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Abstract

Introduction: Understanding the relationship between the functional structure of the knee and
pain can contribute to increasing the therapist’s knowledge of the degree of pain and improving
the quality of rehabilitation programs for injured athletes.

Objective: The research aimed to find predictive equations for the degree of pain among ath-
letes with partial rupture of the anterior cruciate ligament as a function of measuring some
indicators of the functional structure of the knee joint during the injury period on a sample of
(18) of the injured, conducting the necessary tests and measurements.

Methodology: The study used Arab and foreign sources, experts and specialists, and skill tests.
Divided ruler for ten fields containing numbers from (1-10). Telsa Siemens Magnetom Erlangen
(MRI) machine made in Germany. The researcher determined the measurements and tests after
consultation and approval of the specialist doctors for these tests and measurements. Testing
the degree of pain, visual analog scale, in the cases of adduction and abduction.

Results: The results of some statistics (arithmetic mean, standard deviation, lowest two values,
and highest measurement) are represented in the functional structure of the knee joint and the
degree of pain.

Conclusions: Concluding. Variable (Joint space and erosion of synovial fluid), with the highest
percentage of contribution to the degree of pain for the knee joint in injured athletes. Etemad
recommended the percentage of contributions shown by the study from sports medicine and
physical therapists.

Keywords
_______________________________________________________________________________________|
Predictive value; degree of pain; partial tear of the anterior cruciate ligament; functional struc-
ture.

Resumen
___________________________________________________________________________________|
Introduccién: Comprender la relacién entre la estructura funcional de la rodilla y el dolor puede

contribuir a aumentar el conocimiento del terapeuta sobre el grado de dolor y mejorar la cali-
dad de los programas de rehabilitacion de los deportistas lesionados.

Objetivo: La investigacién tuvo como objetivo encontrar ecuaciones predictivas del grado de
dolor en deportistas con rotura parcial del ligamento cruzado anterior en funcién de la medi-
cion de algunos indicadores de la estructura funcional de la articulacién de la rodilla durante el
periodo de lesiéon en una muestra de (18) de los lesionados, realizando las pruebas y mediciones
necesarias.

Metodologia: El estudio utiliz6 fuentes arabes y extranjeras, expertos y especialistas, y pruebas
de habilidad. Regla dividida para diez campos que contienen nimeros del (1 al 10). Maquina
Telsa Siemens Magnetom Erlangen (MRI) fabricada en Alemania. El investigador determind las
medidas y pruebas después de consultar y aprobar a los médicos especialistas en estas pruebas
y mediciones. Comprobacion del grado de dolor, escala visual analégica, en los casos de aduc-
cion y abduccion.

Resultados: Muestra los resultados de algunos estadisticos (media aritmética, desviacién estan-
dar, dos valores mas bajos y mediciéon mas alta), representados en la estructura funcional de la
articulacion de la rodilla y el grado de dolor.

Conclusiones: concluyente. variable (Espacio articular y erosién del liquido sinovial), con el ma-
yor porcentaje de contribucién al grado de dolor para la articulacién de la rodilla en deportistas
lesionados. Etemad recomendo el porcentaje de contribuciones mostradas por el estudio de la
medicina deportiva y los fisioterapeutas.

Palabras clave

Valor predictivo; grado de dolor; rotura parcial del ligamento cruzado anterior; estructura fun-
cional.
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Introduction

C_______________________________________________________________________________]
Playing sports is always associated with the risk of injury, as no training system can completely prevent
injuries. Therefore, it is essential to explore techniques and methods that help reduce the likelihood of
injuries on the field or their recurrence (Paterno etal.,, 2017). The knee joint is one of the most important
and complex joints in the human body and is a common site of sports injuries. It plays a vital role in both
movement and support. The joint is formed by the intersection of the femur, tibia, and patella, and is
reinforced by a group of ligaments and cartilage that provide stability and absorb shocks. Attention
should be given to injury prevention measures just as much as to sports training and preparation for
competition (Dunn et al,, 2010). While it is impossible to completely avoid injuries or prevent their re-
currence, physical therapists and trainers can reduce the risk to a minimum through appropriate strat-
egies. A partial tear of the anterior cruciate ligament (ACL) leads to instability of the knee, resulting in
pain and significantly impairing the athlete’s performance. This pain can be attributed to several factors
related to the knee's functional structure (Colombet et al., 2010). Instability in the joint creates uneven
pressure, which can intensify the pain and may lead to further damage, such as meniscus injuries, which
compromise the knee’s shock-absorbing function. Additionally, tears in other ligaments—such as the
posterior cruciate ligament (PCL), lateral collateral ligament (LCL), and medial collateral ligament
(MCL)—can increase pain and reduce stability (Décary et al., 2018). These ligaments work together to
maintain joint stability and prevent abnormal movement. Tissue inflammation surrounding the knee as
aresult of tearing can also worsen swelling and discomfort. Managing a partial ACL tear requires a com-
prehensive understanding of the knee’s functional structure. This knowledge is crucial in guiding treat-
ment approaches that may include physical therapy, muscle strengthening, and sometimes surgical in-
tervention. The significance of this study lies in its effort to identify the predictive value of pain intensity
caused by partial ACL tears, based on specific indicators of knee joint function. Understanding the rela-
tionship between pain and functional knee structure can enhance therapists’ ability to estimate pain
levels and design more effective rehabilitation programs. This helps reduce the risk of re-injury and
supports athletes in regaining their competitive performance. This study is important for several rea-
sons. [t advances knowledge about the functional structure of the knee and its connection to pain levels
in partial ACL injuries among athletes (Kostogiannis et al., 2007). It also provides physical therapists
with evidence-based guidance, improving medical care and informing the development of more efficient
rehabilitation protocols. This can accelerate recovery and support athletes in returning to play safely
and effectively.

Based on the researcher’s experience in medical rehabilitation, differences in pain levels among athletes
with partial ACL tears have been observed. These differences may stem from variations in injury type
and the extent to which the functional structure of the knee is affected during the injury period. This
observation led to key research questions:

o  Whatis the relationship between the functional structure of the knee joint during injury and the
degree of pain experienced?

e  What is the contribution of each functional indicator in determining pain severity?

A deep understanding of these relationships may help determine the predictive value of pain levels in
partial ACL injuries. This contributes to the development of targeted treatments and rehabilitation strat-
egies and offers valuable insights for future research focused on therapeutic and preventive innovations
in sports injury management.

Research objectives

1- To identify the nature of the relationship between selected indicators of the functional structure of
the knee joint measured during the injury period and the level of pain in athletes with a partial rupture
of the anterior cruciate ligament.

2- To develop predictive equations for the degree of pain in athletes with a partial rupture of the anterior
cruciate ligament based on indicators of the knee joint’s functional structure measured during the injury
period.
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Research hypothesis

There is a statistically significant relationship between the level of pain degree and the functional struc-
ture of the knee joint during the injury period for the research group.

Method
'

Study Design

Due to the nature of the study, the researcher adopted the descriptive analytical approach(Hammood et
al,, 2024; Khalaf et al.,, 2025), which focuses on collecting data to test hypotheses or answer questions
related to the current conditions of the research sample. This method aims to describe existing situa-
tions as they are, without manipulation, and to understand relationships between observed phenomena.
According to Samir (1991), descriptive analytical research “seeks to identify and analyze the conditions
and relationships that constitute facts and appearances, and to collect data from members of society to
determine the current situation regarding specific variables.

Participants

The research population consisted of athletes in Baghdad diagnosed with a partial rupture of the ante-
rior cruciate ligament (ACL). These athletes were identified through medical records maintained by the
Sports Medicine Department.

To determine eligibility, the researcher distributed a screening form to potential participants. The form
collected detailed information about each athlete’s injury history, severity, and medical diagnosis. Based
on the responses and official medical documentation, a total of 38 athletes were confirmed to have a
partial ACL tear between October 10, 2023, and January 22, 2024. These were categorized as follows:

29 athletes with first-degree partial tears
9 athletes with second-degree partial tears

From this group, a final sample of 18 athletes was selected randomly. The sample included individuals
from both injury categories (first- and second-degree partial tears) who were actively receiving treat-
ment or undergoing rehabilitation at the Sports Medicine Hospital during the study period.

Inclusion Criteria

Diagnosed with a partial tear of the anterior cruciate ligament (first or second degree) confirmed by
clinical and radiological assessment

Registered with the Sports Medicine Department in Baghdad
Currently undergoing or having completed a rehabilitation program
Aged between 18-35 years
Willing to participate and signed informed consent
Exclusion Criteria
Complete ACL rupture or concurrent tears in other major knee ligaments (e.g., PCL, LCL, MCL)
History of knee surgery or prior ACL reconstruction
Presence of other musculoskeletal disorders or chronic joint diseases
Incomplete medical records or refusal to complete the screening form

This sampling method ensured that the selected group was homogeneous in terms of injury type and
rehabilitation context, enhancing the reliability of the data related to knee functional indicators and pain
levels.
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Procedures
Means of collecting information and data

- Arab and foreign sources.

- Experts and specialists

- Skill tests
Devices and tools used in the research

1. Divided ruler For ten fields containing numbers from (1-10).

2. Telsa Siemens Magnetom Erlangen (MRI) machine made in Germany.
Determine the measurements and testing for the research

The measurements and tests were determined by the researcher after consultation and approval of the
specialist doctors for these tests and measurements>

Testing the degree of pain, visual analog scale, in the cases of adduction and abduction(Wikstrom EA &
Chmielewski TL et al, 2007)

Test name: Pain Score Measurement (V.A.S).
The objective of the test:-

- Measure the degree of pain from the adduction position.

Figure 1. Pain score measurement (V.A.S)
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Measure the degree of pain from the abduction position.

Tools: - Paper or divided ruler For ten fields containing numbers from (1-10) squares, as shown in the
figure

Figure 2. Pain score measurement (V.A.S)
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Procedures and conditions

When performing the position that is determined for the tester, he is asked to determine the degree of
pain that he feels when the injured player is sitting, and then he is asked to extend the knee joint to the
greatest possible range of motion. Once the pain is felt, the degree stops being recorded while the leg is
extended. Then the degree of pain is determined by his feelings and by the specialist doctor who asks to
determine the degree and degree of pain.

Registration: The degree of pain felt by the experimenter while moving the leg is recorded, and the score
(10) expresses the maximum degree of pain that the experimenter cannot bear.

Unit of measurement: Degree
1- Specific measurements of the functional structure of the knee joint:

The researcher worked to find measurements of the functional structure of the knee joint in order to
study the specific functional variables. After consultation with specialists, the subjects were examined
on an MRI scanner at the Medical City in Baghdad (3 Telsa Siemens Magnetom Erlangen), German-made,
to determine the degree of the functional structure of the knee joint in order to Study the functions of
this condition by analyzing the images generated by the magnetic resonance imaging device (MRI) to
detect these changes and determine the extent of their impact on the joint. The possibility of MRI from
three directions (frontal, lateral, and vertical), is shown in Figure (1). The study used a protocol, which
is a three-dimensional sagittal pulse DESS with a slice thickness of 0.7 mm, 16.3 MS TR, 140 mm field of
view (FOV), and 384x matrix. 307, with a resolution of 0.37 mm x 0.46 mm. Signs that can be detected
using MRI include the following: (The joint space, the distance between the patella and the ligament, the
height of the patella, and the size of the cruciate ligament) are as follows:

Figure 3. Explain shooting directions (front, side, and vertical)

Frontal view Side view Axial view

2- Joint space erosion of synovial fluid: The size of the joint space was measured from a magnetic reso-
nance imaging device (MRI) by lateral imaging to detect the narrowing of the space as a result of carti-
lage erosion. Or the erosion of synovial fluid. The amount of synovial fluid inside the joint can be meas-
ured. This method determined the total volume of cartilage (V), and the cartilage volume was normal-
ized to the surface area as a measure of thickness (Th). And measuring the shape of the cartilage with
magnetic resonance imaging. Specifically,
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Figure 4. Explain how to measure Distance and the size of the joint space Using a magnetic resonance imaging machine (MRI).)

3-Angle of inclination of the patella bone: It means the angle of inclination of the patella bone from its
horizontal axis from the magnetic resonance imaging (MRI) device in vertical imaging, as the image
techniques obtained from the MRI device show the direction of the patella bone. The angle of inclination
of the patella upon injury can be measured with the horizontal line. (Abbas, 2021)

Figure 5. Explains how to measure The angle of inclination of the patella bone Using a magnetic resonance imaging machine (MRI).)

4- The size of the cruciate ligament: Using images generated by the magnetic resonance imaging device
(MRI) by imaging from three directions (front, side, and head), it is possible to determine the size of the
cruciate ligament, its width, height, and the distance between it and neighbouring parts of the body. It
was calculated from the widths, as straight lines were connected between the identified points to display
digital results measured in millimetres. (Abbas, 2021)

Figure 6. Explains how to measure Cruciate ligament size Using a magnetic resonance imaging machine (MRI).)

qDESS S+ qDESS S- qDESS Fluid-Nulled qDESS T2 Map :‘2

5- Patella height: Using images generated by a lateral magnetic resonance imaging (MRI) device, the
distance between the patella and the cruciate ligament in adjacent parts of the body can be determined,
measured in millimetres.
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Figure 7. Explains how to measure the distance between the kneecap and the cruciate ligament using a magnetic resonance imaging (MRI)
device.

6- The distance between the patella and the cruciate ligament: Using images generated from the mag-
netic resonance imaging device (MRI) and lateral imaging, the distance between the patella and adjacent
parts of the body can be determined. Measured in millimetres (Abbas, 2021) As Figure (7) shows

Field research procedures
The main experiment

The researcher organized a schedule to examine the research sample, and the researcher conducted
tests for the research sample from Monday, 2/22 /2024, until 3/29/2024, where the researcher took
the research sample according to the schedule of visits for (4) infected people every week to a city hos-
pital. Medicine to perform an MRI on the injured knee under the care of specialized doctors in order to
obtain variables of the functional structure of the knee joint (articular space and angle of inclination).
The patella, the distance between the patella and the ligament, the height of the patella, and the size of
the cruciate ligament) using magnetic resonance imaging at the Medical City in Baghdad (3 Telsa Sie-
mens Magnetom Erlangen), then a pain test was performed.

Data analysis

The researcher used statistical questions through the statistical package (SPSS), statistical packages for
social systems, and the relevant statistical laws(Ali etal., 2022; Mohammed Hammood et al.,2025; Omar
et al,, 2025). Statistical laws:

1. Arithmetic mean

2. Standard deviation and standard error

3. Kolmogorov-Smirnov test

4. Nonparametric (U) test for two independent groups
5. Singularity analysis Multilinear R -

Results
'

Description Functional structure of the knee joint and the degree of pain

Table 1. Shows the results of some statistics, represented by (arithmetic mean, standard deviation, two lowest values, and the highest meas-
urement), represented by the functional structure of the knee joint and the degree of pain.
loneliness Average deviation

Variables Measurement Arithmetic Standard less value Highest value
Articular space mm 0.275- 0.059 0.18- 0.37-
The angle of inclination of the patella bone degree 7.611 1.334 5 10
Cruciate ligament size mm 271.5 6.214 261 284
Patella height mm 8.333 1.644 5 11
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The distance between the kneecap and the cruciate
ligament
Degree of pain

16.444
8.0

1.688

degree 1.283

14 19

Multiple linear regression analysis

Testing the goodness of fit of the normal model

Testing the goodness of fit of the normal model for the variables with the aim of demonstrating the
validity of the assumption of a normal distribution of variables in measuring the degree of pain as a
function of the prediction model in question, as well as with regard to the validity of the assumption of
a normal distribution of the results of the variables for the basic stages explaining the results of the
aforementioned function, which is represented by the functional structure of the knee joint (joint space,
The angle of inclination of the patella bone« cruciate ligament size, Patella height, and The distance be-
tween the kneecap and the cruciate ligamentTable No. (2) includes the results of examining the good-

ness of fit of the natural model for those variables.

Table 2. Kolmogorov-Smirnov test to examine the goodness of fit of the natural model for the variables combined by transformation with

relative calibration scores.

Compatibility check first second Third Rabaa Fifth decision
indicator X1 X2 X3 X4 X5 AND
Number of sample 18 18 18 18 18 18
members (N)
(K-S) to test Z statistics - 0.662 0.722 0.616 0.838 1.019 0.725 A ¢ the hvpothesi
Error level 0.774 0.674 0.842 0.484 0.251 0.669 cceptthe ypothesis
not not not not not not
Connotation spiritual spiritual spiritual spiritual spiritual spiritual

NS: Not significant with a significance greater than 0.05. Decision: The distribution function follows a normal distribution

View and analyze the results of the prediction model

Table 3. Results of analysis of variance for multiple linear regression with estimates of variables

Analysis of variance for multiple linear regression with weighted estimates

Fvalue Connotation
Sources of variation Sum of squares Degree of freedom Mean squares F Connotation
Regression 58.800 5 11.760 .
The rest 5.70 12 0.475 24.758 0.000 spiritual

The explanatory variables are represented by the Functional structure of the knee joint.
Y is the dependent variable represented by the degree of pain.

Estimates of some coefficients of multiple linear regression analysis

Table 4. Some multiple linear regression model estimates for variables The total correlation coefficient, the coefficient of determination, the

corrected and the standard error of the estimate

Model summary

Total correlation coeffi- Corrected coefficient of

cient Determination coefficient . Standard error of the estimate
R determination
0.955 0.912 0.875 0.689

The explanatory variables are represented by the Functional structure of the knee joint.
X1,X2,X3,X4.X5

Show the results of the multiple linear regression analysis of the prediction model

Table 5. Estimates of multiple linear regression model coefficients for combined variables by transformation in degrees

Standard
Transactions Unstandardized coefficients transactions
T-test C e Moral
Oh Significance level .
- t-test comparisons
Transactions .
B Random error Transactions
The fixed limit 1.019 0.462 2.205 0,044 HS
\\L”lj‘,
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X1 6.624- 1.447 1.150 4.577 0.000 HS
X2 0.104 0.084 0.104- 2.428 0.030 HS
X3 0.012- 0.022 0.058 0.524 0.610 NS
X4 0.243 0.086 0.058 2.825 0.016 HS
X5 0.583 0.235 0.767- 2.487 0.029 HS

Significant with a significance greater than 0.05,

Discussion

|
It is clear from the results of Table No. (2) that the assumption of a normal distribution of the results of
the variables in measuring the functional structure of the knee joint, represented by (joint space, The
angle of inclination of the patella bone (], cruciate ligament size, Patella height, and The distance between
the kneecap and the cruciate ligament This confirms the validity of applying point estimates to estimate
the parameters of the assumed natural model, represented by the mean measurement, the standard
deviation, and the standard error of the population mean, in addition to the validity of testing the hy-
pothesis of analysis of variance for multiple linear regression and other estimates associated with it,
represented by the total correlation coefficient, the coefficient of determination, and the estimation co-
efficients. For a predictive model. Testing the quality of the natural model fit constitutes the cornerstone
for conducting all approved statistical steps and operations, which inevitably fail when this quality is
not achieved.

In light of what was stated in the initial presentation of the application of the multiple linear regression
model, Table No. (3) includes a presentation of the results of the analysis of variance for the multiple
linear regression with the aim of determining the level of reliability of the results of the weighted esti-
mates of the coefficients of the model subject of prediction, represented by testing the goodness of fit of
the aforementioned model through identification On the effects of the explanatory variables on the func-
tion variable measuring the degree of pain as a function of the prediction model and expressed by the
covariance test hypothesis, where the results of the analysis indicate the success of the model’s reliabil-
ity. This was achieved through the significance of the shared variance between the model function
(measuring the measurement and degree of pain) and the explanatory variables (represented by the
functional structure of the knee joint (represented by (joint space, The angle of inclination of the patella
bone [Icruciate ligament size, Patella height, and The distance between the kneecap and the cruciate
ligament) On the other hand, which reflects the high level of reliability in building the prediction model
in question.

Based on the above, Table No. (4) includes estimates of some coefficients of multiple linear regression
analysis, represented by the multiple correlation coefficient between the model function variable degree
of pain the explanatory variables, the coefficient of determination, the corrected coefficient of determi-
nation, and the standard error of the coefficient mentioned by, represented by the functional structure
of the knee joint (joint space, The angle of inclination of the patella bone [Icruciate ligament size, The
height of the patella bone, and the distance between the patella and the cruciate ligament)

The degree of relationship between the effect of the explanatory variables, represented by (andArticular
space [1The angle of inclination of the patella bone [Icruciate ligament size, The height of the patella
bone, and the distance between the patella and the cruciate ligament) with the model function variable
represented by a variable with Degree of pain The total correlation (0.955) and the coefficient of deter-
mination (0.912(which indicates the percentage value to explain the effect of the explanatory variables
on the changes induced by the values of the model function variable and the corrected coefficient of
determination)0.875) which explains the percentage of changes caused by the values of the model func-
tion variable after removing the effect of lack of fit from the sources of the residual term in the afore-
mentioned model. A test appeared Burn Weston (2.509) Which means adopting the model.

Table 5 shows the significance of the differences at the significant level of significance (0.05) for the
coefficients of the linear regression model for the variables of the functional structure of the knee joint
(joint space, The angle of inclination of the patella bone 1 [1The height of the patella bone, the distance
between the patella and the cruciate ligament) and the randomness of the differences for (cruciate liga-
ment size) from the approved level of significance, which reflects the importance of these Variables in
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explaining what the degree of pain will lead to, which reflects the importance of those variables in ex-
plaining what the results will lead to, and the model below represents the final version of the prediction
model subject to construction.

CapCapOenand; = 1.019 — 6.624X,; + 0.104X,; — 0.012X5; + 0.243X4 + 0.583X5

Where it indicates:

CapXj;i: To the results of the aggregate values Articular space cape cappeXs;: To the results of the aggre-
gate values The angle of inclination of the patella boneXs;: to the results of the values Cruciate ligament
size

X4i To the results of the values Patella height

XsiTo the results of the values The distance between the kneecap and the cruciate ligament openliga-
mentand;: To the results of the aggregate values of a variable Degree of pain

Discuss the results of the prediction equation

It appears from the interpretation represented by (Articular space [1The angle of inclination of the pa-
tella bone [ [1The height of the patella bone, and the distance between the kneecap and the cruciate
ligament) with the model function variable, representing the degree of pain. The changes occurring in
the degree of pain are explained by the model function variable. The percentage value of changes ap-
peared (0.875 ) from the level and according to the equation, and this model measures the occurrence
of levels of impact on the functional structure of the knee joint, and the pain degree index is a common
measure to evaluate the change in the functional structure as a result of the injury. It must be noted that
the statistical relationships are overlapping and are important and complementary to the other. It is one
of the most important factors shaping the pain degree index, and it showed that the largest percentage
of influence was for the measurement of Articular space Erosion of the synovial fluid. The researcher
believes that the degree of pain is often related to the extent of the erosion of the synovial fluid and the
contraction of the joint space. When synovial fluid decreases, the joint becomes more susceptible to
damage and inflammation, leading to increased pain. It can provide the shape and composition of syno-
vial fluid. An indicator of joint health during injury. Synovial fluid plays an important role in facilitating
movement and reducing friction between bones. Synovial fluid erosion is one of the main indicators
through which the condition of the joints can be assessed and the degree of pain associated with them
can be determined. This viscous substance works within the joint space to facilitate joint movement and
prevent direct friction between the bones. As synovial fluid erodes, its ability to protect the joint de-
creases, leading to increased friction, inflammation, and cartilage damage, which in turn causes pain.

“People with arthritis often have a narrow joint space and eroded synovial fluid, which leads to in-
creased pain.” (Madry H & multiple researchers, 2020) Therefore, measurement of the joint space can
be used as a means to evaluate the condition of the joint and predict the degree of pain that the patient
may experience. Liu L, Sun Y, (Liu L, Sun Y,) stresses that “synovial inflammation that provoked in-
traosseous pressure and mechanical stresses on the ligaments and tendons within the joint and around
the joint are possible contributors.” In the chronic pain you experience (Liu L etal., 2021)Ligaments and
tendons also contribute to stabilizing the joint and absorbing shocks. The focus must be on factors that
reduce the chances of injury. It must be noted that the patellar movement is effective(Strong etal., 2021).

As a result of ligament injuries Such as tearing of the ligaments that hold the kneecap in place. It is an
important factor in evaluating the health of the knee and the degree of pain that the athlete may suffer.
“The patella is the small bone at the front of the knee, which plays a vital role in joint movement and
support. When any disturbance occurs in the movement of this bone, this can result in severe pain and
functional problems. The movement of the patella is represented by its vertical and horizontal move-
ment within the femoral groove(Ali et al.,, 2024; Bonci, 1999). This movement must be smooth and bal-
anced to ensure that forces are properly distributed across the knee joint. When a disturbance in this
movement occurs, such as a deviation or partial dislocation, it can lead to abnormal friction between the

kneecap and the femur bones, which can lead to abnormal friction between the kneecap and the femur.
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"It causes pain and inflammation." (Graeme, 2009) This was reflected in the results of the predictive
equation, and the relationships were logical.

Conclusions
|

1. The relationship between measuring the functional structure of the knee joint and the degree of
pain is an important topic for understanding joint health and developing effective strategies in
medical rehabilitation procedures.

2. The relationship between joint space measurement, synovial fluid erosion, and knee joint pain
score is an important topic for understanding joint health and developing effective treatment
strategies in medical rehabilitation procedures.

3. shares variable (Joint space and synovial fluid erosion), with the highest contribution to the de-
gree of pain in the knee joint in injured athletes

4. shares variable (The distance between the kneecap and the cruciate ligament), the second high-
est contribution to the degree of pain in the knee joint among injured athletes

5. shares variable (Height of the patella), with the third highest contribution to the degree of pain
in the knee joint among injured athletes

6. shares variable (angle of inclination of the patella bone), with the fourth highest contribution to
the degree of pain in the knee joint among injured athletes

7. shares variable (cruciate ligament size), with the least contribution to the degree of pain in the
knee joint in injured athletes

8. The value of the contribution percentage has been reached
9. Degree of pain =and; = 1.019 — 6.624X,; + 0.104X,; — 0.012X5; + 0.243X4 + 0.583X5
Recommendations

1. Paying attention to the percentage of contributions shown by the study to the degree of pain in
the knee joint among injured athletes.

2. Approval of the contributions shown by the study from sports medicine and physical therapists.
3. Adopting the prediction value reached in evaluating the medical rehabilitation process.

4. It was suggested that a magnetic resonance imaging (MRI) machine be provided at the Sports
Medicine Hospital.

5. Increasing cooperation between magnetic resonance imaging (MRI) diagnosticians in the Medi-
cal City with athletes.

6. Conduct similar studies in the shoulder or hip joint.
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