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Abstract 
The knee is one of the most commonly injured joint. Knee injury is the second most common problem 

in the musculoskeletal system for which patients consult their general physician. In acute situations, 

radiographs can be very useful to diagnose or rule out fractures. A second category of patients’ have 

sub-acute or even chronic symptoms that may be related to trauma, overuse, degeneration, etc. The 

study population includes all the patients presenting with history of and /or clinical findings suggestive 

of knee trauma and use MRI for evaluation. The MRI is done on the advice of the referring doctor and 

no patient is made to undergo MRI knee for the sole purpose of this study. Posterior horn of medial 

meniscus was observed to be the most commonly injured. Vertical tear of medial meniscus was 

identified as the most common type of injury. 
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Introduction 

Normal knee joint function is essential for day to day life and in many popular sports. The 

number of patients with complaints of trauma / clinical examination findings suggestive of 

trauma to the knee joint is quite significant and therefore magnetic resonance imaging (MRI) 

of the knee is of great value to understand and diagnose the varied internal derangement of 

traumatic knee. Among the various causes of knee pain, trauma to the knee holds one of the 

topmost positions as aetiology. Complex knee injuries are common, often resulting from 

multiple forces: varus, valgus, hyperextension, hyper flexion, internal rotation, external 

rotation, anterior or posterior translation, and axial load. Certain combinations of forces are 

known to cause specific injury patterns [1]. 

Since its introduction to musculoskeletal imaging in the early 1980s, MRI has revolutionized 

diagnostic imaging of the knee. This innovative technology allows superior soft tissue detail 

with multiplanar imaging capability that provides accurate evaluation of the intra- and extra-

articular structures of the knee not demonstrated with other imaging modalities. The 

developments and advancements in MRI and the introduction of high resolution coils have 

provided a non-invasive, non-operator dependent, cost effective means to diagnose knee 

pathology. MRI is well tolerated by patients, widely accepted by evaluating physicians and 

surgeons assists in distinguishing pathologic knee conditions that may have similar clinical 

signs and symptoms [2]. In the past 15 years, MRI has proven to be accurate for the diagnosis 

of intra- and periarticular pathology, especially for meniscal pathology and ligamentous 

injuries. It is good enough, especially when using the concept of composite injury, to 

appropriately identify patients, who require arthroscopic therapy. In playing this role MRI 

has diagnostic and therapeutic impact. MRI also has the ability to influence patient outcome. 

The knee is one of the most commonly injured joint. Knee injury is the second most common 

problem in the musculoskeletal system for which patients consult their general physician. In 

acute situations, radiographs can be very useful to diagnose or rule out fractures. A second 

category of patients’ have sub-acute or even chronic symptoms that may be related to 

trauma, overuse, degeneration, etc [3, 4]. 

Arthroscopy of the knee has been used since the 1970s as a diagnostic and therapeutic tool in 

the management of acute, sub-acute and chronic knee complaints. Arthroscopy of the knee is 

an invasive procedure with associated risks and leading to discomfort for the patient. 

Therefore it should primarily be used for treatment and the fraction of non-therapeutic
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arthroscopies should be limited. Injuries to the intra-

articular structures like menisci and cruciate ligaments are 

diagnosed with high sensitivity and specificity by MRI as 

compared with arthroscopy, which is still regarded as the 

reference standard [5]. 

MRI is currently the imaging modality of choice for nearly 

all clinical indications concerning the knee. The acutely 

injured knee is readily imaged for the detection of meniscal 

and ligamentous injury. In the evaluation of chronic knee 

pain, MRI can obliviate the need for multiple imaging 

procedures by simultaneously evaluating the structures of 

the knee, marrow space, synovium and periarticular soft 

tissues concerning the knee [6]. 

 

Methodology 

The study population includes all the patients presenting 

with history of and /or clinical findings suggestive of knee 

trauma and use MRI for evaluation. The MRI is done on the 

advice of the referring doctor and no patient is made to 

undergo MRI knee for the sole purpose of this study. Once a 

patient satisfied the inclusion criteria for this study, he or 

she was administered the study Performa. The patients were 

briefed about the procedure. The noise due to gradient coils 

(heard once the patient was inside the bore of the magnet) 

and the need to restrict body movements during the scan 

time was explained to the patient. 

All the MRI scans of the knee in this study were performed 

using SIGNA HDXT 1.5 TESLA (field strength magnet), 

GE HEALTHCARE in a closely coupled extremity. 

Proton density fat saturated sequences were chosen in view 

of its high anatomic detail. Gradient sequences for better 

delineation of blood and bone details and 3D cube 

sequences for better assessment the cruciate ligaments. 

Cube sequences help to avoid misinterpretation of 

intrasubstance tear which commonly happens when the 

cruciate are not visualised in some sections. This non 

visualisation is due to the angulations of the ligament and 

not a tear. Cube sequence, because of its, very thin slice 

thickness and absence of interslice gap, the cruciate is seen 

in continuity without any artifactual defects. 

All the findings of the cases were studied and relevant 

findings required for analysis were tabulated using 

Microsoft Excel. 

 

Results 

 

 
 

Fig 1: Percentage of acute, chronic and acute on chronic trauma from total cases 

 

 
 

Fig 2: Individual subtypes involvement in percentage of ACL 

 

The most commonly injured was the anterior cruciate 

ligament (64.58%) of which full thickness tear of ACL was 

the most common injury. 
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Fig 3: Isolated structure involvement and its percentage 

 

Grade 1 tear was more common in all the components except for medial meniscus where grade 2 predominated. 

 
Table 1: Percentage of types of medial meniscal tear 

 

 Anterior horn Posterior horn Vertical tear Horizontal tear 

Present 12 54 59 17 

Absent 54 12 7 49 

Total 66 66 66 66 

% 18 81 89 25 

 

Posterior horn of medial meniscus was observed to be the 

most commonly injured. Vertical tear of medial meniscus 

was identified as the most common type of injury. 

 

 
 

Fig 4: Percentage of associated findings in trauma 

 

Analysis of the associated findings as depicted in the pie 

diagrams above shows that joint effusion/ haemarthrosis 

was associated with majority of cases 

 

Discussion 

Since most of the cases were associated with poly trauma, 

the majority of the cases had acute history of trauma, as 

shown in the table above. The percentage of individuals 

with chronic trauma and acute on chronic trauma were 

almost same, percentage of chronic trauma being marginally 

high. Most of the individuals with acute on chronic trauma 

were aware of the past history of trauma, however, had not 

investigated it. The most commonly injured was the anterior 

cruciate ligament: 93 cases; 64.58%.Of which full thickness 

tear of ACL was the most common injury [7]. Among 

complex injuries which resulted in more than one ligament 

involvement, the most common combination of injury was 

seen involving both ACL and Medial Meniscus (posterior 

horn): 47 cases; 32.63%. 

ACL tear is usually connected with medial compartment 

trauma often seen in skiers and football players. The result 

of ACL tear is antero lateral instability of the knee joint. 

With 15-20 degree of external rotation and neutral extension 

of the leg, ACL is well seen on a single image or on two 

adjacent sagittal images. 

The following signs are present showing ACL tear: 

discontinuity of the ligament and fluid filling defect, 

oedematous mass replacing whole or part of the ligament, 
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forward translation of the tibia in relation to the femur, acute 

angulation or buckling of the posterior cruciate ligament, 

fragment of ACL with abnormal orientation, focal 

angulation, tears at femoral or tibial (less frequent) 

attachments, bone contusion at the lateral compartment, and 

deepened lateral femoral notch.T2 weighted images are 

significantly more sensitive in detecting ACL tears. If the 

findings on sagittal images are equivocal, coronal planes are 

helpful. Posterior horn of medial meniscus was observed to 

be the most commonly injured. Vertical tear of medial 

meniscus was identified as the most common type of injury. 

The menisci are semi lunar shaped regions of cartilage on 

the medial and lateral sides of the knee joint. The medial 

meniscus is semicircular in shape and the lateral meniscus is 

almost a complete circle. The medial meniscus is less 

mobile than the lateral translating 2 to 5 mm. The lateral 

translates 9 to 11 mm in the antero posterior plane. The 

medial meniscus translates less secondary to its attachments 

to the medial collateral ligament. Therefore, there is an 

increased incidence of medial meniscal tearing. The lateral 

meniscus is less firmly attached around its peripheral region. 

The anterior horn moves less than the posterior horn [8]. 

The common findings associated with internal derangement 

of knee trauma was also assessed, analysed and tabulated. 

Analysis of the associated findings shows that joint 

effusion/ haemarthrosis was associated with majority of 

cases. This was expected as majority of the cases had h/o 

acute trauma in which poly trauma and road traffic accidents 

were implicated in a good number of cases; viz. explained in 

the beginning of the discussion. 

Analysis excluding joint effusion/ haemarthrosis showed a 

higher percentage of fractures and marrow contusions. 

The findings of this study are in accordance with 

international researches conducted in related topics by 

different study groups [9, 10].  

 

Conclusion 

The ability of MR Imaging to diagnose accurately minute 

injuries of the knee joint in cases of trauma has made MRI a 

one stop investigation in internal derangement of traumatic 

knee. MRI, due to its excellent global depiction of knee 

joint anatomy and pathology, helps the treating clinicians 

and surgeon in planning patient management. Thus MRI is a 

one stop investigation in traumatic knee for diagnosis and 

management. 
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Abstract 
MRI has been proved by numerous studies as a noninvasive modality of choice for the evaluation of 

knee pathology. Its accuracy is comparable to the gold standard; diagnosticarthroscopy [3]. In the case 

of meniscal pathology, MRI has been shown in some studies to be more accurate than physical 

examination, which increases diagnostic confidence in those patients for whom surgery is being 

contemplated. Unlike arthroscopy, it also allows for the assessment of the internal architecture of the 

region of interest. The study population includes all the patients presenting with history of and /or 

clinical findings suggestive of knee trauma a and use MRI for evaluation. The MRI is done on the 

advice of the referring doctor and no patient is made to undergo MRI knee for the sole purpose of this 

study. Mean age: 31.26 (standard Deviation: 10.6). Most of the patients were in the age range of 20 – 

39 years. Since most of the cases were associated with poly trauma, the majority of the cases had acute 

history of trauma, as shown in the table above. The percentage of individuals with chronic trauma and 

acute on chronic trauma were almost same, percentage of chronic trauma being marginally high. 

 

Keywords: ligamental, meniscal injuries, knee trauma 

 

Introduction 

The knee joint is a synovial joint, the largest in the body. It’s a modified hinge joint. In 

addition to flexion and extension a small amount of rotation of the leg is possible in the 

flexed position of the knee. 

The knee is formed by the femoral and tibial condylar articulations. The tibio fibular 

articulation, though often considered a part of the knee, is in fact not a portion of the true 

knee joint. The knee joint is a synovial, modified hinge joint, which is protected anteriorly 

and posteriorly with special ligamentous attachments to the capsule. The articular surfaces of 

both the femoral and tibial condyles are covered with hyaline cartilage. 

Magnetic resonance imaging provides a digital representation of tissue characteristics based 

on the chemical composition of the various tissue types. It takes advantage of the abundant 

supply of hydrogen atoms (protons) in the body, and their interaction with the magnetic 

fields. The basic technique involves the application of a strong magnetic field to the region 

of interest and imaging the resultant effect on nuclear hydrogen ions [1]. 

The protons of the human body align themselves parallel to the strong, homogenous, static 

magnetic field produced within the bore of the magnet. Thus, the body acquires a slight 

magnetization that can be indirectly perturbed by application of a radiofrequency (RF) pulse 

that reorients the protons. Upon removal of the perturbing magnetic field, there is oscillation 

or resonance of the protons. This is detected as a small current by a surface coil that acts as 

an antenna. The voltage induced in the coil is measured and stored as digitalized information 

in the MRI computer. A mathematical technique called 3D Fourier transformation allows the 

data to be converted to an anatomical image [2]. 

MRI has been proved by numerous studies as a noninvasive modality of choice for the 

evaluation of knee pathology. Its accuracy is comparable to the gold standard; 

diagnosticarthroscopy [3]. In the case of meniscal pathology, MRI has been shown in some 

studies to be more accurate than physical examination, which increases diagnostic 

confidence in those patients for whom surgery is being contemplated. Unlike arthroscopy, it 

also allows for the assessment of the internal architecture of the region of interest. 

Potentially, the most clinically relevant characteristic of MRI is its low false negative rate 

and resultant high negative predictive value. Accordingly, a negative MRI of a painful knee 
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allows the physician to manage the patient conservatively 

with a very high level of confidence that pathology has not 

been missed. Similarly negative MRI in a case of trauma 

also helps the surgeon to take the decision to give rest to the 

joint or to open it up [4]. 

Undoubtedly this high sensitivity rate may lead to a high 

false positive rate. This is often secondary to image artefacts 

which may be machine related (focal field inhomogeneity), 

patient related (motion), or signal processing related partial 

volume averaging or ring artefact (Gibbs phenomenon)]. 

Nevertheless, this may result in the false assumption that a 

pathological process exists. Therefore, as with any 

diagnostic test the interpretation of the MRI must be 

correlated with a thorough history and physical examination 
[5, 6]. 

 

Methodology 

The study population includes all the patients presenting 

with history of and /or clinical findings suggestive of knee 

trauma a and use MRI for evaluation. The MRI is done on 

the advice of the referring doctor and no patient is made to 

undergo MRI knee for the sole purpose of this study. 

 Sample size: 144 (For an expected proportion of ACL 

injury of 60% and a tolerable error of 8%, sample size 

was calculated as 144) 

 Study design: Descriptive study 

 Material: SIGNA HDXT 1.5T MRI, GE Health care 

 

Inclusion criteria 

 All cases with history of and/or clinical findings 

suggestive of having sustained knee trauma within 6 

months of presentation  

 

Exclusion criteria 

 Patient who had no history and clinical findings of 

trauma but underwent MRI of the knee (for any other 

cause). 

 Patients with known history of degenerative changes of 

the knee. 

 Post-operative cases. 

 

Results 

Injury to knee was observed to be more among males 

(72.9%) when compared to females (27.1%) 

 
Table 1: Age distribution 

 

Age Male Female Total 

10-19 9 3 12 

20-29 46 16 62 

30-39 33 7 40 

40-49 12 6 18 

50-59 5 7 12 

Total 105 39 144 

Mean age: 31.26 (Standard deviation: 10.6) 

Most of the patients were in the age range of 20 – 39 

 

Since most of the cases were associated with poly trauma, 

the majority of the cases had acute history of trauma, as 

shown in the table above. The percentage of individuals 

with chronic trauma and acute on chronic trauma were 

almost same, percentage of chronic trauma being marginally 

high. 

 

 
 

Fig 1: Statistical representation of various subtypes of ligaments & 

meniscal Injury 

 

Discussion 

All the relevant findings of the cases for analysis were 

studied and tabulated using Microsoft Excel. This is 

depicted in the master chart which has been added in the 

Annexure. Few of the representative cases have been 

provided in detail, in the following section, along with their 

representative images. Imaging findings of injury to each 

ligament, menisci and associated findings were individually 

assessed. The purpose of the study was to identify the 

frequency of injury to the individual internal structures of 

the knee joint which had underwent acute or chronic trauma 

and thus to tabulate the most common structure involved 

and also to identify the most common combination of injury 
[7]. 

The form of trauma seen in the study population was 

predominantly related to road traffic accident. The study 

population predominantly consisted of patients hailing from 

middle and upper socio economic class where the addiction 

to alcohol was found to be extremely common. The 

geographic distribution of the study population also 

consisted predominantly central part of state of Kerala 

where the consumption of alcohol was considered to be 

highest. Being one of the most thickly populated township, 

Tiruvalla, is also notorious for the increased amount of road 

traffic accidents. The habit of using vehicle under the 

influence of alcohol has resulted in poly trauma. Knee has 

been consistently injured in all these cases of poly trauma 

especially because of the flexed attitude at which it is at the 

time of accident and the close proximity at which the knee 

joint is with the oncoming vehicle (mechanism of injury: 

flexion with valgus and external rotation, flexion with varus 

and internal rotation, flexion with posterior tibial translation, 

patellar dislocation flexion, valgus, and internal rotation of 

femur on fixed tibia, direct trauma). When considering the 

risk factors mentioned above, since it is more common for 

male population to get affected by those, the incidence of 

poly trauma and thus trauma to the knee were common in 

men [8, 9]. 

Second most common cause of knee injury in our 

population was sports injuries, most commonly seen in 

individuals coming in the age group of 20 – 29, however, 

most of these individuals had taken symptomatic treatment 

for the same. At the most, some of the individuals, who had 

significant trauma necessitating loss of working days, had 

done plain x-ray of the knee [10]. 
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Conclusion 

MRI is an accurate, non-invasive technique for examination 

of the soft tissues and osseous structures of the knee. It is a 

very good modality to diagnose full thickness and 

intrasubstance tear of the anterior cruciate ligament. It has 

great capability in diagnosing meniscal tears and classifying 

them into grades. 
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