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Abstract

Magnetic resonance imaging being a most advanced and non-invasive imaging modality is a gold standard
imaging modality in the diagnosis of soft tissue injuries including the injuries of ligament and tendons because of
its three dimensional approach. Almost there are 360 joints in human body with the help of which we can move
from one place to other, among them knee joint is the largest joint. It is a synovial joint of hinge variety which
mainly allows flexion and extension. Knee joint is supported by a huge network of ligaments and tendons which
provide a great strength and flexibility to the knee joint. Anterior and posterior cruciate ligament are the
important stabilizing ligaments of the knee joint these two ligaments connects the tibia with femur. Injury or torn
to them can cause a critical clinical conditions to the patients suffering from that injury. Injury to anterior
cruciate ligament is more frequent as compare to other ligamentous injuries of the knee. Injury to ACL occurs
mostly by sudden change in direction so because of which it affects the people who take part in different types of
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sports like basketball, soccer, baseball skiing. Female athletes are at higher risk of having ACL tear as compare
to males. ACL tear should be treated properly because injury to it can cause a serious clinical conditions like it
can cause the immobilization of the subject until it is treated properly. For the accurate treatment there should be
most advanced and highly sensitive diagnostic approach which aids in the addition of accurate information
regarding the location, grading and the condition of ACL tear either there is complete or partial tear. Magnetic
resonance imaging modality can diagnosis ACL tears with a high accuracy with the help of specific protocols
which are more sensitive to soft tissue injuries.
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1. Introduction

Magnetic resonance imaging is the fast, most advanced and non-invasive imaging technique that can produce
three dimensional detailed images of anatomical structures of the body including various tendons and ligaments
with high accuracy”). Almost there are 360 joints in human body with the help of which we are able to move.
Joints play a vital role in the locomotion of any living being, joint or articulation is a place where two or more
bones meet with the help of joints we can move from one place to other. Knee joint is the largest joint in the
human body and the most frequently injured joint in the body®. It is a synovial joint of hinge Varity allowing us
to sit, walk and jump. It is formed by articulation between proximal articular surface of tibia and distal articular
surface of femur, in addition to it a third bone patella also takes part in the formation of knee joint.

Anterior cruciate ligament (ACL) is a crucial component of the knee joint because it stabilizes the knee joint and
bears with the anterior and tibial movement and rotational loads. It is commonly injured structure occur in
noncontact conditions during rapid change of direction. It is supported by vast network of muscles and
ligaments, from the previous studies it was found that the injury (tear) to anterior cruciate ligament is most
common and frequent as compare to other ligaments of the knee joint®. The injury of Anterior cruciate ligament
(ACL) most commonly occur during sports in adolescents and young adults and also occurs in road traffic
accidents that involves the sudden stop or changing in direction rapidly, in jumping movements and landing
such in outdoor sports activities just like playing basketball, football and skiing and fast running. Mostly
athletes are at higher risk of having ACL tear®.

From the previous researches it is found that in the region of United States the occurrence rate of ACL tear
among the population is about 100000 to 200000 per year®. While similar study conducted in France showed
the ACL injury rate is about 15000 cases per year®. From the given researches it was found that female athletes
are more prone to receive ACL tear as compare to male participants(”).

Female are 10 times greater risk from the ACL injury.it is because hormonal influence and anatomical variations
in the body of females it is due to increased posterior tibial as well as meniscal slopes it is also due to decreased
femoral notch sizes and smaller ligament sizes as compare to men. To determine these anatomical variations in
the female body due to which they are more prone to have ACL tear further research is needed®.

Many people hear or feel a "pop" in the knee when subjected to ACL injury. Knee may become swollen, feel
unstable and become intensely painful to bear weight. The anterior cruciate ligament (ACL), one of two
ligaments that cross in the middle of the knee, connects femur to tibia and helps to stabilize the knee joint. Injury
to ACL is a serious complication of the knee joint because the anterior cruciate ligament is the important
stabilizer of knee joint and injury to it can be results in serious clinical conditions like it can cause the
immobilization of the subject and does not recover when torned until it is treated accurately. For the accurate
treatment there should be proper parameters to diagnose properly, there may be complete or partial tear.
Common sign and symptoms of the ACL tear that the patients often describes is a loud pop with by severe pain
and swelling in the knee joint. Severe pain and swelling makes walking and weight bearing very difficult and
painful. If it ignored and remain untreated, the knee will feel unstable and the patient may complains of recurrent
pain and swelling and giving way, specifically when walking on irregular ground surface or climbing up or down
stairs.

Conventional radiographs and CTs are less sensitive in the diagnosis of acute ACL injury. Findings are indirect
and confined to bone or Soft tissue pathologies and insufficient to diagnose the tear present in the anterior
cruciate ligament. Plain X-rays are more sensitive specific for broken bones, other injuries that may mimic a
torn ACL include fractures, in most cases patients suffering from an ACL tear, the X-ray findings are quite
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normal. To overcome this problem the radiologists suggest advanced modalities to gain proper accuracy for the
diagnosis of anterior cruciate ligament tear. Magnetic resonance imaging being a most suitable imaging modality
is a gold standard imaging modality in the diagnosis of soft tissue injuries including the injuries of ligament and
tendon because of its three dimensional approach due to which Magnetic resonance (MR) imaging being a gold
standard imaging modality of soft tissue injuries is a test of choice for early and accurate diagnosis of knee
injuries especially for ligamentous injuries®.

MRI has particularly expanded the role of radiology in the assessment of acute knee injuries'. It is due to its high
resolution ability to the soft tissues of the body and the capability of three dimensional imaging approach and
specific protocols which are more sensitive to soft tissue injuries, in addition to precise diagnosis the injury it is
also beneficial for the physicians and surgeons to decide the optimal treatment approaches. To achieve the higher
sensitivity and specificity higher magnetic field strength is recommended so the magnetic strength of three tesla
seems to be the better choice of modality to minimize the chances of uncertainties in the diagnosis of
ligamentous injuries!'”. Commonly the anterior cruciate ligaments are evaluated on oblique sagittal MRIs with
T2 weighted imaging technique. It is because of high sensitivity and specificity of T2 weighted imaging
sequences towards the ACL tears as compare to T1 weighted imaging sequences.

For the characterization of the tear T1 weighted images acquired at least in one plane. Edema and effusion
associated with ACL tear is more clearly visible on T2 weighted images'). In addition proton density imaging
protocols are also used to assess the ligaments along with the fat saturation imaging protocols. Despite of this
most of radiologists believe that multiplannar imaging technique, the addition of coronal and axial imaging
planes are also important for correlation specifically when the suspected ACL is not clearly visible on sagittal
images. The addition of axial and coronal plane images can add more important diagnostic information about
ACL injury which lead to improve the diagnostic accuracy, confidence and precision of MRI regarding the
severity of the ACL injury!?.

Normally on both T1 and T2 weighted imaging sequences anterior cruciate ligament appears hypo intense
straight bands parallel to intercondylar roof. Some high signal bright areas are also seen it is due to the presence
of fat tissue or synovium. It fans out and descends to the anterior tibial attachment(>-

To acquire a good quality of images the presence of highly experience medical imaging technologist is
mandatory to minimize the risk of personal errors while performing the diagnostic test. Before performing this
diagnostic procedure the magnetic imaging technologist should ensure that there should not be any electrical,
magnetical or any other ferromagnetic surgical implant within the body of patient presented to MRI department
for scanning purpose. By all these it makes MRI highly sensitive and accurate for the detection of ACL tears!9.
The purpose of this study is to provide the systematic percentage of anterior cruciate ligament tear in South Asia
in the territory of Pakistan based on advanced radiological techniques under the supervision of highly
experienced and qualified radiologists and radiological technologists for the authentic results regarding the
occurrence of anterior ligament tear among the population and to minimize the chances of uncertainty.

1.1 Material and methodology

This retrospective study was conducted in Lahore general hospital in radiology department under the supervision
of highly trained and experienced magnetic resonance imaging technologists and radiologists including 60 adult
patients.

Subjects suffering from severe pain and swelling in the knee joint which not relived by pain killer and anti-
inflammatory medications, with the previous history of road traffic accident or history of sport injury were
included.

Claustrophobic patients and the patients with any type of electrical, magnetically or any other ferromagnetic
surgical implants just like cardiac peace maker or the presence of any foreign body in eye or any other part of the
body.

After ensuring that all the subjects are free from any magnetical, mechanical and any other type of ferromagnetic
surgical implants. The patients suspected for ACL tear are placed in spine position one by one according to their
respective turn. A specialized knee coil is raped around the painful and swollen knee for the diagnostic
evaluation. The affected knee is assessed on different MRI protocols like T1 T2, PD FAT SAT. with the help of
these protocols most of useful information regarding ACL tear was obtained in sagittal plane while for further
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more additional information other two planes coronal and axial plane are also considered. This study was
performed on GE pioneer three tesla MRI scanner and with dedicated extremity coil. I e knee coil.

1.1.1 Results

In this study total 60 patients suffering from severe knee pain and swelling were included. 20 females 33.3 %
and 40 males patients 66.7%. The youngest patient of this study was of 18 years and the oldest was of 62 years.
Most of the patients in this study were between 18 to 40 years.

From the given study of 60 subjects the age group of 26 years are more affected accounting approximately
16.7%. Patients of age group from 20 to 30 years are more affected from ACL tear.

Out of 60 patients 39 patients which accounts 65% were suffering from swelling with knee pain and 21 patients
accounts about 35% were not suffering from knee swelling with pain.

All the subjects of given study were suffering from severe knee joint pain which it makes walking and weight
bearing very difficult for the subjects.

From the diagnostic finding it was found that out of 60 patients presented to the radiology department with
suspected ACL tear 45 patients which accounts about 75% were affected from the ACL tear while remaining 15
patients’ accounts 25% were with unaffected ACL. Swelling and pain may be due some other reasons.

While performing this study it was found that out of 60 patients 28 patients accounts about 46.6% were suffering
from complete ACL tear while 17 patients accounts 28.3% were suffering from partial ACL tear. Rest of 15
patients accounts 25 % were remain unaffected.

1.1.2 Discussion

The purpose of this study is to rule out the incidence of ACL tear in the patients presented to a radiology
department of Lahore general hospital with intense knee pain and swelling around the knee joint. The sample
size of this study consists of 60 patients among which 20 were females and 40 patients were males. The age of
the patients between 18 to 62 years.

After removing of the metallic as well as magnetic, electric and other ferromagnetic substances from the subject
the patient is placed in supine position on the couch of the MRI scanner. A specialized coil is wrapped around
the affected knee and assessed on specific MRI protocols designed specifically for the detection of ligamentous
and soft tissue injuries. Standard protocols like T2WI PDW and FAT SAT are commonly used.

Avadesh p. sing et al., conducted a study under the topic of study of various knee injury findings in MRI. Total
seventy five patients were added in their sample out of which 50 patients comprising 66.6 % of the total number
were male while 25 member comprising 33.3% were females.in this study male patients preponderance in
distribution of knee injury was noted.

Out of total sample 5 patients approximately (6.67%) were of age group from 1 to 20 years.42 members which
accounts about (56% ) out of total number were of age group 21 to 40 years.26 patients which accounts about
(34.7% ) were of age group 41 to 60 years. And the 2 patients which accounts about (2.67%) were of 61 to 80
years. From the results it was found the young patients of age group between 21 to 40 years are most affected by
the ACL tear while the age group of 61 to 80 years are least affected. Most of the knee injuries were caused by
the road traffic accidents accounts approximately (40%) and to some extent and geographical locations knee
joint is commonly affected by sport injuries (32%)

1.1.3 Conclusion

Our study revealed that anterior cruciate ligament tear is a serious clinical condition which is mostly caused by
road traffic accidents and also takes place in sports activities and has to be treated accurately before it get more
worse. For proper cure of the injury there should be a precise and accurate diagnostic approaches which play a
vital role in early detection of injury which ultimately results in rapid recovery of the patient. From the studies it
has been proven that MRI being a most advanced and non-invasive medical imaging modality is excellent
modality of choice for early and precise diagnosis of ligamentous injuries of the body including ACL, PCL tears
of the knee joint
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Gander
Cumulative
Frequency Percent Valid Percent Percent
Valid Female 20 333 333 333
Male 40 66.7 66.7 100.0
Total 60 100.0 100.0

Number and Percentage of female and male patients in the study

Gander

~ Mean = 57
Std. Dev. = 475
M =E0

Frequency
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Age(Years)
Cumulative
Frequency Percent Valid Percent Percent
Valid 18 2 33 33 33
19 1 1.7 1.7 5.0
20 1 1.7 1.7 6.7
24 1 1.7 1.7 8.3
25 1 1.7 1.7 10.0
26 10 16.7 16.7 26.7
28 2 33 33 30.0
29 5 8.3 8.3 38.3
30 5 8.3 8.3 46.7
32 4 6.7 6.7 53.3
33 1 1.7 1.7 55.0
34 1 1.7 1.7 56.7
35 3 5.0 5.0 61.7
36 3 5.0 5.0 66.7
38 2 33 33 70.0
40 4 6.7 6.7 76.7
44 2 33 33 80.0
45 1 1.7 1.7 81.7
47 1 1.7 1.7 83.3
49 2 33 33 86.7
50 1 1.7 1.7 88.3
51 2 33 33 91.7
55 1 1.7 1.7 93.3
61 1 1.7 1.7 95.0
62 3 5.0 5.0 100.0
Total 60 100.0 100.0

Occurrence of ACL with age
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Age(Years)
* Mean=3518
Std. Dev.=11.238
N =80
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Swelling
Cumulative
Frequency Percent Valid Percent Percent
Valid NO 21 35.0 35.0 35.0
YES 39 65.0 65.0 100.0
Total 60 100.0 100.0

Number and percentage of patients presenting with swelling
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Swelling
Pain during Movement
Cumulative
Frequency Percent Valid Percent Percent
Valid YES 60 100.0 100.0 100.0

All the patients presented to the radiology department with suspected ACL tear
Suffering from severe pain.
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Diagnostic findings
Cumulative
Frequency Percent Valid Percent Percent
Valid  Absent 15 25.0 25.0 25.0
Present 45 75.0 75.0 100.0
Total 60 100.0 100.0
Indicates the presence and absence of ACL tear in given sample
Diagnostic findings
50 ' [ | | Mean = 75

Std. Dev. = 437
=60

Frequency

-5 0 ] 10 15

Diagnostic findings

ACL Tears
Cumulative
Frequency Percent Valid Percent Percent
Valid Partial Tear 17 28.3 28.3 28.3
Complete Tear 28 46.6 46.6 75
Intact 15 28.3 28.3 100.0
Total 60 100.0 100.0
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