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Abstract

Introduction: Due to its anatomical structure, its exposure to external forces and the functional demands placed on it, Knee Joint
is one of the most commonly injured joints.

Objective: To observe the sensitivity and specificity of MRI in detecting cruciate ligaments tears, and confirmed with
arthroscopy.

Materials and Method: It was conducted at Ramkrishna Care Hospital, Raipur. 67 patients with complaints of knee pain with
history of knee injury between the age group of 15-60 years were selected for study.

Results: 61 had ACL tear on MRI out of which 58 showed similar results on arthroscopy. The sensitivity, specificity and
accuracy for MRI for ACL came out to be 100%, 66.67% and 95.52% respectively. Similarly out of 2 patients diagnosed with
PCL tear on MRI examination only 1 had positive result arthroscopically giving sensitivity of 50%, specificity of 90% and
accuracy of 98.5%.

Conclusion: Magnetic Resonance Imaging has highly accurate for pre-operative diagnosis of ligamentous injuries of knee joint

and can be used as a screening tool before arthroscopic examination.
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Introduction

Largest and complex joint of the body is Knee joint
which consist of two condylar joint between the
corresponding condyles of femur and tibia and a sellar
joint between patella and femur.®

Joint stability is highly dependent on its supporting
ligamentous structures, therefore injuries of ligaments
is extremely common, which vary from simple
ligamentous strain to complex injuries involving
ligamentous disruption and associated fractures.®

Stabilisers of the knee is cruciate ligaments which
work as both forward and backward motion of tibia on
femur and provide an axis around which rotatory
movement are assisted.®

Due to road traffic accidents or sports related knee
joint injuries constitute a large proportion of
musculoskeletal trauma encountered in emergency, so a
detailed clinical examination with numerous stability
test provide 70% accuracy in diagnosing pathology of
joint.58) However in acute stage, due to pain, clinical
tests may not be appropriate, so MRI is preferred choice
of investigation.

MRI is non-invasive and is less sensitive for the
anterior cruciate ligaments injuries. In case of medial
collateral ligament injury, mild degrees of injury
correlate well; imaging is less accurate in grading more
severe injuries.(” With the comparison with other
diagnostic methods, MRI has the advantage of
demonstrating the cartilages, bones, soft tissues and
ligaments directly in detail in different planes.®

Arthroscopy is considered as gold standard among
the investigative modalities®'® for diagnosis of
traumatic intra-articular knee lesions, however it is an

invasive procedure
anaesthesia. (112

The purpose of this study is to observe the role of
MRI in detecting cruciate ligaments tears, confirmed
subsequently with arthroscopy.

requiring hospitalisation and

Materials and Method

This  prospective, observational study was
conducted at Ramkrishna Care Hospital, Raipur,
Chhattisgarh. Consent was taken from all study
population. We studied 67 patients with complaints of
knee pain or instability/ locking/ giving away sensation
with history of knee injury between the age group of
15-60 years over a period of 24 months (November
2014 to October 2016).

The study participants underwent MR Imaging of
the knee followed by arthroscopy of knee when they
present with history of suspected internal derangement
of knee joint.

All the patients underwent Arthroscopy and the
arthroscopic findings were recorded. There was an
average of 4-6 weeks of duration between time of
injury and MRI taken. Surgeon was unaware of MRI
findings in all the cases prior to arthroscopy.
Subsequently the findings of MRI and Arthroscopy
were compared and analyzed.

SPSS Version 19.0 for analysis of data and
Microsoft Word and Excel was used. Sensitivity,
Specificity, Positive predictive value and negative
predictive value was used for comparison between MRI
and Arthroscopy.
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Results

All patients (67) were between the age 15yr - 60yr
with mean age of 29.25 years. Among the 67 patients
56(83.58%) were male and 11(16.42%) were female.

On basis of MRI and Arthroscopic findings out of
the 67 patients, 61 (91.04%) patients showed ACL tear
on MRI however on arthroscopy only 58 (86.57%)
patient showed ACL tear. Out of 2(2.99%) patients with
PCL tear only 1(1.49%) showed positive result on MRI.

Table 1: Structure injured in MRI and arthroscopy
MRI Arthroscopy

ACL 61 58

PCL 1 2

Among 61 patients showing positive findings in
MRI 58 showed ACL tear in arthroscopy while 3 were
false positive. 6 patients who showed intact ACL in
MRI had same result arthroscopically.

Table 2: Correlation between MRI and arthroscopic
findings for ACL tear

ACL Arthroscopy
+ve -ve Total
MRI +ve 58 3 61
- ve 0 6 6
Total 58 9 67
MRI showed 100% sensitivity and negative

predictive value for ACL tear while specificity was
66.67% and accuracy of 95.52% with positive
predictive value of 95.08%.

Table 3: Correlation between MRI and arthroscopic
findings for ACL tear

MRI showed 100% positive predictive value for
PCL tear while negative predictive value was 98.48%,
along with sensitivity of 50% with specificity of 100%
and accuracy of 98.51%.

Table 5: Correlation between MRI and arthroscopic
findings for PCL tear

PCL Tear (%)
Sensitivity 50
Specificity 100
Positive Predictive Value 100
Negative Predictive Value 98.48
Accuracy 98.51

Sag>Cor(-14.2)>Tra(-0.0)

Fig. 1: MRI in sagittal section showing mid
substance tear of ACL. Note the increase in signal
(hyperintense) within the course of ACL

ACL Tear Value

(%)

Sensitivity 100
Specificity 66.67
Positive Predictive Value 95.08

Negative Predictive Value 100
Accuracy 95.52

Out of 2 patients showing positive findings in
Arthroscopy only 1 showed positive findings in MRI.
66 patients who showed intact PCL in MRI had 65
patients with true negative result while only 1 was false
negative.

Table 4: Correlation of MRI and arthroscopic
findings for PCL tear

PCL | Arthroscopy
+ve -ve Total
MRI +ve 1 0 1
-ve 1 65 66
Total 2 65 67
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Fig. 2: MRI in sagittal section showing tear of ACL
from femoral attachment. Note the increase in signal
(hyperintense) at femoral end
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Fig. 3: Sagittal section of MRI showing avulsion of
PCL from tibial attachment. Note the discontinuity
of the hypointense curving band at the tibial end

Fig. 4: Complete Mid-substance tear of ACL with
ACL remnant stump on tibial attachment

Fig. 6: Complete ACL tear from femoral attachment

Discussion

In case of ACL tears diagnostic accuracy of MRI
examination came out to be 95.52% with sensitivity of
100% and specificity of 66.67%. There were 3 false
positive interpretation of ACL tear on MRI compared
with arthroscopy. These might be explained by the
presence of partial tears which may be missed on
arthroscopies. Similar study conducted by Singh J P et.
al®® showed accuracy of 98.84% with sensitivity of
98.72% and specificity of 98.94%.A study done by Riel
et. al™ found similar results with accuracy of 97% and
sensitivity and specificity of 98% both. Gupta MK et
al® conducted identical studies on 40 patients with
knee injuries with comparable objectives found
accuracy of MRI for ACL tear to be 90% with
sensitivity of 91.3% and specificity of 88.2%. A study
by Subhash R Puri®® on co-relation between MRI and
arthroscopic findings in knee injuries, found accuracy
of MRI examination for ACL tear to be 96% with
sensitivity of 81% and specificity of 96%. Similarly Ali
Akbar Jah et. al®” observed MRI accuracy for ACL
tear to be 88.5 % and sensitivity and specificity of
78.3% and 95.7% respectively. S Gupta®® found MRI
accuracy to be 90% with sensitivity of 88.89% and
specificity of 98.48%. Our MRI diagnostic accuracy
and sensitivity in ACL tear is similar to that reported by
above mentioned studies while specificity has been
slightly inferior which might be because of the
degenerative changes that tend to increase the signal
intensity.

Diagnostic accuracy of MRI for PCL tear to be
98.51% with sensitivity of 50% and specificity of
100%. Oei et al® conducted a meta-analysis by
combining 29 studies from 1991 - 2000 found
sensitivity of 91% with specificity of 99%. Riel et. al®¥
conducted similar results with accuracy, sensitivity and
specificity all to be 100%. Gupta MK®® found accuracy
of 95% with sensitivity of 98.2% and specificity of
96.1% for MRI examination of PCL tear. S Gupta et
al®® found MRI accuracy of 100% for PCL tear, the
sensitivity and specificity observed by S Gupta et al®®
for PCL injury was also 100%. Our result as mentioned
above has comparable accuracy and specificity for PCL
tear while sensitivity was found to be low which may
be due to less number of positive cases.

Conclusion

It was concluded that MRI has high accuracy in
diagnosing cruciate ligament injuries. This makes it
most appropriate screening tool for therapeautic
arthroscopy. The sensitivity for Anterior Cruciate
Ligament tear is higher as compared to PCL.
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