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Abstract : Living with healthy knee joint makes life beautiful, enjoyable and enables to fulfill many dreams
that cannot be achieved in the presence of pain that accompanies the traumatic injuries and other knee joint
diseases. The aim of this study was to find out the diagnostic value of Magnetic Resonance Imaging (MRI) in the
evaluation of post-traumatic knee joint condition. 85 traumatic patient subjected to (MRI) were evaluated
retrospectively, data was collected between (2014) and (2015). There was 26 females and 59 males, age range,
(13-68) years with a mean age of (2.96). A total number of (85) patients complaining of trauma related knee
joint, 6 patients (7.1%) were evaluated with normal MRI findings and 79 patients (93.1%) with abnormal
findings. Among the 79 patients who had knee injuries, 20 patients (23.5%) had ACL, following 17 patients
(20,1%) had meniscal tears, 14 patients (16.5%) had MCL, 10 patients (11.8%) had kneecap fractures, 6
patients (7.1%) had PCL, 5 patients (5.9%) had tendon tears, 4 patients (4.7%) had kneecap dislocation and 3
patients (3.5%) were diagnosed with sprains.
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. Introduction

Knee joint is the largest joint in the human body[1]. It is a synovial hing joint type which allows
different types of movement; flexion,extension,external and internal rotation [2,3]. Knee joint responsible for
movement and weight-bearing. It consists of bones (femur, tibia and patella), ligaments (anterior cruciate
ligament, posterior cruciate ligament, medial and lateral collateral ligament), tendons (patellar tendon is the
largest), and meniscus (medial and lateral meniscus act as cushion)[4]. Recreational sport activities are risk
factors for knee injury and serious injury caused by direct blow to the knee requires immediate medical
attention[4].The anterior cruciate ligament is frequently injured by trauma and victims athletes. In the United
States there are between 100,000 and 200,000 ACL ruptures per year[5,6]. The estimated incidence of meniscal
tears in some Northern European countries is 2 per 1000 person-years[7]. A study by England et al., found that
35% of enrolled patients older than 50 years old had imaging evidence of a meniscal tear, with % of these
patients being asymptomatic[8]. Medial collateral ligament injuries often happen in sports, it represents 60%
of skiing knee injuries[9].

Early detection of knee injuries is extremely important to prevent long-term consequences of delayed
treatment [10]. The primary imaging modality for traumatic injuries is Radiography, it is used to detect the onset
of joint degeneration post trauma[11,12]. Computed tomography arthrography (CTA) of the knee is a safe
technique that provides an accurate diagnosis of meniscal and cartilage injuries in patients with contraindication
to MRI [13]. Magnetic resonance imaging is the less invasive method and most accurate for diagnosing
meniscal lesions and eliminates unnecessary arthroscopies [14,15]. The aim of this work was to find out the
diagnostic value of Magnetic Resonance Imaging in patients injured in the knee joint after the trauma.

Il.  Material And Methods

This study was conducted at King Abdul Aziz University Hospital in order to determine the diagnostic
value of magnetic resonance imaging technology in the evaluation of patients who were subjected to trauma that
had a significant impact on their knee joint through the years 2014 and 2015. A retrospective search of hospital
database was conducted for eighty-five (85) patients (59 male and 26 female) with a knee joint injury, the age
of patient ranged between (13-68)years with a mean age of (2.96) . Pain was the most common symptom among
the study group. AIll patients were subjected to magnetic resonance imaging using 3 Tesla MRI
system(Magnetom verio, Siemens Medical systems, Erlangen, Germany) with a dedicated knee coil for Knee
joint imaging.
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2.1 KNEE JOINT IMAGING PROTOCOL AT (KAUH)

The first sequence is proton density , axial - fast spin-echo (TR/TE: 2000 / 23 flip angle,150°; field of
view, 180 mm; matrix, 256 ; slice thickness, 3.0 mm) ; and axial - fast spin-echo T1-weighted (TR/TE: 614 /9.5
; flip angle,90° ; field of view, 180 mm; matrix, 320; slice thickness, 3.0 mm; and proton density. sagittal ,T2-
weighted (TR/TE: 2500 /26 ; flip angle,150° ; field of view, 170 mm; matrix, 320; slice thickness, 3.0 mm) ;
and proton density. sagittal , fast spin-echo — fat suppression (TR/TE: 2400 /23 ; flip angle,150° ; field of view,
170 mm; matrix, 320; slice thickness, 3.0 mm ); and fast spin-echo. sagittal - T1 (TR/TE: 2400 /23 ; flip
angle,150° ; field of view, 170 mm; matrix, 320; slice thickness, 3.0 mm ); and proton density. fast spin-echo ,
coronal- T2- weighted (TR/TE: 3160 /32 ; flip angle,150° ; field of view, 170 mm; matrix, 320; slice thickness,
3.0 mm) ; and sagittal - Tirm - T1 (TR/TE: 3710 /40 ; flip angle,150° ; field of view, 170 mm; matrix, 320;
slice thickness, 3.0 mm) ; and proton density. fast spin-echo - fat suppression - coronal (TR/TE: 3050 /41 ; flip
angle,150° ; field of view, 170 mm; matrix, 320; slice thickness, 3.0 mm ) ; then, proton density. fast spin-
echo sagittal -T2 (TR/TE: 2380 /26 ; flip angle,150° ; field of view, 170 mm; matrix, 320; slice thickness, 1.5
mm) for meniscus tear.

2.2 STATISTICS

Data was analyzed using SPSS version 19 and MRI results of the group of patients participating in the
study were reviewed by skillful radiologists who have interesting in musculoskeletal medical imaging and the
results were presented accordingly.

I11.  Result

My study included eighty five (85) patients complaining of trauma related knee joint, out of these; 6
patients (7.1%) showed normal MRI findings and 79 patients (93.1%) with abnormal findings. Among the 79
patients who had knee injuries, 20 patients (23.5%) had ACL, followed by 17 patients (20,1%) had meniscal
tears (medial and lateral) including Grade I, Grade II, Grade Il and complex tear, then come MCL 14 patients
(16.5%), 10 patients (11.8%) had kneecap fractures, 6 patients (7.1%) had PCL, 5 patients (5.9%) had tendon
tears, 4 patients (4.7%) had kneecap dislocation and 3 patients (3.5%) diagnosed with sprains. (Table 3 and Fig.
3). It is noted that | did not use a gold standard in this retrospective study and MRI was the gold standard for
itself to evaluate and determine the effectiveness of this technology in post-traumatic knee joint at King Abdul-
Aziz University Hospital.

IV.  Discussion

The current retrospective study was focused on the effectiveness of MRI in assessing and diagnosing
the post-traumatic knee joint. From my result; the age group of (26-46)years was the more affected group with
frequency of 33 (38.8%), followed by age group (15-25)years with frequency of 25 (29.4%), then a frequency of
24 (28.2%) for age group of (47-67). The age groups of (<15) and (>67) were the least with frequency of 2
(2.4%) and one (1.2%) respectively. (Table 1) This result reflects that the activity is increased at these range of
age (26-46) and (15-25)years, causing many problems related to knee joint compared to the rest of the ages that
recorded a lower rate. (Table 2) shows that the number of male patients 59 (69.4%) injured in the knee joint was
higher than the number of female patients 26(30.6%) although some studies reported the opposite.

Out of eighty-five patients complaining of trauma related knee joint, seventy- nine (93.1%), had a
positive MRI findings and only 6 patients (7.1%) had normal result. Anterior cruciate ligament (ACL) was the
most injured ligament 20 patients (23.5%), this result was in agreement with Junkin DM. et al (2009) who stated
that the anterior cruciate ligament is one of the most frequently injured ligaments of the knee[16]. Comes second
meniscal tears17 patients (20,1%) ranging from Gradel to Grade Ill and complex tear, followed by MCL 14
patients (16.5%), 10 patients (11.8%) had kneecap fractures, 6 patients (7.1%) had PCL, 5 patients (5.9%) had
tendon tears, 4 patients (4.7%) had kneecap dislocation while 3 patients (3.5%) diagnosed with sprains. (Table 3
and Fig. 3). My results reflects that MRI was the best modality in evaluation of post-traumatic knee joint
conditionHetta, W.and Niazi, G.(2014) concluded that; MRI represents the optimal imaging tool in the
evaluation of the sports related knee injuries, it is an accurate method of diagnosing meniscal, ligament,
cartilage and muscles of injured knee [17]. P.W. Vincken et al (2007) reported; MRI is a well-accepted imaging
modality in the patient with knee problems and has mostly replaced arthroscopy[18]. Also C.J. Standaert and
S.A. Herring (2009) mentioned; Magnetic resonance imaging, with its multi-planar capabilities and excellent
soft-tissue contrast, is a leading modality for evaluation of the sports knee injuries[19].Other authors concluded
; MRI has high accuracy in detection of cruciate ligament tears, meniscal tears [20, 21, 22, 23] and Collateral
ligamentous injuries [24. 25]. It is clear from the previous studies in this field that all authors agree that
MRI is the best technology for evaluation and diagnosis of knee joint, especially after the trauma.
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V.  Figures And Tables

TABLE 1: Distribution of patient according to age
Frequency Percent Valid Percent Cumulative
Percent
Vali | <15 2 2.4 2.4 24
d 15-25 25 29.4 29.4 318
26-46 33 38.8 38.8 70.6
47-67 24 28.2 28.2 98.8
>67 1 1.2 1.2 100.0
Total 85 100.0 100.0
TABLE 2: Distribution of patient according to gender
Frequency Percent Valid Percent Cumulative
Percent
Valid Male 59 69.4 69.4 69.4
Female 26 30.6 30.6 100.0
Total 85 100.0 100.0
TABLE 3: Distribution of patients according to MRI Results
Frequency Percent Valid Percent Cumulative
Percent
Valid MM tear Grade 111 5 5.9 5.9 5.9
MM tear-Grade | 5 5.9 5.9 11.8
LM tear-Grade IlI 3 35 35 15.3
LM tear-Grade | 1 1.2 1.2 16.5
MM tear-Grade Il 1 1.2 1.2 17.6
MM complex tear 2 2.4 2.4 20.0
Tendon tears 5 5.9 5.9 25.9
Sprains 3 35 35 29.4
Kneecap fracture 10 11.8 11.8 41.2
ACL 20 235 235 64.7
PCL 6 7.1 7.1 71.8
MCL 14 16.5 16.5 88.2
Kneecap dislocation 4 4.7 4.7 92.9
Normal knee 6 7.1 7.1 100.0
Total 85 100.0 100.0

Fig. 3. Distribution of patients according to MRI Results

VI.  Conclusion
After the analysis and results of this retrospective study and comparison with other the previous
studies have been made in this field | can say with confidence that Magnetic resonance imaging (MRI) comes in
the head of medical imaging and is the best way to diagnose and evaluate the condition of the knee joint after
injury.
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