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Abstract

The purpose of this study is to compare the findings of magnetic resonance imaging with arthroscopy in internal derangements of
knee and to assess the sensitivity, specificity and accuracy of magnetic resonance imaging in comparison to arthroscopy.
Methods and Materials: Fifty six patients with history of suspected internal derangement of knee were evaluated prospectively
with MRI and compared with arthroscopy during a one and half a year period from January 2016 to June 2017 at Katuri Medical
College & Hospitals, Chinakondrupadu, Guntur. 1.5 Tesla MRI machine using a closed extremity coil is used. Commonly used
sequences in MRI of the knee include Turbo-spin echo (TSE), FFE (Gradient echo) and Short Tau Inversion Recovery (STIR)
sequences in Axial, Sagittal and Coronal planes using a slice thickness of 3 mm with a 0.3 mm slice gap. Arthroscopy of the knee
with standard anteromedial and anterolateral portals with the patient in supine position done in all the cases.

Observations: The diagnostic sensitivity, specificity and accuracy of MRI in detecting cruciate ligament and meniscal injuries as
compared to arthroscopy is as follows: Anterior Cruciate Ligament (ACL): 97.29%, 89.47%, 94.64% ; Posterior Cruciate
Ligament (PCL): 100%, 100%, 100%; Medial Meniscus (MM ): 100%, 93.33%, 98.21% and Lateral Meniscus (LM): 93.10,
92.59, 92.85. Most common lesions found were ACL and Medial Meniscal tears (posterior horn of MM being the most common
site).

Summary and Conclusion: MRI is a useful non-invasive modality having high sensitivity, specificity and accuracy in
diagnosing cruciate ligament and meniscal injuries. MRI should be considered as the first line of investigation in all patients with
suspected internal derangements of knee. MRI being easily available and non-invasive is useful as a pre-operative screening

modality, thus improves the quality of diagnostic and therapeutic arthroscopies and further reduces the morbidity.
Arthroscopy is the gold standard in diagnosing cruciate ligament and meniscal injuries.
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Introduction

The knee joint is one of the most vulnerable and
frequently injured joints of the body. The injuries can
be either acute or chronic and they constitute a major
cause of pain and instability.

The various imaging modalities currently used to
evaluate pathological conditions of the knee include
conventional radiography, fluoroscopy, arthrography,
sonography, computed tomography, nuclear medicine
and magnetic resonance imaging.

The imaging of most pathological entities requires
plain films. The use of fluoroscopy and sonography to
guide interventional procedures and CT to evaluate
complex fractures has become routine. The role of MRI
in imaging of knee has steadily increased over the years
and is often the main or only imaging tool for
evaluation of suspected internal derangements of knee.*

The most significant advances in imaging of the
knee has been made in the realm of magnetic resonance
imaging, which has clearly emerged as a primary tool in
evaluation and guiding the management of internal
derangements of knee. With the development of newer
sequences with improved SNR, higher resolution,
shorter imaging times and improved accuracy, MRI has
changed the traditional algorithm for workup of
suspected internal derangements of knee.

Advantages of MRI over other imaging modalities
include lack of ionizing radiation, excellent soft tissue
contrast, multiplanar imaging capabilities, non-invasive
and do not require manipulation of the knee as in
Arthrography.

MRI Cartigram is showing promise in evaluation

of cartilage lesions of the knee, which is now being
increasingly done in many centres.
Arthroscopy is a minimally invasive surgical
procedure in  which an examination and sometimes
treatment of damage of the interior of ajointis
performed using an arthroscope, a type
of endoscope that is inserted into the joint through a
small incision. Arthroscopic procedures can be
performed either to evaluate or to treat many
orthopaedic conditions.

Knee arthroscopy has in many cases replaced the
classic arthrotomy that was performed in the past.
Today knee arthroscopy is commonly performed for
treating meniscus injury, reconstruction of the anterior
cruciate ligamentand for cartilage microfracturing.
Arthroscopy can also be performed just for diagnosing
and checking of the knee; however, the latter use has
been mainly replaced by magnetic resonance imaging.

During an average knee arthroscopy, a small
fiberoptic camera (the arthroscope) is inserted into the
joint through a small incision, about 4 mm (1/8 inch)
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long. A normal saline is used to visualize the joint parts.
More incisions might be performed in order to check
other parts of the knee. Then other miniature
instruments are used and the surgery is performed.

Aims and Objectives

1.  To compare the findings of magnetic resonance
imaging of Knee with arthroscopy in internal
derangements of Knee.

2. To assess the sensitivity, specificity and accuracy
of magnetic resonance imaging in comparison to
arthroscopy.

Materials and Methods

Fifty six patients with history of suspected internal
derangements of knee were evaluated prospectively
with MRI and correlated with arthroscopy during a one
and half a year period between January 2016 to June
2017 at Katuri Medical College & Hospitals,
Chinakondrupadu, Guntur. MR imaging was performed
on a 15 Tesla (Philips Achieva) machine. Relevant
clinical history and clinical findings were taken into
consideration in performing MRI. In this study,
arthroscopy was considered to be the gold standard and
MRI finding were correlated.
Patient Positioning and Coil Selection: Patient is
placed in supine position with the knee in a closely
placed extremity coil. The patient’s knee is placed in a
relaxed position with slight external rotation (15 to 20°)
which facilitates the visualisation of ACL completely
on sagittal images?. The knee is flexed slightly of
about 5 to 10° which increases the accuracy of
assessing the patellofemoral compartment and patellar
alignment.®’
Imaging Protocol and Pulse Sequences: Routinely
used sequences in MR imaging of the knee include
turbo-spin echo (TSE), FFE (Gradient echo) and Short
Tau Inversion Recovery (STIR) sequences. The
standard imaging planes used are Axal, Sagittal and
Coronal views. Imaging protocols for MRI knee was
done using a field of view (FOV) of 200 x 200 mm, 256
X 256 matrix and slice thickness of 3 mm with a 0.3
mm gap. An axial acquisition through the
patellofemoral joint is used as an initial localiser for
subsequent sagittal and coronal imaging planes.
Arthroscopy: Arthroscopy is a minimally
invasive surgical procedure in which an examination
and sometimes treatment of damage of the interior of
ajointis performed using an arthroscope, a type
of endoscope that is inserted into the joint through a
small incision. Arthroscopy of knee can be done under
spinal anaesthesia or general anaesthesia. Position of
the patient is supine position. A tourniquet may be used
around the thigh to help control bleeding during knee
arthroscopy. Standard anteromedial and anterolateral
portals of the knee are used. A narrow tube with a tiny
camera on the end will be placed inside through one of
the cuts. The camera is attached to a video monitor in

the operating room. The surgeon looks at the monitor to
see the inside of knee. Saline will be pumped into the
knee to stretch the knee.

Arthroscopy was performed within a period of
approximately one day to 20 days. Arthroscopy was
performed by senior Orthopaedician. The MR images
were reported by senior radiologists. In our study the
orthopaedic surgeon performing the arthroscopy was
aware of the MRI findings. Patients with grade 1 and
grade 2 meniscal tears were excluded from the study as
these lesions do not reach the articular surface and are
not visualised during arthroscopy. The images were
reviewed for the presence of ACL, PCL &/or meniscal
tears.

ACL and PCL tears were diagnosed based on the
presence of any of the primary signs. Only grade 3
meniscal tears which extend to one of the articular
surfaces were included in the study.

The sensitivity, specificity and accuracy of MRI
was based on the findings of arthroscopy as arthroscopy
was taken as the gold standard for the diagnosis of
internal derangements of the knee.

Fig. 1:

Anterior view of knee showing standard and optional
portal sites and landmarks.

Diagnosis & Modalities of Treatments: Internal
derangement of knee injuries are easily diagnosed
with careful history and physical examination of

the knee. Patients present with history of twisting
injury to knee in motion C/o pain mild to moderate
swelling  locking/catching/click of the  knee,
inability to bend or straighten the knee, difficulty in
squatting / climbing up stairs, limp, instability.

Bvaluation of Meniscal injury by clinical test
1. Localised joint line tenderness

2. Mc Murray’s test

3. Apley’s test
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4. Squat test

5. Anterior and Posterior Drawer’s test
6. Pivot shift test

7. Lachman’s test

8. \arus /Malgus stress test

Investigation: Plane Radiography of the knee AP
and lateral view were taken to rule out associated
fracture, ligamentous avulsion, loose bodies, arthritic
changes

Routine investigation to assess the fitness of the
patient for procedure which are Hb%. TC, DC, ESR,

BT/CT, RBS, Blood Urea, serum creatinine

Observations: A total of 56 patients in suspected
internal derangements of knee were evaluated with
MRI and subsequently by Arthroscopy. Out of 56
patients, 44 were males and 12 were females. Patients’

age range from 14 to 65 years (mean of 35 yrs).

GENDER DISTRIBUTION

EMALE
BFEMALE
Fig. 2:
AGE DISTRIBUTION
61.70 yrs 1020 yrs
51 60 yrs +h T
O10-20 yrs
W21-30 yrs
41-50 yrs 03140 yrs
14%
O41-50 yrs
W51-60 yrs
O61-70 yrs
Fig. 3:
Table 1: Comparision
MRI Arthroscopy
ACL 38 37
PCL 3 3
Medial meniscus 42 41
Lateral meniscus 29 29
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Cruciate Ligament Tears: Out of 56 patients, 38 cases
showed ACL tears and 3 cases showed PCL tears. ACL
tears were also associated with tears like meniscal tears
and PCL tears. 28 out of 38 ACL tears showed
associated meniscal tears. Buckling of PCL was seen in
7 cases of ACL tears. Isolated ACL tears were seen in 8
cases. Of the 3 cases of PCL tears, 2 cases were
associated with ACL tears also.

MRI findings of ACL tears were correlated with
arthroscopy. Sensitivity, specificity and accuracy of
MRI in ACL tears were 97.29%, 89.47% and 94.64%
respectively.

All the 3 patients who had PCL tears on MRI were
reported to have PCL tears on arthroscopy. The
diagnostic sensitivity, specificity and accuracy of MRI
in diagnosing PCL tears are 100% in this study.

Meniscal Tears: Out of 56 patients, 42 cases showed
medial meniscal tears and 29 cases showed lateral
meniscal tears. 27 cases of medial meniscal tears were
associated with ACL tears and 18 cases of lateral
meniscal tears were associated with ACL tears. Both
meniscal tears were seen in 24 cases. 5 cases of bucket
handle tears were seen in medial meniscus. Discoid
meniscus with tear was seen in one patient, involving
medial meniscus.

Out of 42 patients with medial meniscal tears, 3 cases
showed tears in anterior horn, 7 cases showed tears in
the body and 41 cases showed tears in the posterior
horn.

LOCATION OF LATERAL MENISCAL TEARS

19

No. of Patients

Anterior horn

Body

Posterior horn

Fig. 5:
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Out of 29 patients with lateral meniscal tears, anterior horn tears were seen in 19 cases, tears in the body were seen

in 2 cases and posterior horn tears were seen in 17 cases.

LOCATION OF MEDIAL MENISCAL TEARS
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Fig. 6:
Table 2: Sensitivity, Specificity, Accuracy
ACL PCL Medial meniscus Lateral Meniscus
True positives 36 3 41 27
False positives 2 0 1 2
False negatives 1 0 0 2
True negatives 17 53 14 25
Sensitivity 97.29 100 100 93.10
Specificity 89.47 100 93.33 92.59
Positive predictive value 94.73 100 97.61 93.10
Negative predictive value 94.44 100 100 92.59
Accuracy 94.64 100 98.21 92.85
Discussion Out of 38 ACL tears on MRI, 2 cases were reported to

Our study spanned over a 1'/, year period from
January 2016 to June 2017. Prospective evaluation of
56 patients with suspected internal derangements of
knee with MRI and subsequently arthroscopy was done.

The cruciate ligaments and menisci were studied
on both the modalities and comparisons were drawn.

Arthroscopy was considered as gold standard and
the sensitivity, specificity and accuracy of MRI were
calculated.

Of the 56 patients studied, there were 38 ACL
tears, 3 PCL tears, 42 medial meniscal tears and 29
lateral meniscal tears on MRI.

Cruciate Ligament Tears: The accuracy of MR
imaging in assessing cruciate ligament tears has been
reported to be high. MRI diagnosis of ACL tears was
based on primary and secondary signs, as described
earlier. Out of 56 patients, 38 ACL tears and 3 PCL
tears were seen. Several studies including the study
done by Carrino et al®® in 2002, reported that incidence
of ACL tear is more common than PCL tear.

be normal ACLs on arthroscopy (false positive). Rest of
the 36 cases were confirmed on arthroscopy. One case
which was reported to have an ACL tear on arthroscopy
was reported as normal on MRI (false negative).

Two false positive cases of ACL tears were seen.
One was because of intrasubstance hyperintensities,
which was reported as normal on arthroscopy. The
other case showed non-visualization of ACL, which
may be contributed to ligament laxity.

One false negative case of ACL tear was identified,
which probably is because of a partial tear. Studies by
Yao et al®® and Umans et al®® showed that MR imaging
has relatively low sensitivity but moderate to high
specificity in diagnosing partial ACL tears.

In evaluating ACL tears, the sensitivity, specificity
and accuracy in our study were 97.29%, 89.47% and
94.64% respectively. These results were comparable to
the studies done by Fischer et al®” and Jackson et al®..

The role of MRI in diagnosing PCL tears is
extremely accurate. In our study 3 PCL tears were seen,
which were confirmed on arthroscopy. The sensitivity,
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specificity and accuracy of MRI in detecting PCL tears
in this study was 100%, which was comparable to the
study done by Sonin et al®” where they have reported
sensitivity, specificity and accuracy of 99 to 100%.

Meniscal Tears: Role of MRI in assessing meniscal
tears is extremely accurate. Patients with Grade Il

meniscal tears were only included in the study as Grade
I and Grade Il tears are not clearly visualized on
arthroscopy. Out of 56 patients, 42 cases had Grade Il
medial meniscal tears and 29 cases had Grade Il lateral
meniscal tears. Both meniscal tears were seen in 24
cases.

Table 3: Diagnostic performance statistics for MRI of ACL*

Reference No. of patients Sensitivity | Specificity Accuracy
Mink et al 242 92 95 95
Fischer et al 997 93 93 93
Heron et al 100 88 96 94
Kelly et al 60 88 94 93
Jackson et al 87 100 96 97
Lee et al 41 94 100 98
Niitsu et al 52 71 88 79

Table 4: Diagnostic performance statistics for MRI of PCL?®
Reference No. of patients Sensitivity Specificity Accuracy
Lee et al 41 94 100 98
Niitsu et al 52 100 96 96
Gross et al 201 100 100 100
Fischer et al 1014 80 99 99
Table 5: Diagnostic performance statistics for MRI of medial meniscus

Reference No. of patients | Sensitivity | Specificity | Accuracy

Glashow et al 50 7 71 74

Raunest et al 50 9 37 72

Kelly et al 60 97 77 88

Mandelabum 80 96 82 90

Jackson et al 87 98 89 94

Crues et al 171 98 91 99

Spiers et al 58 97 7 86

Quinn et al 219 92 82 89

Fischer et al 911 93 84 89

Table 6: Diagnostic performance statistics for MRI of lateral meniscus?®
Reference No. of patients | Sensitivity | Specificity Accuracy
Reicher et al 43 75 84 81
Glashow et al 50 93 94 94
Raunest et al 50 78 69 72
Kelly et al 60 90 87 88
Mandelabum 80 75 95 91
Jackson et al 87 85 99 97
Crues et al 171 96 98 98
Spiers et al 58 100 97 97
Quinn et al 219 70 95 87
Fischer et al 911 68 94 88

Summary and Conclusions

MRI is a useful non-invasive modality having high
sensitivity, specificity and accuracy in diagnosing
cruciate ligament and meniscal injuries.

Patients in the age group of 21-30 years accounted
for maximum number of cases.

MRI is extremely useful in the evaluation of
internal morphology and also the surface of the
meniscus. MRI is more sensitive than arthroscopy in
detecting intra substance tears and small peripheral
meniscal tears.

Indian Journal of Orthopaedics Surgery, April-June, 2018:4(2):147-154

152



Vellanki Sarath et al.

A comparative study of magnetic resonance imaging and arthroscopy....

MRI should be considered as the first line of

investigation in all patients with suspected internal
derangements of knee. Arthroscopy should be reserved
for selected cases where intervention is required and as
a problem solving tool.

MRI being easily available and non-invasive is

useful as a pre-operative screening modality, thus
improves the quality of the arthroscopic evaluation and
interventions and further reduces the morbidity.
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