player.

Case description

The patient was a 22-year-old female (body weight 58 kg, body height 162 cm), a football player at AZS Biała 
Podlaska Sports Club, Poland, who has been training and playing on the position of striker for three years. The 
patient indicated the right lower limb as the dominant. The patient has been experiencing and informing about 
pain in the medial part of the right articulatio genus during walking and running. The patient does not recall 
the situation in which a direct injury might have happened. The first symptoms occurred while making sudden 
changes in the direction of running during training. Three weeks prior to the symptoms, the patient experienced 
similar symptoms but they receded an hour after the physical effort.

The effectiveness of deep transverse...
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The patient underwent ultrasonography carried out by a radiologist with the BK Medical device and 18L5, 
10L2w head. The test examination showed swelling and hyperemia within the connective tissue of the medial 
meniscus. The remaining structures did not show features of injury.

Treatment

Deep transverse friction massage (DTFM) was applied in the treatment. The procedure was carried out in 
the position of a bent articulatio genus of the patient to 90° and external rotation of the shin. The therapist put 
their second finger with the third finger over it on the medial part in the joint space of the articulatio genus. The 
therapist’s forearm was placed in pronation ensuring that the second finger was touching MTL on the surface 
of the plateau of tibia. The massage was carried out in transversally to the MTL fibers in the rhythm of one 
movement per second (Figure 2) [14]. The treatment was started on the fifth day after the occurrence of the 
symptoms. A total of 9 procedures was conducted (3 times a week) throughout three weeks. The first DTFM 
session lasted 2 minutes and the time was systematically extended during further sessions by 1-2 minutes until 
it reached 15 minutes.

Figure 2. Deep transverse friction massage of the medial meniscotibial ligament [14]

Research tools

The following research tools were applied to evaluate the effectiveness of DTFM treatment:
1.	Visual Analogue Scale (VAS)– subjective evaluation of pain intensity level in the form of a scale from 0 

(lowest pain) to 10 (strongest pain);
2.	Modified Laitinen Pain Questionnaire which considers four indicators evaluated on the scale from 0 to 4: 

pain intensity, pain frequency, the use of analgesic medication, and limitation of patient’s motor activity. 
The patient could obtain from 0 to 16 points in which the highest result means the highest pain level. The 
patient evaluated pain during everyday activities;

3.	External passive rotation test during which the patient is lying on the back while the articulatio genus is 
bent at the degree of 110°. The therapist grasps the articulatio genus from the top placing fingers in the 
joint fissure to palpate the movement. They grasp the patient’s foot with the other hand, introduce the 
maximal dorsiflexion in the upper articulation talocruralis, and perform the maximal external rotation 
on the articulatio genus, provoking symptoms in the MTL area [10]. The pain level was evaluated with 
VAS;

4.	The modified articulatio genus line tenderness test during which the patient is lying on the back and 
articulatio genus of the patient is bent to 90°-110° [15]. The modification concerns the placement of 
the person conducting the test and the direction of pressure put on the joint structures. The therapist 
examines the frontal-medial fissure line of the articulatio genus with the side of their thumb pushing 
meniscotibial ligament to the articular surface of the tibia [10]. The pain level was evaluated with VAS;

5.	Load distribution test of lower limbs on the GAMMA dynamometric platform in the form of 
countermovement jump test with arm swing (CMJ) – the patient is standing with feet placed shoulder-
width apart, each foot on the separate plate of the platform. Then the patient was asked to jump up with 
the preceding fast bend in the knees and arms swing. The landing should occur on the same platforms 
as takeoff. The activity was repeated five times. The analysis concerned three phases of the test – jump, 
landing, and stabilization with the exclusion of the flight phase. Limb symmetry index (LSI) calculated 
based on data obtained from two platform plates (weight test) was applied in the evaluation of lower limb 
load distribution. The measure of 1.0-1.15 was assumed to be the correct index value [16].

The effectiveness of deep transverse...
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To rule out the injury to the tibial collateral ligament and tibial meniscus the following tests were carried out 
in physical examination:

−− Valgus stress test which is conducted while the patient is lying on the back. In the first phase of the 
test, the therapist performs passive adduction of shin with articulatio genus bent at the angle of 20°. 
The range of motion, the level of opening of the articular fissure, and end sensation are assessed. In the 
second phase of the examination, the test is repeated in full extension of the articulatio genus [17];

−− Articulatio genus line tenderness test during which the patient is lying on the back while the articulatio 
genus is bent at the degree of 110°. The therapist palpates the length of the knee fissure line with the side 
of the thumb. The positive symptom of the test is experiencing a high level of stabbing pain [15];

−− McMurray’s test during which the patient is lying on the back and the articulatio genus and articulatio 
coxae are firmly bent. The therapist grasps the patient’s articulatio genus with one hand and metatarsus 
with the other. Then, the therapist firmly rotates the patient’s shin externally and extends the articulatio 
genus. Pain experienced during this test may be a symptom of an injury to medial meniscus [15].

The evaluation employing VAS and Laitinen Pain Questionnaire was conducted four times – before introducing 
the treatment as well as after the first, second, and third week of treatment. Measurements on the dynamometric 
platform were conducted twice – before introducing DTFM treatment and after 3 weeks of sessions.

Results

During the examination carried out before introducing the treatment of the valgus stress test, articulatio 
genus line tenderness test and McMurray’s test were negative.

The level of pain evaluated utilizing VAS was decreased after three weeks of treatment from 7 to 0 in the shin 
external passive rotation test, from 9 to 3 in the modified articulatio genus line tenderness test and from 5 to 0 
during everyday activities. Detailed test results in respective phases of examination were presented in Figure 3.

Figure 3. The change in pain level evaluated with VAS

The level of pain measured utilizing the modified Laitinen Pain Questionnaire decreased from 9 points 
before introducing the treatment to 0 points after 3 weeks of therapy. Detailed results in respective phases of 
examination were presented in Table 1.

The effectiveness of deep transverse...
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Table 1. The change in pain measured utilizing the modified Laitinen Pain Questionnaire

Pain evaluation Points Before 
treatment

After 1st week 
of treatment

After 2nd 
week of 

treatment

After 3rd week 
of treatment

Pain intensity

Pain free
Mild
Strong
Very strong
Beyond bearing

0
1
2
3
4

3 2 1 0

Frequency 
of pain 

occurrence

Does not occur
Intermittenly
Often
Very often
Chronic pain

0
1
2
3
4

3 1 1 0

Use of analgesic 
medication

No medication
Extemporaneously
Continously, small 
doses
Continously, large 
doses
Continously, very 
large doses

0
1
2

3

4

1 0 0 0

Limitation 
to physical 

activity

None
Partial
Preventing work
Requiring partial 
help
Requiring 
complete help

0
1
2
3

4

2 1 0 0

TOTAL 9 4 2 0

After completing the physiotherapeutic treatment improvement of the limb symmetry index in all phases of 
countermovement jump with arm swing was observed (Table 2). The most significant improvement was noted 
in the bounce phase in which the limb symmetry index decreased from 1.24 to 1.03 after three weeks of therapy.

Table 2. Limb symmetry index values in the applied tests before and after the therapy
Before treatment After treatment

Test of 
countermovement 

jump with arm 
swing (CMJ)

Right lower 
limb load (%)

Left lower 
limb load (%)

Limb 
symmetry 

index

Right lower 
limb load (%)

Left lower 
limb load (%)

Limb 
symmetry 

index

Takeoff phase 42.9 53.1 1.24 46.9 50.7 1.03
Landing phase 43.5 56.5 1.29 49.3 53.1 1.13

Stabilization phase 46.3 53.7 1.16 48.8 51.2 1.05

Discussion and conclusions

Injuries to medial meniscotibial ligament may be mistaken by the diagnostician for the injury to a medial 
meniscus-tibial ligament (MCL) and medial meniscus. There is also a possibility of the occurrence of combined 
injuries. The differentiation of the injured structures employing functional tests such as the valgus stress test, 
articulatio genus line tenderness test, and McMurray’s test may be helpful. In the case of diagnostic uncertainties, 
additional examinations like ultrasonogram (USG) and magnetic resonance imaging (MRI) may be performed 
[7].

This is the first study of the application of DTFM in the treatment of medial meniscotibial ligament. Papers 
assessing the effectiveness of DTFM in the treatment of wrist extensor enthesopathy, iliotibial band syndrome, 
and patellar ligament tendinopathy are prevailing in the available literature [18-21]. 
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In the described case study the application of deep transverse friction massage resulted in a decrease in 
pain levels discernible already after the first week of treatment (3 sessions). The pain level was measured 
utilizing VAS and Laitinen Pain Questionnaire. After three weeks of DTFM, the level of pain amounting to 3 in 
VAS remained only in the palpation test of the ligament. The patient did not report pain during regular, everyday 
activities.

Injuries to lower limbs may result in the alteration in activity patterns and shifting of the center of gravity 
to the healthy limb. Even after curing the injury, the incorrect activity pattern may remain and cause prolonged 
biomechanical disorders [22]. 

The asymmetry of lower limbs concerning muscle strength and endurance becomes a  research topic in 
many professional sport disciplines more frequently [23]. One of the parameters used to evaluate the level 
of effectiveness of DTFM treatment was the load symmetry index of lower limbs during three phases of 
a countermovement jump with arm swings. The measure of 1.0-1.15 was assumed to be the correct index value. 
The research reports the largest disturbance to the index during takeoff (1.24) and landing (1.29). This was 
connected with the most noticeable pain reported by the patient. After completing the treatment the index in 
both phases was positioned within the range (landing – 1.03, takeoff– 1.13). Still, more weight was put in the 
healthy (left) limb yet the index value was within the norm. 

Limb symmetry index may be considered as a factor of the prevention of injuries and degenerative changes 
connected with incorrect placement of lower limbs [24]. The research shows that the index may also be used as 
an assessment tool for the level of treatment effectiveness and progress of rehabilitation.

The results demonstrate that DTFM may be an effective method of treatment for MTL injuries. Therefore, the 
author finds it necessary to continue research using a larger patient cohort.
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