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A B S T R A C T
Introduction:
The knee is an important weight-bearing joint, capable of performing complex and extensive movements. The study
endeavors to determine the role of MRI in diagnosing Anterior cruciate ligament injuries of the knee in comparison to
diagnostic arthroscopy in Indian population.
Material and Methods: This prospective study was carried out in the Department of Radio diagnosis in collaboration with
the Department of ORTHOPAEDICS (sports injury center) TERTIARY Hospital. 22 patients presenting with instability and
pain of the knee joint and clinical suspicion of ACL injury included in the study. Two patients lost to follow-up hence, were
excluded from the survey. These patients underwent MR imaging. Informed and written consent was taken from the patient
before they included in the study. All 20 patients were subsequently followed up by arthroscopy/clinically examinations and
correlated with findings on MR imaging.
Results: Sensitivity of MRI in the diagnosis of ACL injuries is high (90%) however specificity is low. FSE sagittal T2 and coronal
PD and STIR sequences were found to be more sensitive to the spectrum of cruciate ligament tears. STIR sequences were
useful to evaluate associated bone contusions.
Conclusions: MRI has confirmed as the ideal approach for primary diagnosis of ACL lesions. It is noninvasive, fast, can be
done on the outpatient basis and is free of complications as compared to diagnostic arthroscopy. But Arthroscopy still
remains gold standard for ACL tear diagnosis.
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INTRODUCTION

Knee is frequently subjected to direct trauma due to its
anatomical configuration and because it is the largest joint
in the human body.1 Therefore it is one of the most affected
joints by traumatic conditions.
Knee pain is a complaint in 20% of the general adult population
and trauma; knee accounts second most common complaint.
Sports-related activities account for approximately 60% of
knee injuries producing ligament laxity. The incidence of knee
injuries has increased in countries where sporting activities
such as skiing, soccer, and baseball are in popularity. Pain and
related symptoms may derive from damage to one or more
of the soft tissues structures that stabilize and cushion the
knee joint which include the ligaments, muscles, tendon, and
menisci or from trauma to the bones forming the joint.
Most injuries to bones can easily diagnose on the plain x-ray.
However, soft tissues injuries of the knee are one of the most
common and clinically challenging musculoskeletal disorders
in patients presenting to the emergency department.
Therefore establishing clear-cut diagnostic and therapeutic
objectives for these injuries are important. Accurate and

timely diagnosis increases the likelihood of fully restoring,
regular and pain-free use of the affected knee. Misdiagnosis
or mismanagement of damage to supporting structures of the
knee may lead to chronic knee instability with subsequent
development of degenerative joint disease and loss of knee
function. In general, most injuries to knee arise from highenergy trauma such as motor vehicle accidents and sports.
Therefore, patients tend to be young men. Ligamentous and
meniscal Injuries are most likely in young and middle-aged
adults whereas children and adolescents are more susceptible
to osseous damage.
Magnetic resonance imaging has nowadays become the
mainstay in the diagnosis of soft tissue injuries in and around
the knee joint thus helping in alleviating patient’s agony. The
most significant advances in knee imaging have made in
the realm of Magnetic Resonance Imagine (MR imaging).
Since then, because of its improved Signal to Noise Ratio
(SNR), higher resolution, reduced artifacts and shorter
imaging times and improved accuracy of MRI, it has clearly
emerged as the primary imaging tool in the workup of knee
joint pathology. It has changed the traditional algorithm
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for knee joint pathology, particularly when cruciate
ligament tears in cases of twisting injuries to the knee are
suspected, and MRI has made it possible to look into the
injured knee non-invasively thereby avoiding invasive
procedures and further morbidity. Soft tissue discrimination
with MR imaging is excellent and definite differences can
make between cortex, marrow, ligaments, tendons, muscle,
synovium, vascular and cartilaginous elements.2 Additional
advantages of MR Imaging are multi-planar and thin section
capabilities and the ability to evaluate subchondral bone and
marrow. Kinematic and dynamic MR techniques provide
an improved perspective for assessing the biomechanics of
the patellofemoral joint and the standard functions of the
ligamentous structures of the knee.
Arthroscopy has a dual advantage of being both diagnostic
and therapeutic. But the use of anesthesia and requirement
for hospital stay has become an important drawback in
diagnostic ability of arthroscopy.
MRI being the new non-invasive screening modality in
ligamentous injuries of the knee and hence can reduce the
increasing load of diagnostic arthroscopy.
The study aimed to determine the role of MRI in diagnosing
Anterior cruciate ligament injuries of the knee in comparison
to diagnostic arthroscopy in Indian population.

Age (years)
15-25
26-35
36-45
Total

MATERIAL AND METHODS

This prospective study was carried out in the Department
of Radiodiagnosis in collaboration with the department of
orthopedics (sports injury center) at Tertiary Hospital. 22
patients presenting with instability and pain of the knee joint
and clinical suspicion of ACL injury included in the study.
Two patients lost to follow-up hence, were excluded from
the survey. These patients underwent MR imaging. Informed
and written consent was taken from the patient before they
included in the study. Patients age Between 15 to 45 yrs with
having a history of pain, swelling and instability following
trauma and on clinical examination indicating ligamentous
injuries were included in study. Patients Not consenting
for imaging study as per protocol, unable to undergo MRI
due to pacemakers aneurysm clip, metallic foreign body in
or near the joint, having a contraindication to arthroscopy
with previous history of knee surgery and having severe
osteoarthritis, with a known history of joint disease e.g.
rheumatoid arthritis etc. were excluded from study.

STATISTICAL ANALYSIS

Descriptive statistics like mean and percentages were
calculated to interpret the results.

RESULT

A set of 20 patients (13 male and 7 female) presenting with
instability and pain of the knee joint and clinical suspicion
of ACL injury were included in the study. These patients
underwent a physical examination, plain x-ray MR imaging
and subsequent arthroscopy / clinical follow-up.
Maximum patients belonged to age group between 15-25
years accounting of 11 patients (55%). 26-35 years constituted
the next major group. Youngest patient was 16 years old,
and oldest was 40 years (table 1). Twisting injury was the

No. of patients
Percentage
11
55%
7
35%
2
10%
20
100%
Table-1: Distribution according to age

Mechanism of injury
No. of patients
Twisting injury
12
Anterior blow
4
Fall
2
Valgus
1
Varus
1
Total
20
Table-2: According to mechanism of injury
Findings
No. of patients
Medial meniscus tear
2
Lateral meniscus tear
1
Joint effusion
15
Edema
11
Table-3: Associated findings

predominant mode of injury accounting for more than half
of patients 12 (60%). The anterior blow was the following
common way of damage (Table 2). Sensitivity of MRI noted
in diagnosing ACL injuries is of about 18 (90%) however,
specificity was only 27.5%. Joint effusion was most common
associated finding in the case of post-traumatic knee seen in
80%. The second most common finding was marrow edema
in surrounding bones noted in 55% cases (Table 3). While
confirming the same with arthroscopy all patients had ACL
injury.

DISCUSSION

In the age range of 15 to 45 with a mean age of 28 years.
Maximum number patients 11 (55%) were of the age group
of 15- 25 years. It included 13 men and seven female patients
who comprised of 65% and 35% respectively. It indicated
males are seen to be more commonly affected rather female
because of their increased incidence of physical activity
in them. Our findings are seen to have discordance when
compared to study conducted by Gwinn DE et al3 in 2007
which examined the relative incidence of anterior cruciate
ligament injury in men and women at the United States
Naval Academy, who found that women athletes had 3.96
times more chances of injuries as compared to their male
counterparts. The study was conducted in active population
and compared only the incidence of ACL injuries which is
the reason of discordance between the findings. Our study
includes all types of patients irrespective of the profession and
has studied all kinds of ligament injuries. Anterior cruciate
ligament tear noted in 26 18 patients in MRI. 12(66.67%)
cases showed mid-substance tears; 4(22.22%) patients had
tears at the femoral attachment and 2(11.11%) at the tibial
attachment. Bergquist et al. in 1991 in their study reported
mid-substance tears as the commonest type (90%).4 In
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1985 David A Turner et al. also in their published findings
indicating mid-substance being the most common site of
injury in 4 out of 6 cases.5,6 Abnormality of ACL contours on
sagittal images is the most important initial sign indicative if
its injury which noted in 12 cases. These findings are seen to
be in concordance with G A Tung et al. in 1993 as quoted this
conclusion to have the highest sensitivity and specificity with
values of 96% (48 out of 50 examinations) and 94%(50 out of
53%) on sagittal images.7 In secondary signs, bone contusion
was the most common finding found in our study in 11 cases
(55%) followed by PCL abnormalities which were seen to
collaborate with TR McCauley in 1994 who found bone
contusion in 61 out 68 patients.8 However, E A Brandser
et al. in 1996 found no difference in diagnostic performance
when only initial signs used and when both primary and
secondary signs used by comparing the area under receiving
operating curve values being 0.80 for secondary and 0.93 for
the primary. They found out that the secondary signs like
the bone contusion, anterior translation of the tibia, and an
uncovered posterior horn of the lateral meniscus to be the
most useful for diagnosis.9 Mink et al. in 198810 In tears
of anterior cruciate ligament the sensitivity and specificity
were found to be 96% and 25% respectively which is found
partly corresponding to Fischer et al. in 1991 study as the
precise nature of is low in our study.11 Study by Rezaei Y et
al. in 2007 also showed a low sensitivity and specificity 73%
and 77% respectively.12 The diagnostic accuracy of MRI vs.
clinical / arthroscopy was studied by and found results to be
just above 90% in both the evaluations. The difference in the
results could be due to small sample size. J K Lee et al. in 1988
found the sensitivity and specificity of MR imaging was 94%
(17 of 18) and 100% on comparison with arthroscopy and
clinical test.13 Similar results were found in our study with
sensitivity of 90% and 100% on comparison with arthroscopy
and clinical test.

CONCLUSION

The sensitivity of MRI in the diagnosis of ACL injuries is
high (90%) however, specificity is low. FSE sagittal T2 and
coronal PD and STIR sequences were found to be more
sensitive to the spectrum of cruciate ligament tears and coronal
sequences for other ligament injuries. STIR sequences were
useful to evaluate associated bone contusions. Arthroscopy
is considered as” the gold standard” for the diagnosis of
traumatic intraarticular knee lesion having an accuracy as
high 100%, however it is an invasive and expensive tool that
requires hospitalization and regional or general anesthesia.
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