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Introduction 

Knee pain is a common complaint that affects people 

of all ages. Knee pain may be the result of an injury which 

can affect any of the ligaments, tendons or fluid-filled sacs 

bursae that surround knee joint as well as the bones, 

cartilage and ligaments that form the joint itself. Or 

Medical conditions including arthritis also can cause knee 

pain, More than 100 different types of arthritis exist. The 

varieties most likely to affect the knee include: 

Osteoarthritis, Rheumatoid arthritis. Or Mechanical 

problems that can cause knee pain include: Loose body, 

Iliotibial band syndrome, dislocated kneecap, hip or foot 

pain. Or other problems such as Chondromalacia patellae 

patellofemoral pain syndrome (Zeller et al., 2007). 

Requests for knee Magnetic Resonance Imaging 

(MRI) are most often made when the patient presents with 

a painful knee. This pain might be due to trauma or 

infection or inflammation. Complete clinical examination is 

not possible in such situations as the patients cannot co-

operate due to severe pain. There comes the role of non-

invasivemultiplanar imaging. Hence this study was 

undertaken to evaluate how MRI can evaluate painful knee 

(Yadav and Kachewar, 2013). 
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MRI Provides excellent soft tissue contrast and is 

capable of evaluating soft tissue and bony structures in 

multiple imaging planes which provides significant 

advantages over other imaging techniques, MRI have also 

been demonstrated as a cost effective Technique by 

reducing unnecessary surgical and Arthroscopic 

interventions. Improved diagnostic Accuracy has clearly 

been demonstrated and change in patients management 

(Arumugam et al., 2015). 

Magnetic resonance imaging, with its multi-planar 

capabilities and excellent soft-tissue contrast, has 

established itself as the leading modality for non-invasive 

evaluation of the sports knee injuries (Standaert and 

Herring, 2009).  

It is regarded as the top imaging and diagnostic tool 

for the knee joint as a result of its ability to evaluate a wide 

range of anatomy and pathology varying from ligamentous 

injuries to articular cartilage lesions. Imaging of the knee 

requires excellent contrast, high resolution and the ability 

to visualize very small structures, all of which can be 

provided by MR imaging. The development of advanced 

diagnostic MR imaging tools for the joints is of increased 

clinical importance as it has been recently shown that 

musculoskeletal imaging is a rapidly growing field in MR 

imaging applications (Livstone et al., 2002). 
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Aim of the Work 

The aim of this study is to highlight the value of 

magnetic resonance imaging (MRI) in patients with Knee 

pain caused by traumatic or non-traumatic injury. 

  

 

 

 

 

 

 

 



  

4 
 

Anatomy of the Knee Joint 

The knee joint is the largest and most complicated 

joint in the body. Basically, it consists of two condylar 

joints between the medial and lateral condyles of the femur 

and the corresponding condyles of the tibia, and a 

patellofemoral articulation between patella and the patellar 

surface of the femur. The fibula is not directly involved in 

the joint (Snell, 2007). 

Articular surfaces: 

The knee joint consists of three bones: the femur, the 

tibia and the patella. The two major articulations within the 

knee are the tibiofemoral and patellofemoral joints (figure 

1.1) (Frizzeiro et al., 2013). 

The tibiofibular articulation though often considered 

a part of the knee, is in fact not a portion of the true knee 

joint. The articular surfaces of both the femoral condyles 

and tibial condyles are covered with hyaline cartilage 

(Ryan et al., 2011). 

a. The articular surface of the femur: 

It consist of Condylar areas and patellar surface, the 

condylar areas are opposed to the tibia and are separated 

behind by the intercondylar fossa. The medial femoral 

condyle is larger and important in load transmission across 

the knee.   
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While Patellar surface is opposed to the patella and 

unites the condyles infront (Standring, 2008). 

 
Fig. (1.1): Coronal knee MRI demonstrating the femoral condyles 

and the proximal tibia (Quoted from Platzer, 2004). 

b. The articular surfaces of the tibia: 

They are the cartilage-covered areas on the upper 

surface of each tibial condyle. These condyles are separated 

by intracondylar areas, which serve for cruciate attachment 

and restrict translation. The weight bearing surfaces of the 

tibial and femoral condyles are separated by the 

fibrocartilagenous menisci, which are triangular when 

viewed tangentially and thicker laterally than medially 

(Moore and Agur, 2007).  

  



  

6 
 

c. The articular surface of the patella: 

It is the posterior surface of the patella, which is the 

largest sesamoid bone and is situated in front of the knee 

joint in the tendon of the quadriceps femoris. Its pointed 

apex gives attachment to the ligamentum patellae. Its thick 

base gives attachment to that portion of the quadriceps 

femoris tendon. It ranges from 4 to 4.5 cm in height 

&width, its thickness varies but usually between 2 to 3 cm. 

(fig. 1.2) (Standring, 2008). 

 

Fig. (1.2): Sagittal MRI of knee joint demonstrating the Patella 
(White arrow) (Quoted from Antonio et al., 2004). 
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Capsule of the Knee Joint: 

The capsule is a fibrous membrane of variable 

thickness containing areas of thickening that may be 

referred to as discrete ligaments (figure 1.3). Posteriorly the 

capsule consists of vertical fibers that are attached above to 

margins of the femoral condyles and the posterior margin 

of the intercondylar fossa, below to the posterior margins of 

the tibial condyles and the posterior border of the 

intercondylar area (Jaypee, 2009). 

Anteriorly the fibrous capsule is completely absent 

above the patella and over the patellar area. Elsewhere, it 

blends indistinguishably with expansions from the vastus 

medialis and lateralis. The expansions are attached to the 

margins of the patella and ligamentum patellae and extend 

backwards on each side as far as the corresponding 

collateral ligament and downwards to the condyles of the 

tibia. They form the medial and lateral patellar retinaculae 

(Gray et al., 1995). 

Medially the fibrous capsule is attached to the medial 

surfaces of the femoral and tibial condyles beyond the 

articular margins. Laterally the fibrous capsule is attached 

to the femur above the origin of popliteus; they descend 

over the tendon to the lateral condyle of the tibia and head 

of the fibula, and on its Deep Surface The fibrous capsule is 
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attached to the periphery of each meniscus and connects it 

to the adjacent margin of the head of the tibia. This 

connection is often termed the coronary ligament (Gupte et 

al., 2003). 

 
Fig. (1.3): Anterior view of the knee joint showing the relationship 

between the knee capsule and synovium 
(Quoted from, Agur and Dalley, 2009) 

Synovial Membrane: 

The synovial membrane lines the capsule and is 

attached to the margins of the articular surfaces. On the 

femur it lines the intercondylar notch and on the lateral 

condyle is separated from the capsule by the attachment of 
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popliteus muscle tendon. On the tibia it is attached to the 

articular margins of medial and lateral condyles 

(Momberger et al., 2006). 

On the front and above the joint, it forms a pouch, 

which extends up beneath the quadriceps femoris muscle 

for three fingerbreadths above the patella, forming the 

suprapatellar bursa. At the back of the joint, the synovial 

membrane is prolonged downward on the deep surface of 

the tendon of the popliteus, forming the popliteal bursa 

(figure 1.4) (Jaypee, 2009). 

 

Fig. (1.4): Sagittal MR image of knee joint demonstrating the 
synovial fluid in synovial capsule (Arrow)  

(Quoted from Antonio et al., 2004). 
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Table (1): Bursae related to the knee joint listed in the 

Table below (Moore and Agur, 2007). 

 Bursa Attachment 

Anterior Prepatellar Between patella and skin 

Retropatellar Between patellar ligament and 
upper tibia 

Pretibial Between tibial tuberosity and the 
skin 

Suprapatellar Between quadriceps and femur 
(communicates with joint) 

Lateral Gastrocnemius Between large gastrocnemius and 
capsule 

Fibular  Between fibular collateral 
ligament and biceps tendon 

Fibulopopliteal Between fibular collateral 
ligament and popliteus tendon 

Popliteal Between popliteus tendon and 
lateral femoral condyle 
(communicates with joint) 

Medial Gastrocnemius Between medial head of 
gastrocnemius and capsule (often 
communicates with joint) 

Pes anserine Between tibial collateral ligament 
and gracilis, sartorius, and 
semitendinosus tendons 

Semimembranous Between semimembranosus 
tendon and medial collateral 
ligament 
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Fig. (1.5): Bursae around the knee joint. Lateral, posterior and 
medial views (Quoted from, Snell, 2007). 
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Ligaments of the Knee joint: 

a. Ligamentum Patellae: 

It is the central portion of the common tendon of the 

quadriceps femoris, which is continued from the patella to 

the tuberosity of the tibia. It is a strong, flat band, about 

8cm in length, attached above to the apex of the patella, 

and below to the upper part of the tuberosity of the tibia 

(fig. 1.6) (Standring, 2008). 

 
Fig. (1.6): Anterior aspect of the knee joint 
(Quoted from Levangie & Norkin, 2005). 

b. The Oblique Popliteal Ligament: 

It is an expansion from the tendon of the 

semimembranosus close to its insertion into the tibia. It 

passes upwards and laterally to be attached above to the 

lateral part of the intercondylar line and to the lateral 

condyle of the femur (Standring, 2008). 
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c. The Arcuate Popliteal Ligament: 

It consists of a y-shaped system of capsular fibers. 

The stem of which is attached to the head of the fibula. The 

posterior limb arches medially to be attached to the 

posterior border on the intercondylar area of the tibia. The 

anterior limb, which is sometimes absent, extends to the 

lateral epicondyle of the femur (Standring, 2008). 

d. The medial Collateral Ligament: 

The medial collateral ligament (MCL) is the primary 

static restraint to valgus stress placed on the knee joint. It is 

a flat, broad, membranous band, situated nearer to the back 

than to the front of the joint (Snell, 2007 and Chen et al., 

2000)  

Normal MRI appearance: 

On MRI the MCL normally is seen as a thin, taut, 

well defined, low T1/T2-signal structure extending from 

the medial femoral epicondyle to the medial tibial 

metaphysis, surrounded by high T1-weighted signal of 

fibro-fatty tissue throughout its full extent, the MCL is 

parallel to and closely applied to the medial femoral 

epicondyle and medial tibial metaphysis. The anterior 

vertical or superficial component is best visualized at the 

level of the intercondylar notch in the vicinity of the distal 

insertion of the ACL (fig. 1.7) (Ikuma et al., 2008). 
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Fig. (1.7): Normal MCL: Coronal T2–weighted knee MRI with fat 
saturation shows the superoinferior extent of the MCL (black 
arrows) and the deep layer of the MCL, including the 
meniscofemoral (white arrow) and the meniscotibial ligaments 
(white arrowhead) (Quoted from Ikuma et al., 2008). 

e. The Lateral Collateral Ligament: 

The lateral collateral ligament is the primary static 

restraint to varus stress of the knee, and secondarily resists 

external rotation of the knee. It provides static support for 

resisting posterior translation, external rotation, and varus 

angulation (Chen et al., 2000). 

It is a strong rounded cord, attached above to the 

lateral epicondyle of the femur, immediately above the 

groove for the tendon of the popliteus and, below, to the 

head of the fibula, in front of its apex. The ligament is not 

attached to the lateral meniscus (Moore and Agur, 2007). 
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Normal MRI of LCL 

LCL is seen normally as a thin, taut, well-defined, 

low – T1/T2-signal structure extending laterally and 

posteriorly from the lateral femoral epicondyle to the 

fibular head (Fig. 1.8) (Ikuma et al., 2008). 

 
Fig. (1.8): Coronal PD-W knee MRI shows a normal LCL, which is seen 

as a thin and taut hypointense structure (arrowheads)  
(Quoted from Ikuma et al., 2008). 

f. The Cruciate Ligaments: 

The cruciate ligaments consist of a pair of very 

strong ligaments connecting tibia to femur, they lie within 

the capsule of the knee joint, but not within the synovial 

membrane. They are named from their tibial origins 

(Moore and Agur, 2007). 


