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ABSTRACT: The aim of this study is to assess the accuracy of MRI knee joint in diagnosing the
internal derangement of knee with arthroscopy as reference standard. Internal derangement of knee
refers to a group of disorder involving disruption of the normal functioning of the ligaments or
menisci of knee joint. It can be traumatic or degenerative. MRI is most commonly indicated in
patients with suspected injuries of the menisci and ligaments. This prospective study was done in the
department of radiodiagnosis, KMCT medical college. In this study 150 patients suspected to have
internal derangement of knee were included. MRI knee and arthroscopy were done in all cases. MRI
had a diagnostic accuracy of 88% in ACL injuries, 93% in PCL injuries, 88% in medial meniscal
injuries and 91% in lateral meniscal injuries. MRI is highly accurate in diagnosis of ligament and
meniscal injuries and it can replace diagnostic arthroscopy in patients with internal derangement of
knee.
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INTRODUCTION: Knee joint is the largest and complex joint of the body and also most commonly
injured joint due to the lack of proper bony support. The stability of the knee joint is highly
dependent on its supporting ligamentous structures, therefore injuries of ligaments and menisci are
extremely common.( Internal derangement of knee refers to a group of disorder involving
disruption of the normal functioning of the ligaments or menisci of knee joint.(?) It can be traumatic or
degenerative. MRI is most commonly indicated in patients with suspected injuries of the menisci and
ligaments. The use of arthrography and arthroscopy improves the accuracy of the diagnosis, but both
are invasive and can cause complications. MRI has revolutionized our ability to understand the soft
tissue anatomy and pathology of musculoskeletal system. The role of MRI in imaging of knee has
steadily increased over years. Magnetic resonance imaging with its excellent soft tissue contrast and
multiplanar imaging capabilities has overcome the limitation of other imaging modalities. Hence it
has become the investigation of choice for patients with suspected internal derangement of knee.

METHODS AND MATERIALS: Approval for this study was obtained from scientific and ethical
committee in our medical college and written informed consent was obtained from all the patients. A
total of one hundred and fifty patients with an age range of 21 to 66 years (Mean age of 31 years)
with suspected internal derangement of the knee were subjected to MR examination and followed by
arthroscopy. All patients underwent MRI knee joint with GE HDxt series 1.5 tesla system with a
phased array knee coil. Imaging sequences included PD sagittal, PD coronal, PD axial
(2460/32[TR/TE], 4mm thick, 256x256 matrix), T2 sagittal (4900/87[TR/TE], 3mm thick, 256x256
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matrix), T1 coronal, T1 sagittal (800/8[TR/TE], 4mm thickness, 384x224 matrix), STIR coronal
(5460/48[TR/TE], 4mm thickness, 256x160).

The criterion that was used for diagnosing the presence of a meniscal tear was the presence
of a hyperintensity that extended to articular surface. The cruciate ligament was described as either
normal, partial tear and complete tear. MR examination of knee was performed before arthroscopy
was done. Records of MRI and arthroscopic findings were kept and compared. Arthroscopic findings
were regarded as the reference standard.

RESULTS: Of the total 150 patients, 92 were male (61%) and 58(49%) were female. The mode of
injury was trauma in 95(63%) patients, whereas degenerative in 55(37%) patients. The age ranged
from 21 to 66 years. Right knee was affected in 89(59%) and left knee in 61(41%) patients. True
positive, true negative, false positive and false negative cases are shown in Table 1.

Ligament/ | True True False False
Meniscus | Positive | Negative | Positive | Negative
ACL 63 69 13 5
PCL 46 94 6 4
MM 65 67 13 5
LM 46 76 18 10

TABLE 1

Sensitivity, specificity, positive predictive value, negative predictive value and accuracy of
MRI for diagnosing ACL, PCL, medial meniscus and lateral meniscus injuries are shown in Table 2.

Test ACL | PCL | MM LM
Sensitivity | 92.65 | 92 | 92.86 | 82.14
Specificity | 84.15| 94 | 83.75| 80.85

PPV 82.89 | 88.46 | 83.33 | 71.88

NPV 93.24 | 95.92 | 93.06 | 88.37
Accuracy 88 |93.33| 88 |81.33

TABLE 2

DISCUSSION: The purpose of this study was to compare the accuracy of MRI in diagnosing the
Internal Derangement of the Knee with arthroscopy as reference standard. MRI is a noninvasive
modality and is routinely used to diagnose wide spectrum of internal derangement of knee. It has
replaced conventional arthrography in the evaluation of internal derangement of knee and plays an
important role in reducing the morbidity and costs associated with negative arthroscopic

examinations.

There are various studies that support the view that the accuracy of MRI could modify the
treatment plan of knee injuries. In a study conducted by McKenzie et al® 332 patients with suspected
internal derangement of knee were included. The diagnosis was initially decided upon the clinical
examination and the treatment plan was decided before MRIL. Out of 113 patients with clinical
diagnosis of meniscal tears 57 patients were not confirmed with MRI. This result leaded to change in
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the treatment plan in 62% of the patients. From those patients initially planned for surgery only 38%
finally underwent arthroscopy. In another study conducted by Weinstabl et al¥ patients were
randomly distributed in two groups. All the patients of the first group had MRI examination before
arthroscopy. In this group only 2% of patients didn't have positive findings during arthroscopy.
Second group patients underwent arthroscopy without MRI examination. In this group, only in 30%
of patients arthroscopy confirmed the findings of clinical examination.

If MRI is used as the pre-operative screening tool for internal derangement of knee, then
there may be significant reduction in unnecessary diagnostic arthroscopies. In a study done by Imhoff
et al,(®) the negative predictive value for meniscal tears was 94% and the positive predictive value
was 54%. They concluded that due to the high negative predictive value, a normal MRI scan allows to
eliminate a meniscal pathology and so there is no need for a diagnostic arthroscopy. In a study
conducted by Asif et al. obtained negative predictive value of 81% for medial meniscal tears and 95%
for lateral meniscal tears. They concluded that due to a high negative predictive value, a normal MRI
scan allows eliminating a meniscal lesion and so there is no need for diagnostic arthroscopy in
diagnosing internal derangement of knee.(® This shows the effective role of MRI in selecting patients
for therapeutic arthroscopy. These studies matched with our study which showed that MRI scans had
a high negative predictive value and hence can be used to exclude pathology in doubtful or uncertain
cases.

Our study showed false positive rate of 13% for medial meniscal tears and 18% for lateral
meniscal tears. It can be explained by the fact that meniscal tears and meniscus degenerative changes
have the similar appearance in MRI, by giving high signal within the meniscus(”) Diagnosis then
depends on the expansion of the high signal line towards articular surface.(® One of the most frequent
causes for false positive MRI regarding the lateral meniscus is the misinterpretation of the signal
coming from the inferior knee artery.® The popliteal bursa or Humphrys' ligament may mimic
posterior lateral meniscus tears.

According to McKenzie et al® the common causes for false positive diagnosis includes
misinterpretation due to variable anatomic structures, overestimation of pathology countered as
meniscus tear, false negative arthroscopic findings and tears within the meniscus without extending
to the articular surface. False negative results seem to occur exclusively from misinterpretation of
MRL

Our study showed MRI sensitivity of 92% in diagnosing ACL injuries. Our study matched with
the study done by Rubin et.al. Who reported 93% sensitivity for diagnosing ACL injuries.(? Similarly
several studies have shown a sensitivity of 92-100% for the MR diagnosis of ACL tears. Accuracy of
MRI in diagnosing ACL tears was 88% in our study. The study done by V kumar and A C hui showed
accuracy of 93% for ACL tears.(!) In a multicentric analysis, published by Fisher et al, the accuracy
ranged from 78-97% for the anterior cruciate ligament.(!2) Study by F. Rayan & Sachin Bhonsle
showed positive predictive value of 81% and negative predictive value of 95%, sensitivity of 81%,
specificity of 96% and accuracy of 93%.(13)

False positive results in case of ACL is due to intraligamentous degeneration. The difficulty in
diagnosing partial ACL tears is related to the nonspecificity of intrasubstance signal abnormality.(19

False negative results mostly arises due to disruption of collagen fibres which are
arthroscopically occult.

In case of PCL the sensitivity, specificity, accuracy, positive predictive value and negative
predictive value of MRI were 92, 94%, 93%, 88%, 95% respectively in our study. In Study by Ali
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Akbar esmaili jah sensitivity, specificity, accuracy, positive predictive value and negative predictive
value of MRI in case of PCL injuries were 81%, 100%, 94%, 100% and 96%.15 MRI has a high
negative predictive value in our study. This indicates that with negative result for PCL, diagnostic
arthroscopy can be avoided.

In a multi-center analysis of one thousand and fourteen patients, Fischer et al.(12) Reported
accuracy of 93%, 99%, 89% and 88% for diagnosing ACL, PCL, medial meniscus and lateral meniscus
injuries respectively with MRI. Our study had accuracy of 88%, 93%, 88% and 81% for diagnosing
ACL, PCL, medial meniscus and lateral meniscus injuries respectively with MRI. Various other studies
also had similar results with our study.

In summary, from our results, the accuracy of MRI in medial and lateral meniscus tear was
88% and 81 % respectively, while for ACL and PCL rupture was 88% and 93% respectively. In the
existing bibliography the accuracy of MRI reaches 90% in medial meniscus and ACL injuries, is lesser
in lateral meniscus injury and slightly higher in PCL injuries.(16.17.18)

CONCLUSION: MRI is highly accurate in diagnosis of ligament and meniscal injuries and it can replace
diagnostic arthroscopy in patients with internal derangement of knee. In particular, MRI has a high
specificity and negative predictive value, suggesting that screening MRI studies can effectively rule
out the presence of meniscal lesions and ligament injuries and reduce the number of unnecessary
diagnostic arthroscopies performed. MRI is useful in situations where the results of a clinical
examination are uncertain, and it is the most appropriate diagnostic screening tool to use before
therapeutic arthroscopy.
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FIGURE 1: MRI PD axial and sagittal images showing bucket handle tear of medial meniscus with
flipped meniscus sign (Arrow).

Fig. 1B
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FIGURE 2: MRI PD sagittal and axial images showing bucket handle tear of medial meniscus with
flipped meniscus sign (Arrow) and double PCL sign (Arrow).

Fig. 2B Fig. 2C

FIGURE 3: MRI PD sagittal image shows horizontal tear of medial meniscus.
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FIGURE 4: MRI PD sagittal image shows vertical tear of medial meniscus.

FIGURE 5: MRI PD sagittal image shows vertical tear of lateral meniscus.

FIGURE 6: MRI PD axial and sagittal images showing radial tear of medial meniscus with ghost
meniscus sign (Arrow).
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FIGURE 7: MRI PD sagittal, T2 sagittal and T1 sagittal images showing complete tear of Anterior
cruciate ligament.

Fig. 7A

Figure 8: MRI PD sagittal, T2 sagittal and T1 sagittal images showing avulsion fracture of tibial
attachment site of Posterior cruciate ligament.
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FIGURE 9: MRI PD sagittal image shows
mucoid degeneration of anterior
cruciate ligament.
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