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Abstract

Introduction: Since its introduction to musculoskeletal imaging in early 1980, MRI has
revolutionized diagnostic imaging of the knee. It has, therefore, become the examination of
choice in the evaluation of internal joint structures of the knee like menisci, cruciate
ligaments and articular cartilage.

Purpose: The objectives of this study is to describe the most commonly injured ligament of
knee, MRI features of various Ligament injuries and associations, and most common age
group involved in ligament injuries of knee.

Materials and Methods: MR imaging studies of the knee were performed in 120 patients
with history of painful knee joint and suspected ligament injury (men, women; mean age
33.86 years) using a 1.5 T MR machine. The sequences included coronal and sagittal PD,
sagittal T2 FSE, fat suppressed T2 FSE, STIR axial and coronal. Knee MR studies were
obtained to evaluate ligaments and menisci.

Results: Out of 120 casses ACL tears are Present in 92 cases and absent in 28 cases. Among
92 cases 32 are complete ACL tear, 60 are partial ACL tears. Out of total 120 patients
meniscal tears are seen in 98 patients and Among 92 patients with ACL tear, 78 patients had
associated meniscal tear. Among 120 cases studied only 10 are having posterior cruciate
ligament tear

Conclusion: MRI is a non-invasive and accurate technique for examination of the soft tissues
and osseous structures of the knee. It has great capability in diagnosing meniscal tears and
classifying them into grades and types which would avoid unnecessary arthroscopic
examination. It is a very good modality to diagnose complete tears of the ACL.
Disadvantages are the limited accuracy in evaluation of hyaline articular cartilage.

Keywords: Anterior cruciate ligament, Posterior cruciate ligament, Medial meniscus, Lateral
meniscus

Introduction

1. The knee joint is the most significant joint of the human body with complex articulation
characterized by ligamentous and meniscal structures that play an essential role in the
stability and mobility.

2. This articulation is subject to high mechanical stresses. The frequency, diversity and
severity of ligament and meniscus injuries occur mainly in the young and athletes,
associated with significant morbidity, frequently need surgical treatment.

3. The joint injury is a potent risk factor for the onset of osteoarthritis.
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4. Although the clinical examination is essential for the diagnosis of ligament and meniscal
injuries, in the acute phase of the injury, painful examinations are not always accurate. In
cases of trauma to the knee, clinical examination along with radiographs and even CT
scans are not enough to diagnose many internal derangements of this joint.

5. MRI, due to its excellent multi-planar imaging and soft-tissue contrast resolution
capabilities, provides significant advantages over other imaging techniques in evaluating
traumatic & ligament injuries of the knee joint.

6. MRI has revolutionized the diagnostic imaging of the knee. It provides excellent soft-
tissue contrast in evaluating the soft tissues and bones in several imaging planes, which
provides significant advantages over other imaging techniques.

7. It is a non-invasive and radiation-free technique that provides access to a real "lesional
mapping.” MRI plays a vital role in the imaging, diagnosis and monitoring of traumatic
knee & Ligament injuries. MRI is a cost-effective technique by reducing unnecessary
surgical and arthroscopic interventions.

8. MRI is the investigation of choice for nearly all knee joint pathologies for the detection of
meniscal and ligamentous injuries.

The current research aimed to study the normal anatomy of the knee joint on MRI, to study

the efficacy of MRI in the evaluation of ligament injuries of the knee joint, to study MRI

presentations of various ligament injuries of the knee joint and to study the correlation

between clinical presentations and radiological findings.

Aims and Objectives

1. To know the occurrence of ligament tears in a traumatic knee.

2. To know which is the most common ligament injured.

3. To analyze the type and grade of ligament tears with the help of appearances reported in
the literature.

4. To study the limitations of MRI in detecting the ligament injuries of the knee

Methodology

Source of Data

The study included patients who were clinically diagnosed to have ligamentous injuries of the

knee, undergoing an MRI scan in the department of Radio Diagnosis and Imaging KIMS RF

Amalapuram. The MRI was done on the advice of the referring doctor and no patient was

made to undergo MRI for the sole purpose of this study.

Equipment for study

PHILIPS Acheival.5 TESLA

Sample size

120 patients

Study Period

December 2020 to April 2022

Study Design

Cross sectional evaluative study.
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Inclusion criteria

Patients of the adult population (18-61) willing to undergo MRI scanning with clinically
suspected ligamentous injuries of the knee and consenting for the same. Carrino et al., in their
study, found that in the pediatric population between 8 and 15 years, the abnormal signal may
be seen in more than 60% of the children without tears.

This pattern is most prominent in early adolescence and diminishes sometime before skeletal
maturity and is believed to reflect the normally prominent vascularity of a developing
musculoskeletal system. In the elderly, there is often severe mucoid, myxoid and hyaline
degeneration with an extensive signal abnormality, however often without a frank tear.

Exclusion criteria

= Metallic implants

= Claustrophobia

= Pacemakers

= MR incompatable prosthetic heart valves

= Body weight (MRI tables have specific weight limitations)

Data Acquisition

Once a patient satisfied the inclusion criteria for this study, he or she was administered the
study proforma.

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.

Data analysis
The data was processed and arranged into distribution tables and cross tables using statistical
package for the social sciences (SPSS) version 21.

Results

ACL tear

Out of 120 cases ACL tear is present in 92 (76.6%) cases and absent in 28 (23.3%) cases.
Among 92 cases 32 (26.6%) are complete ACL tear, 60 (50%) are partial ACL tear and 2
cases are of chronic ACL tear. The data is divided into two age groups <40 and >40 yrs
Among total 92 positive cases 80 (66.6%) cases are below 40 age group and 12(10%) cases
are above 40 age group.

Table 1: Distribution based on ACL tear

Age group ACL tear positive ACL tear negative
<40 yrs 80 (66.6%) 10 (8.3%)
>40 yrs 12(10%) 18(15%)
All age groups 92 (76.6%) 28(23.3%)

Chi square 30.06; p value 0.000 which is highly significant.

Among 92 ACL tear, it is further classified according to severity as complete or partial tear.
Among total complete tear cases i.e 32 (26.6%), 17 (14.1%) cases are below 40 age group
and 15 (12.5%) cases are above 40 age group. Among total partial tear cases of 60(50%), 52
(43%) cases are below 40 age group and 8 (6.66%) belong to above 40 age group.

Table 2: Distribution based on Complete/ partial ACL tear

Age group Complete tear | Partial tear Total
<40 yrs 17(14.1%) 52 (43.3%) | 69(57.5%)
>40 yrs 15 (12.5%) 8 (6.66%) | 23(19.1%)

All age groups 32(26.6%) 60 (50%) 92(76.6%)
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Meniscal tear with ACL

Out of total 120 patients meniscal tears are seen in 78(65%) patients and Among 92 patients
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with ACL tear, 60 (50%) patients had associated meniscal tear.

Table 3: Distribution based Meniscal tear with ACL tear
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Meniscal tear positive Meniscal tear negative Total
ACL tear positive 60(50%) 32 (26.6) 92 (76.6%)
ACL tear negative 18(15%) 10(8.3%) 28(23.3%0
78(65%) 42(35%) 120(100%)

Chi square 0.01, p-value= 0.928 which is not significant.

PCL tear

Among 120 cases studied only 10 are having posterior cruciate ligament tear. Out of 10 PCL
cases 8(6.6%) belong to below 40 age group and 2 (1.6%) cases are of above 40 yrs age

group.

Table 4: Distribution based on PCL Tear

Age group PCL tear positive PCL tear negative
<40 yrs 8 (6.6%) 80 (66.6%)
>40 yrs 2 (1.6%) 30 (25%)

All age groups 10 (8.3%) 110 (91.6%)

Chi square 0.25, p value = 0.618 which is not significant.

Meniscal tear

Among 120 cases meniscal tear is seen in 78 (65%) patients. Among the 78 cases 65 (54.1%)

belong to below 40 yr age group and 13(10.8%) are of above 40 age group.

Table 5: Distribution based on Meniscal Tear

Age group Meniscal tear positive Meniscal tear negative
<40 yrs 65 (54.1%) 11 (9.16%) 76
>40 yrs 13 (10.8%) 31 (25.8%) 44
All age groups 78 (65%) 42 (35%) 120

Chi square 38.39, p value = 0.000 which is highly significant.

MCL Tear

Among 120 cases MCL tear is seen only in 8 (6.6%) cases. Among 8 cases 6 (5%) belong to

below 40 yrs age group and 2 cases (1.6%) are above 40 yrs age group.

Table 6: Distribution based on MCL Tear

Age group MCL tear positive MCL tear negative
<40 yrs 6 (5%) 75 (62.5%)
>40 yrs 2 (1.6%) 37 (30.8%)
All age groups 8 (6.6%) 12 (10%)

Chi square 0.22, p value = 0.639 which is non-significant

LCL tear

Among 120 cases LCL tear is seen only in 7 (5.7%) cases. Among 7 cases 5 (4.1%) cases

belong to below 40 years age group and 2 (1.6%) are of above 40 yrs age group
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Table 7: Distribution based on LCL Tear

Age group LCL tear positive | LCL tear negative
<40 yrs 5 (4.1%) 80 (66.6%)
>40 yrs 2 (1.6%) 33 (27.5%)

All age groups 7 (5.7%) 113 (94.1%)

Chi square 0.00, p value = 0.972 which is non-significant.

Discussion

Imaging of the knee presents a special challenge because of its complex structure. A variety
of imaging modalities are currently used to evaluate knee abnormalities. These modalities
include standard radiography, scintigraphy, computed tomography, magnetic resonance
imaging, and arthrography. MR imaging has revolutionized knee imaging. It has been
compared by various studies between magnetic resonance and arthroscopic findings. These
studies validate the role of MR imaging in the clinical arena, especially for the evaluation of
ligamentous injuries.

There are many advantages of MR imaging over other modalities. This study included 120
patients with a traumatic knee injury, complaining knee pain and were clinically suspected
ligament injuries, underwent Knee joint MRI. All the scans were done in the department of
Radiodiagnosis, KIMS RF using PHILIPS Acheival.5 TESLA. It was done during the period
from December 2020- April 2022. They were done prospectively using a scan protocol,
which included TIW, T2WI, and Proton Density images in coronal, sagittal planes and Fat
saturated, T2W images in coronal and axial images. The study population is divided as below
40 yrs age group and above 40 yrs age group. Most of the patients who underwent MRI of the
knee for ligament injuries are below 40 years of age group.

Anterior cruciate ligament

Among total 120 cases 92(76%) patients had anterior cruciate ligament tear. Out of 92 cases
of ACL tear 32 (34.7%) had a complete tear, and 60(65.2%) patients had a partial tear. Out of
92 patients who had an ACL tear, 78 (84.7%) patients have meniscal tear . Rajesh umap et
al., in his study, found that out of 100 cases, ACL injuries are most common among knee
injuries. The MRI findings noted were anterior cruciate ligament injury (76%), followed by
medial meniscal injury (38%).The percentage of anterior cruciate ligament injury is exactly
matching our study i.e 76%. In 19. Hemangi Balat et al. study, 32 out of 50 (64%) patients,
had an ACL injury, only eight patients (25%) had a complete tear, and 24 patients (75%) had
a partial tear of ACL 20. Singh JP et al., in their study of 173 patients, 78 patients (45.08%)
had ACL tears, and among these 52 (66.67%) were partial, 16(20.51%) were complete. The
authors concluded that ACL tears were more common than the other ligamentous injuries and
partial tears are more common than complete tears, which is coinciding with our study. 21.
Anil Madurwar et al., in which authors noted 36 (76%) ACL tears in total 50 knees examined
on MRI, which is exactly coinciding with our study. For ACL tear, only some sequences
were considered useful, like the sagittal images of Tlw and proton density as well as Tlw
coronal images. Out of these, the most useful sequence was proton density in the sagittal
plane posterior cruciate ligament PCL injuries were less common than ACL injuries, and
reported rates vary from 3% to 20%. In The PCL is a stronger ligament, has a low incidence
of tears. There were 10 (8.3%) patients of PCL tear identified. The sensitivity, specificity, and
accuracy of MRI identifying PCL tear is 100%. 1. Rajesh Umap et al. found Out of a total of
100 patients, the percentage of PCL injuries detected was 15%. Out of a total of 15 PCL
injuries, 6 patients had partial tear, 6 patients had complete tear and 3 patients had grade |
sprain. In a study by 22.Grover et al., where they analyzed findings of 510 consecutive MRI
of knee joints with an emphasis on PCL tear 11(2%) patients had different grades of tear on
MRI, which was confirmed by arthroscopy. Other 202 patients who underwent MRI and
arthroscopy for internal derangement of the knee, none of the patients had any PCL injury as
predicted by MRI. 21. Anil Madurwar et al. in his study out of 50 cases he noted 6% PCL
injury cases, 20. Singh JP et al. also studied 50 cases and he noted 5.6% positive PCL cases.
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and Shetty et al. in his 50 cases study noted 4.4% of patients with knee injury having PCL
tears. In 19. Hemangi Balat et al. study, out of 50patients, 16% of patients had PCL injury
while in 23. Schulz et al. study that 20% of patients had PCL tear.

Medial collateral ligament

There were a total of 8 (6.6%) MCL injuries, out of 120 case studies. In 1. Rajesh Umap et al.
study Out of a total of 100 patients complete MCL tear is noted in 1 patient, a partial tear in 3
patients and grade | sprain noted in 1 patient i.e the total MCL injuries in their studies are
about 5%. In 19.Hemangi Balat et al. study out of 50 patients, 23 patients (46%) had MCL
tear. 25. Schweitzer M et al., In a study population of 76 patients he studied exclusively on
medial collateral ligament injuries and he concluded the maximum number of patients with
knee pain who had MCL tear belonged to grade 2. Mink JH et al. ! observed on MRI and
arthroscoPy of 11 patients who had a tear of ACL and among them seven patients had a tear
of MCL 1. Anil Madurwar et al. in his study out of 50 cases he noted 14 (28%) having
MCL tear.

Lateral collateral ligament (LCL) tear

Among 120 cases LCL tear is seen only in 7 (5.7%) cases. Among 7 cases 5 (4.1%) cases
belong to below 40 years age group and 2 (1.6%) are of above 40 yrs age group M. Rajesh
Umap et al. study Out of a total of 100 patients 17 (17%) cases showed tear in lateral
collateral ligament. In Hemangi Balat et al. ¥ study out of 50 patients, 12 patients (24%)
having an LCL tear . Anil Madurwar et al. in his study out of 50 cases he noted 9 (18%)
having MCL tear.

Conclusion

In this study, it was found that

= Ligament injuries and meniscal injuries frequently occur in patients with traumatic knee
joints. It is noted that ACL is the most commonly injured ligament and partial tears being
more common than complete tears followed by Meniscal tears, PCL tears and collateral
ligament tears.

= MRI is highly sensitive and accurate in identifying both anterior cruciate and posterior
cruciate ligament tears.

=  While ACL and MCL tears showed predilection towards medial meniscus tear, LCL tear
showed a strong relationship with a lateral meniscus tear.

= To find ACL tear, proton density sagittal images proved to be most useful. For PCL tear,
T2W sagittal images helped the most, and for MCL tear, it was Fat saturated coronal
sequence. LCL tear was most well depicted on proton density coronal sequence.

= Mistakes are more likely to happen in partial anterior cruciate ligament tear because they
can be missed or can be over-diagnosed on MRI.

= Describing the type ligament tears with image findings of MRI helps the orthopedic
surgeons in the treatment of Ligamentous injuries of the knee. A conservative approach
indicated in case of partial tears, and reconstructive surgery was indicated in complete
tears.
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