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ABSTRACT 
Aim: to evaluate the role of magnetic resonance imaging in the assessment of sport injuries of the knee joint as an integral 

part of the musculoskeletal system. 

Methods: This study was done as a combined study between the Radiology Department of Zagazig University and the 

Radiology Department of University of California San Diego. It was conducted on 50 patients who were referred to the 

Radiology Department of the University of California San Diego. The patients were examined after sustaining different 

sports injuries of the knee joint. All the 50 patients were subjected to full history taking and Magnetic Resonance Imaging 

on the knee joint. The Magnetic Resonance Imaging results of 33 of these patients were compared with the results of knee 

arthroscopy.  

Results: The study included 50 patients complaining of sports related knee pain. The age of the patients ranged from 15 to 

55 years with a mean age of 29.68 years. Most of the patients were males (38 patients), while 12 patients were females. The 

leading sports for knee injuries in this study were soccer, American football and running. The most common knee lesions 

were anterior cruciate ligament lesions (19 patients) and meniscal lesions (18 patients). In comparison with knee 

arthroscopy, magnetic resonance imaging revealed an overall 93.9 % sensitivity and 66.6 % specificity. 

Conclusion: Although arthroscopy has been considered the gold standard in knee sports injuries evaluation, MRI remains a 

reliable non-invasive   modality that can reduce the use of diagnostic arthroscopy for evaluation of ligamentous, meniscal, 

bony and cartilaginous lesions. 

Keywords: magnetic resonance imaging, knee, sports injuries, musculoskeletal, anterior cruciate ligament, meniscus, 

ligaments, tendons. 

INTRODUCTION 

romotion of a physically active lifestyle is 

encouraged worldwide, particularly with regard 

to the many health benefits. It helps prevent obesity 

and has long-lasting benefits on bone health (1). 

Unfortunately, increased intensity and volume of 

sport practice lead to a higher rate of acute and 

overuse injuries (2). 

Sports-related knee injuries are common, 

with contact sports and sports involving twisting 

movements being the most frequent causes. Sports 

injuries may affect any of the knee structures, 

including ligaments, menisci, bones, cartilage and 

peri-articular soft tissues. However, relatively few 

injuries involve isolated structures, with complex 

injuries affecting multiple structures being much 

more common (3).  

Over the past 20 years, magnetic resonance 

imaging (MRI) has become the premier, first-line 

imaging study that should be performed in the 

evaluation of the painful knee (4). It is now widely 

used for imaging injuries of internal structures of 

the knee, and has replaced conventional 

arthrography and diagnostic arthroscopy. It is 

superior to computed tomography (CT) for imaging 

of soft tissue structures (3).  

MRI is performed more commonly on the 

knee than on any other joint, and it is an excellent 

diagnostic tool that can aid in the evaluation of a 

host of sports-related injuries involving the 

ligaments, tendons, menisci, osseous structures, and 

articular surfaces. It has currently become the most 

widely used non invasive imaging method for 

detecting meniscal injuries, with a reported 

diagnostic accuracy of as high as 98%, compared to 

arthroscopy, remaining the gold standard for 

confirming the diagnosis of meniscal tear (5). 

Magnetic resonance imaging also provides 

high anatomic and pathologic definition of soft 

tissue, ligaments, fibro-cartilage, and articular 

cartilage. Fast spin-echo (FSE) imaging, used in 

conjunction with fat-suppression (FS) MR 

techniques, has extended the sensitivity and 

specificity of MR in the detection of articular 

cartilage injuries and the evaluation of meniscal 

tears. Additional advantages of MR imaging are 

multi-planar and thin section capabilities and the 

ability to evaluate subchondral bone and marrow 

(6). 

Knee injuries are common at all levels of 

sporting activities and MR imaging plays an 

important role in evaluating the individual internal 

structure of the knee (3). 

P 
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METHODS 

This study was done as a combined study 

between the Radiology Department of Zagazig 

University and the Radiology Department of 

University of California San Diego (UCSD). It was 

conducted on fifty patients who were referred to the 

Radiology Department of UCSD. The patients were 

examined after sustaining different sports injuries of 

the knee joint.  

The patients population consisted of 38 

males and 12 females with age ranging from 15 to 

55 years with mean age of  29.68 years. 11 patients 

had injuries caused by soccer, 7 patients had injuries 

caused by American football and 7 patients had 

injuries caused by running. Other sports that caused 

knee injuries were tennis, skating, surfing, 

bicycling, martial arts, hiking, softball, aerobics, 

golf, gymnastics, volleyball and wrestling. 

All the fifty patients were subjected to full 

history taking and Magnetic Resonance Imaging 

(MRI) on the knee joint. The MRI results of thirty 

three of these patients were compared with the 

results of knee arthroscopy. An informed written 

consent was taken from each patient. 

     Magnetic Resonance Imaging: 

 MRI examinations were acquired in the 

Radiology Department of UCSD by a 3 Tesla GE 

and by a 1.5 Tesla GE MRI machines. Patients were 

referred to the MRI unit, the Musculoskeletal 

section after sustaining sports injuries to their knee 

joints. The patients laid in supine position feet first 

using the Knee coil (wraparound). The knee was 

placed into the coil with 10–15° external rotation. 

The joint was centered and secured in the coil. The 

other leg was cushioned. Scan planes included 

sagittal, coronal and axial planes. The main 

sequences used were Proton Density with fat 

suppression, T1 WIs, T2 WIs, T2* (gradient echo) 

and STIR. T2-weighted pulse sequence was 

acquired by fast spin echo technique (FSE). Fat 

suppression was done on PD, T2 and T1 weighted 

pulse sequences by frequency selective pre-

saturation (or chemical shift). An alternative method 

to suppress fat was STIR (Short Tau Inversion 

Recovery). 

        Knee arthroscopy: 

  Knee arthroscopy was done at the 

Orthopedic Surgery section of UCSD by orthopedic 

surgeons. It was carried out to thirty three out of the 

fifty patients that had sports injuries and did MRI 

examination. It was done during a period ranging 

from two weeks to three months after doing the 

MRI. 

        Statistical analysis: 

  Data obtained from both Knee MRI and 

arthroscopy was collected and compared. Statistical 

analysis was performed using SPSS software. The 

degree of correlation between different parameters 

were evaluated by using the chi-square test. A 

difference of p<0.05 between groups was 

considered significant. The accuracy, sensitivity, 

specificity, PPV and NPV of the knee MRI were 

compared to those of  the knee arthroscopy. 

RESULTS 

 The study included fifty patients 

complaining of sports related knee pain, only 3 

patients (6%) were with normal MRI findings and 

47 patients (94 %) were with abnormal MRI 

findings. 

 The age of the patients ranged between 15 

and 55 years with a mean age of 29.68 years. The 

most frequently involved age group was from 20-24 

years (Table 1). Regarding sex distribution, 38 

patients (76%) were males, while 12 patients (24%) 

were females 

  The site of knee joint injury varied from a 

patient to another affecting the ACL (fig. 1), the 

PCL, the menisci (fig. 2), the collateral ligaments 

(fig. 3), the bone (fig. 4), the cartilage (fig. 5) and 

the popliteal cyst causing its rupture (fig. 6). Table 2 

shows the distribution of patients according to the 

site of knee injuries.  

 From those 47 patients with abnormal MRI 

findings, 16 patients (34%) were represented with 

isolated injury and 31 patients (66%) were 

represented with combined injuries. 

 The leading sports for knee injuries were 

soccer, American football and running. Knee sports 

injuries were also caused by other sports as detailed 

in table 3. 

 From those 33 patients compared with 

arthroscopy, 15 patients had ACL injuries and 10 

patients had meniscal injuries. From those 

compared 15 patients with ACL injuries, 13 patient 

(86.6 %) were true-positive. Also, from those 

compared 10 patients with meniscal injuries, 8 

patients (80 %)  were true-positive (table 4).  

 The 19 patients that had ACL injuries all 

showed either focal or diffuse high ACL signal on 

fat suppressed PD-WIs representing 100%.  Other 

signs of ACL injuries included partial or complete 

interruption of fibers (fig. 1) that was seen in 9 out 

of the 19 patients representing 47.4 % and 
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ligamentous laxity that was seen in 8 out of the 19 

patients representing 42.1%. 

 Thirty three patients were compared with 

arthroscopy as the gold standard for diagnosing 

knee lesions. From those thirty three patients, three 

patients had no abnormal MRI findings. In 

correlation with knee arthroscopy, morphological 

analysis was true-positive in 28 (93.3 %) patients of 

the compared 30 patients with abnormal MRI 

findings, and true-negative in 2 (66.6 %) patients of 

the compared 3 patients with no abnormal MRI 

findings. Morphological analysis revealed overall 

93.9 % sensitivity and 66.6 % specificity. 

 

TABLES 

Table 1: Distribution of patients according to age. 

Age Patients number Percentage % 

< 20 years 13 26 

20- 40 years 21 42 

41-60 years 16 32 

Total 50 100 

 

Table 2: Distribution of patients according to the site of knee injuries. 

Injury Number of patients Percentage % 

ACL 19 38 

PCL 2 4 

Meniscal 18 36 

Collateral ligaments 12 24 

Bone 13 26 

Cartilage 12 24 

Muscular/tendinious 7 14 

Retinacular 3 6 

Popliteal cyst rupture 3 6 

 

Table 3: Distribution of patients according to the type of sport. 

Sport Patients number Percentage % 

Soccer 11 23.4 

American football 7 14.3 

Running 7 14.3 

Tennis 3 6.4 

Skating 3 6.4 

Surfing 3 6.4 

Bicycling 2 4.3 

Martial arts 2 4.3 

Hiking 2 4.3 

Softball 1 2.1 

Aerobics 1 2.1 

Golf 1 2.1 

Gymnastics 1 2.1 

Volleyball 1 2.1 

Wrestling 1 2.1 
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Table 4: Sensitivity and specificity of MRI for the different knee injuries. 

Injury Sensitivity % Specificity % 

ACL 86 90 

PCL 100 100 

Meniscus 80 85 

Collateral ligaments 85 90 

 

Figures 

 

 

 
 

Fig.(1) 

 
 

Fig.(2) 

Fig. 1: Sagittal T2 image showing a complete tear of the proximal aspect of the anterior cruciate ligament near 

the femoral attachment replaced by high signal intensity (arrow). 

Fig. 2: Sagittal PD image showing a small radial tear at the junction of the body and posterior horn of the lateral 

meniscus (arrowhead). Also, there is an osteochondral fracture at the midportion of the lateral femoral condyle 

with associated mild depression of the subchondral bone plate and opposing bone marrow edema. In addition, 

moderate amount of fluid effusion is noted in the suprapatellar pouch. 
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Fig.(3) 

 
Fig.(4) 

Fig. 3: Coronal fat suppressed T2 image showing high grade recent partial tearing of the tibial collateral 

ligament near its femoral attachment with surrounding edema (arrow). 

Fig 4: Sagittal fat suppressed PD image showing a linear hypointense signal in the lateral femoral condyle with 

surrounding marrow edema denoting a subchondral trabecular bone fracture (arrowhead).  

 

 

 
Fig.(5) 

 
Fig.(6) 

Fig 5: Coronal fat suppressed T2 image showing a focal moderate grade cartilage loss noted at the inner aspect 

of the medial femoral condylar cartilage (arrowhead). 

Fig 6: Axial fat suppressed PD image showing a small popliteal cyst, associated with extensive intermuscular 

leakage of fluid inferiorly between the medial head of gastrocnemius muscle and the semimebrenosus muscle 

(arrow). 
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DISCUSSION 

 The purpose of this study is to demonstrate 

the value of MRI in diagnosing the sports injuries of 

the knee joint. The results were compared with 

arthroscopic findings as the final determination for 

the sensitivity and specificity. 

 In this study the ages of the patients ranged 

between 15 and 55 years. Most of the patients were 

between 20 and 40 years old representing 42% of 

the patients with a mean age of 29.68 years. Males 

represented 76% while females represented 24%. 

These results agree with the study of Majewski et 

al, 2006 (7) which was a 10 years study of 6434 

athletic knee injuries as it demonstrated that 40% of 

patients were between 20 and 40 years old and 73% 

were males. Also, the study of Laoruengthana et 

al, 2012 (8) had the mean age of 36.7 years (ranging 

from 18-75 years) with the males representing 60 % 

and females representing 40 %.  

 On the other hand, the study of Avcu et al, 

2010 (9) had the ages of the patients ranged 

between 1 and 74 years with a mean age of 43.3 

years, which is higher than our study mean age. 

According to Lim et al, 2008 (3), sports 

injuries may affect any of the knee structures, 

including ligaments, menisci, bones, cartilage and 

peri-articular soft tissues. In the present study, 

regarding the site of knee injury, we found that ACL 

injuries were the most common knee injuries among 

the patients (19 patients representing 38%), 

followed by meniscal injuries (18 patients 

representing 36%) and collateral ligament injuries 

(12 patients representing 24%). However, the least 

encountered injuries were the PCL injuries (2 

patients representing 4%).  

Comparing our results with previous studies 

such as the study of Majewski et al, 2006 (7), they 

reported injuries distribution of ACL lesions 

(20.3%), Meniscus lesions (14.5%), Collateral 

ligaments (9%) and PCL lesions (0.65%). Also, the 

study of Manoj et al, 2014 (10), out of an 80 

patients 35(43.75%) showed ACL injury, 

23(28.75%) showed medial meniscus tear, 

11(13.75%) showed lateral meniscus tear, 4 (5%) 

showed PCL injury, 4 (5%) showed MCL injury 

and 3(3.75%) showed LCL tear. Moreover, Webb 

and Corry, 2000 (11) had in their study injuries 

distribution of  ACL lesions (46%), meniscal 

lesions (11%), collateral ligaments lesions (31%) 

and PCL lesions (4%).  

We found that all these studies had 

similarities with our study in that ACL lesions were 

the most common knee lesions and that PCL lesions 

were the least common ones. In addition, the 

incidence of meniscal lesions came after the ACL 

lesions except in the study of Webb and Corry, 

2000 (11) which had higher collateral ligaments 

lesions than meniscal lesions. 

Christopher et al , 2008 (12) stated that the 

knee is the largest joint in the body and is a 

relatively unstable and intricate joint with numerous 

tendinous, ligamentous, and meniscal attachments, 

which makes it particularly vulnerable to complex 

injuries after trauma. Moreover, according to Lim 

et al, 2008 (3), relatively few injuries involve 

isolated structures, with complex injuries affecting 

multiple structures being much more common. The 

present study agrees with Christopher et al and with 

Lim et al as from those 47 patients with abnormal 

MRI findings, 16 patients (34%) were represented 

with isolated injury while 31 patients (66%) were 

represented with combined injuries. The study of  

Webb and Corry, 2000 (11) also indicated a higher 

occurrence of complex injuries (81%) and lower 

incidence of isolated injuries (19%). 

 In our study, the distribution of sports 

causing knee injuries were soccer (11 patients) 

representing  23.4 %, American football  (7 

patients) representing 14.3 % and running (7 

patients) representing 14.3 %. Knee sports injuries 

were also caused by other sports as tennis, skating, 

surfing, bicycling, martial arts and hiking. The 

study of Majewski et al, 2006 (7) concluded that 

soccer represented (35%) and skating (26%) from 

the sports causing knee injuries. Other activities 

also included American football, tennis, gymnastics, 

martial arts, handball, volleyball and basketball. 

Despite the higher percentage of knee injuries with 

soccer in their study than in our study, soccer is the 

most common sport to cause knee injuries as in our 

study. On the other hand, the incidence of knee 

sports injuries with some sports such as skating is 

variable according to where the study was done.  

 Nikolaou et al, 2008 (13) studied 46 

patients and concluded that the diagnostic power of 

MRI in knee injuries was substantially more than 

physical examinations. However, in other studies 

there were contradictory findings. Husudhan et al, 

2008 (14) in the UK studied 109 injured knees. In 

their study the physical examinations, with the 

exception of meniscus tears, were superior to MRI 

results. In a study in Mashhad on 92 patients with 

knee injuries, Mazlomy et al, 2007 (15) noted 

similar results and reported a high accuracy for 



Z.U.M.J.Vol. 20; N.6 November; 2014                                                              The Role Of Magnetic Resonance……….. 
 

-822- 
 

clinical examinations. Behairy et al, 2009 (16) is an 

Egyptian study of 70 patients noted high diagnostic 

accuracy of both physical examination and MRI, 

and in most cases, only slight differences existed 

between the two methods, which was also 

confirmed in a study by Thomas et al, 2007 (17). 

 Regarding knee MRI, in most of the studies 

and in our study as well, the base of reference is 

arthroscopy. This presupposes that arthroscopy is 

100% accurate and allows for the diagnosis of every 

possible knee pathology. This is not always the 

case. Arthroscopy is a technical demanding 

procedure and the results are varying according to 

surgeons' experience, especially in difficult cases. 

Crawford et al, 2007 (18) stated that MRI is the 

most appropriate screening tool before arthroscopy. 

It is preferable to diagnostic arthroscopy in most 

patients because it avoids the surgical risks. Also 

concerning the economic burden especially in a 

country like Egypt, MRI may decrease unjustified 

arthroscopies.  

 On the other hand, Halinen et al, 2008 (19) 

referred to the Causes of false MRI interpretations 

as many, including technical and anatomy-related 

causes. Some errors in the MRI interpretation may 

be related to problems in the use of arthroscopic 

findings as the standard of reference, including lack 

of imaging of some tears under the surface of the 

posterior horn, reliance on probing or compression 

to diagnose tears, and differences in descriptive 

terminology for disease of or damage to the 

meniscus . One arthroscopist may describe meniscal 

free edge pathology as fraying and another as a 

small tear. According to Manoj et al, 2014 (10) the 

explanation for discrepancy between MRI and 

arthroscopy are misinterpretation of normal 

anatomy like meniscofemoral ligaments ...etc, the 

presence of intrasubstance tears, operator 

dependence, presence of loose bodies. The study of 

Peleg et al, 2006 (20) stated that major causes for 

the differences in the results were related to 

different skill levels of personnel involved in MRI 

interpretation, arthroscopy and clinical examination. 

The difference in technique used for the MRI is of 

importance. Studies have shown that if the 

examination is performed by a skilled technician, 

the results will be accurate.  

 The sensitivity and specificity of MRI for 

diagnosing ACL lesions in this study were 86% and 

90% respectively, which agrees with Manoj et al, 

2014 (10) as their study revealed 86.6 % sensitivity 

and 90 % specificity for ACL lesions evaluation by 

MRI. This also agrees with Khanda et al, 2008 (21) 

as they observed in their study sensitivity and 

specificity for the ACL MRI of 86.67% and 91.43% 

respectively. Moreover, Rayan et al, 2009 (22) 

presented similar sensitivity results, as they reported 

85.4% sensitivity of the MRI for diagnosing ACL 

lesions. On the other hand, the study of 

Laoruengthana et al, 2012 (8) which was 

performed at the center in Phitsanulok demonstrated 

that the sensitivity and specificity of the MRI in 

detecting the complete tear of the ACL injury was 

90.9%, and 84.6% respectively.  

 In the present study the most common sign 

of ACL Injury in MRI was hyperintensity which is 

relatively common to be described in the literature.  

Among other signs were actual interruption of fibers 

and ligamentous laxity. This agrees with Manoj et 

al, 2014 (10) which revealed the MRI 

hyperintensity as the main finding in ACL injuries.  

 Regarding the PCL, surgeons must always 

bear in mind that PCL is difficult to investigate 

during arthroscopy because of its anatomic position, 

and many times there are arthroscopic false negative 

results. On the other hand, MRI has high sensitivity 

and specificity in detecting PCL lesions. Many 

studies refer accuracy in ruptures higher than 90% 

such as the studies of Laoruengthana et al, 2012 

(8), Nikolaou et al (13), 2008 and Winters et al, 

2005 (23). In our study, we evaluated only 2 PCL 

injuries and all were identified by MRI with 100% 

sensitivity and specificity. Even though our results 

agree with Witonski, 2008 (24) and Vaz et al, 

2005 (25) studies, the number of cases is too small 

for statistical significant conclusions.  

 In this study, MRI showed that the 

sensitivity of meniscal MRI is 80% with false 

positive results in 2 patients (20 %) of the meniscal 

injuries and these results demonstrate a sensitivity 

less than (Kuikka et al, 2009) (26) and (Ramnath 

et al, 2006) (27) Which reported sensitivity of MRI 

of 91.7%. On the other hand, the specificity of 

meniscal MRI in this study is 85% which agrees 

with the studies of Kuikka et al, 2009 (26) and 

Ramnath et al, 2006 (27). Their studies reported 

86% and 87.1% specificity respectively for 

meniscal MRI.  

 Nikolaou et al, 2008 (13) stated that there 

are several explanations for the misleading results 

of MRI regarding the menisci. Firstly, meniscal 

tears and meniscus degenerative changes have the 

same appearance in MRI, by giving high signal 

within the meniscus. Diagnosis then depends on the 
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expansion of the high signal line towards meniscus 

articular surface. Moreover, one of the most 

frequent causes for false positive MRI regarding the 

lateral meniscus is the misinterpretation of the 

signal coming from the inferior knee artery. Often, 

the popliteal bursa or Humphrys' ligament may 

mimic posterior lateral meniscus tears as well.  

Some authors such as Helms, 2002 (28) 

reported that specific imaging sequences improve 

the sensitivity and specificity for detecting meniscal 

and ligamentous tears. Fast spin-echo (FSE) 

imaging, used in conjunction with fat-suppression 

(FS) MR techniques, has extended the sensitivity 

and specificity of MR in the detection of articular 

cartilage injuries and the evaluation of meniscal 

tears.    

 In this study,  the sensitivity of MRI in 

diagnosing knee lesions compared to arthroscopy is 

93.3 %  which agrees with the studies of Manoj et 

al, 2014 (10) and the study of Laoruengthana et al, 

2012 (8) that showed sensitivity higher than 90 %. 

On the contrary, in our study the specificity of MRI 

in diagnosing knee lesions compared to arthroscopy 

is 66.6% with PPV of 93.3% and NPV of 66.6% 

which does not agree with the study of Crawford et 

al, 2007 (18) that stated that MRI has a higher 

specificity (92.8%) than sensitivity (82.5%), and a 

higher NPV (92.2%) than the PPV (82.5%). 

Bradley, 2006 (4) concluded that over the 

past 20 years, magnetic resonance imaging (MRI) 

has become the premier, first-line imaging study 

that should be performed in the evaluation of the 

painful knee. Lim et al, 2008 (3) also concluded 

that MRI is now widely used for imaging injuries of 

internal structures of the knee, and has replaced 

conventional arthrography and diagnostic 

arthroscopy. Although arthroscopy has been 

considered the Gold Standard in knee sports injuries 

evaluation and diagnosis of meniscal and 

ligamentous injuries , MRI remains a reliable non-

invasive modality that can reduce the use of 

diagnostic arthroscopy. 

CONCLUSION 

 Knee sports injury is a very common 

condition that is frequently encountered both in 

general practice and in the hospital setting. Sports 

knee injuries represent one of the problems facing 

athletes which may change their life style and the 

early diagnosis is of a great value in the treatment of 

these injuries MRI can improve the diagnostic 

accuracy, which may reduce the amount of time 

athletes cannot play in games or practice and may 

accelerate rehabilitation after injury. MRI represents 

the optimal imaging tool in the evaluation of the 

sports-related knee injuries, which has been shown 

to be an accurate and non invasive method of 

diagnosing ligament, meniscal, cartilage, tendinous 

and muscular knee injuries. 

 In our study we examined fifty patients with 

MRI and took full clinical history. Then we 

compared the results of thirty three of these patients 

with arthroscopy. This study demonstrates a 86% 

sensitivity and 90% specificity for the ACL injuries, 

80% sensitivity and 85% specificity for the 

meniscal injuries and 100% sensitivity and 

specificity for PCL injuries. This study results agree 

with many of the preliminary studies and both 

imply a high accuracy of MRI in the diagnosis of 

ligamentous and meniscal knee injuries. 

 In conclusion, MRI is non-invasive and 

accurate so is superior to the diagnostic arthroscopy 

and we recommend MRI as a consequential 

diagnostic tool for the evaluation of knee sports 

injuries. 
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 دور الفحص بالرويه المغىاطيسى على الجهاز العضلى والحركى لمفصل الركبة فى تقييم الإصابات الرياضية بها

 

 

 عمرو أسامة خليل *, دووالذ ريسوك** , أيمـه فتحــى زيــذ* ,  فاطمــة محمىد زيتــىن*
 ٛسٔيب سبْ ديبغٛ**لسّي الأشؼـخ اٌزشخيصيخ ثىٍيخ اٌطت جبِؼخ اٌضلبصيك * ٚوٍيخ اٌطت جبِؼخ وبٌيف

 

 الملخص العربي

 

 مقذمة

خ ، وّةب ٌّّبسسخ اٌشيبظخ اٌؼذيذ ِٓ اٌفٛائذ اٌصذيخ ٌجّيغ الأػّبس ، ديش أْ ِّبسسخ اٌشيبظخ ثبٔزظبَ رسبػذ ػٍي ّٔٛ اٌّٙبساد اٌذشويةخ الأسبسةي

سُ ، ٌٚىٓ ٌلأسة  فةئْ صيةبدح وضبفةخ ِّبسسةخ اٌشيبظةخ لةذ رسبػذ ػٍي ِٕغ اٌسّٕخ ٚػٛالجٙب ػٍي اٌّذٜ اٌجؼيذ ثبلإظبفخ إٌٝ أٔٙب رؼًّ ػٍي رمٛيخ اٌج

ٌٕشةبغ رؤدٜ إٌٝ اسرفبع ِؼذي الإصبثبد اٌزٝ لذ رىْٛ ٌٙب ػٛالت ػذيذح ثذءا ِٓ الإصةبثبد اٌخفيفةخ ٚصةٛإل إٌةٝ الإصةبثبد اٌزةٝ رةؤدٜ إٌةٝ إٔٙةبء ا

 اٌشيبظٝ.

 

لً ٌٍؼذيذ ِٓ اٌذّٛإد اٌٙبئٍخ خلاي الأٔشطخ اٌشيبظيخ ، ِّب يجؼٍخ يؼذ ِفصً اٌشوجخ ٘ٛ أُ٘ ٚأوجش ِفصً فٝ اٌجسُ ثبلإظبفخ إٌي أٔٗ اوضش  ل رؼشظب

 أوضش ػشظخ ٌلإصبثبد ، لذ رىْٛ ٘زٖ الإصبثبد فٝ الأسثطخ ، اٌغعبسي  ، الأٔسجخ اٌشخٛح أٚ دزٝ اٌؼظبَ.

 

ٌشوجةخ ثّةب يزيذةٗ ِةٓ رفبصةيً رشةشيذيخ خلاي اٌؼششيٓ سٕخ اٌسبثمخ لذ أصةجخ اٌفذةب ثةبٌشٔيٓ اٌّغٕبغيسةٝ أدةذ أ٘ةُ اٌخيةبساد ٌزشةخيب أصةبثبد ا

ِٚشظيخ ػبٌيخ اٌٛظٛح ، ٚأصجخ يسزخذَ ػٍي ٔطبق ٚاسةغ ، ثةً إٔةٗ يذةً ِذةً اٌؼذيةذ ِةٓ اٌفذةٛم الأخةشٜ ِضةً اٌفذةب ثبلأشةؼخ اٌّمطؼيةخ أٚ 

بظةيخ ٌٍشوجةخ ِةٓ خةلاي اٌفذةب اإشؼخ اٌؼبديخ فيّب يزؼٍك ثبلأٔسجخ اٌشخٖٛ ٌّفصً اٌشوجةخ. ثبلإظةبفخ إٌةٝ رٌةه فةئْ دلةخ اٌزشةخيب ٌلإصةبثبد اٌشي

 ثبٌشٔيٓ اٌّغٕبغيسٝ لذ أصجذذ ػبٌيخ جذا ٌذسجخ رعب٘ٝ دلخ اٌفذب ثبٌّٕظبس.

 

 أهذاف الذراسة

 رمييُ دٚس اٌفذب ثبٌشٔيٓ اٌّغٕبغيسٝ ػٍٝ ِفصً اٌشوجخ فٝ دبإد الإصبثبد اٌشيبظيخ ثٙب.

 بثبد اٌشيبظخ ٌّفصً اٌشوجخ.ٌؼشض ٚ رٛظيخ ِخزٍ  رمٕيبد اٌفذب ثبٌشٔيٓ اٌّغٕبغيسي ٌزمييُ الإص

 

 طرق و أدوات البحث

جشد ٘زٖ اٌذساسخ ثٕظبَ اإششاف اٌّشزشن ثيٓ لسّي الأشؼخ ثجبِؼخ اٌضلبصيك ٚ جبِؼخ وبٌيفٛسٔيب سبْ ديبغٛ. ٚ رُ ػًّ ٘زٖ اٌذساسخ ػٍٝ 

ٌّخزٍ  الإصبثبد اٌشيبظيخ ٌّفصً اٌشوجخ ، خّسيٓ ِشيعب رٛجٙٛا ٌمسُ الأشؼخ ثجبِؼخ وبٌيفٛسٔيب سبْ ديبغٛ. رُ فذب اٌّشظٝ ثؼذ رؼشظُٙ 

ٚخعغ  ِغ ػذَ ٚجٛد فئخ ػّشيخ إصِخ ٌٍذساسخ. ٚ٘زٖ اٌذساسخ دساسخ ِمطؼيخ ٌجّيغ ِشظٝ الإصبثبد اٌشيبظيخ في اٌشوجخ اٌزي أرذ ٌٍفذب.

ٔخ ٔزبئج اٌفذب ثبٌشٔيٓ اٌّغٕبغيسٝ ػٍٝ ِفصً اٌشوجخ. ٚرّذ ِمبس جّيغ اٌّشظٝ لأخز اٌزبسيخ اٌّشظٝ اٌىبًِ صُ ٌٍفذب ثبٌشٔيٓ اٌّغٕبغيسي

 ِغ ٔزبئج اٌفذب ثبٌّٕظبس ٌضلاصخ ٚ صلاصيٓ دبٌخ. ٚرّذ ِٕبلشخ إٌزبئج ٚجذٌٚزٙب. وّب أخزد ِٛافمخ خطيخ ٌؼًّ اٌفذٛم ِٓ وً ِشيط. 

 

 الىتائج

طخ اٌىّجيةٛرش ِةٓ خةلاي ثشٔةبِج الإوسةيً، ٚرٌةه رُ ػشض اٌجيبٔبد اٌزي رُ جّؼٙب في اٌجذاٚي ٚاٌشسَٛ اٌجيبٔيةخ إٌّبسةجخ. ٚرةُ رذٍيةً اٌجيبٔةبد ثٛاسة

 ثبسزخذاَ الأسبٌيت الإدصبئيخ إٌّبسجخ

 

 المىاقشة

أٚ اخزلافٙةب  رّذ ِٕبلشخ ٘زٖ إٌزبئج ، ثبإسزؼبٔخ ثبٌّشاجغ ٚاٌجذٛس اٌؼٍّيخ اٌّزؼٍمخ؛ ِغ رٛظيخ الأسجبة ٌٍذصٛي ػٍٝ ِضً ٘زٖ إٌزبئج، ٚ رشةبثٙٙب

 اسزّذد ِٓ ٔزبئج ٘زٖ اٌذساسخ. ٛصيبدػٓ ثؼط اٌّشاجغ. اٌخلاصخ ٚ اٌز

 

 الخلاصة و التىصيات

خلاي اٌؼششيٓ سٕخ اٌسبثمخ لذ أصةجخ اٌفذةب ثةبٌشٔيٓ اٌّغٕبغيسةٝ أدةذ أ٘ةُ اٌخيةبساد ٌزشةخيب أصةبثبد اٌشوجةخ ثّةب يزيذةٗ ِةٓ رفبصةيً رشةشيذيخ 

ٌفذةٛم الأخةشٜ ِضةً اٌفذةب ثبلأشةؼخ اٌّمطؼيةخ أٚ ِٚشظيخ ػبٌيخ اٌٛظٛح ، ٚأصجخ يسزخذَ ػٍي ٔطبق ٚاسةغ ، ثةً إٔةٗ يذةً ِذةً اٌؼذيةذ ِةٓ ا

ذةب اإشؼخ اٌؼبديخ فيّب يزؼٍك ثبلأٔسجخ اٌشخٖٛ ٌّفصً اٌشوجةخ. ثبلإظةبفخ إٌةٝ رٌةه فةئْ دلةخ اٌزشةخيب ٌلإصةبثبد اٌشيبظةيخ ٌٍشوجةخ ِةٓ خةلاي اٌف

 ثبٌشٔيٓ اٌّغٕبغيسٝ لذ أصجذذ ػبٌيخ جذا ٌذسجخ رعب٘ٝ دلخ اٌفذب ثبٌّٕظبس.

 


