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Abstract

Background: Objective: To see the diagnostic value along whth gensitivity and specificity values of ultrasound¢omparison to MRI for
the evaluation of meniscal teaiSubjects and Methods:The study examined 70 patients who presented wgtordy of trauma and
suspected injury to the menisci. Patients were @eghinitially with ultrasound followed by non-ceatt magnetic resonance imaging
(MRI), with MRI used as a reference stand&dsults: A total of 52 medial meniscal tears were detecredRI out of which 42 cases were
detected correctly on ultrasound giving a spetificif 80.8%; likewise, a total of 51 patients weletected with lateral meniscal tears on
MRI out of which 38 cases were detected correatlylbrasound giving a specificity of 74.5%onclusion: Ultrasound is a reliable imaging

modality in identifying medial and lateral menistedrs.
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Introduction

The knee joint is a complex synovial hinge jointhniis key
role being to maintain stability during various yglei
bearing circumstances and is one of the most consites
that are affected in post-traumatic injuries bylettb and
non-athletic individuals. It is important to be fdiar with
the anatomical components that comprise of the koieé
to understand the mechanism behind post traunmtides.
The menisci are fibrocartilaginous structures om tiedial
and lateral aspect within the knee joint which hieldoad
transmission and assisting in stabilizing the Koéee.™

The medial meniscus gives a C-shaped configuradiuh

lateral menisci with an O-shaped configuration; hbot
consisting of an anterior and posterior horn withe t
posterior horn typically being larger than the abote

horn!?!

Prompt diagnosis is important in the evaluatioomefiscal
tears in post-traumatic injuries to prevent further
complications and decide whether surgical intefieents
indicated.

MRI is the imaging modality of choice for the evation
and grading of meniscal tears however, limitations
associated with MRI include metallic implants, roaoti
artifacts, claustrophobia and is expensive in camapa to
ultrasound. Ultrasound has become a reliable neasine
source in the diagnosis of meniscal injuries witlany
advantages of its own mainly being its wide avaligh

low cost and the use of real-time imagffig.
Subjects and Methods

Across sectional study was conducted on 70 pati@s
males and 10 females; aged from 14-72 years) with
clinically suspected meniscal tears referred to the
department of radiodiagnosis in Vydehi institutenaddical
sciences and research Centre (VIMS & RC).

The exclusion criteria were patients diagnosed with
fractures on plain radiograph, degenerative oaimfhatory
changes on plain radiograph, patients with caritrggdants
and metallic implants and post-operative patients.
Ultrasound was initially performed on the patientgh
Philips HD15 ultrasound machine using a superfidal
12MHz linear transducer.

To check the medial and lateral menisci the patieas put

in sitting position with the knees flexed at 90 des and
the medial and lateral compartments were evaluated.

The criteria to for the diagnosis of meniscal tedaduded
irregular/ hazy contour and presence of a mensgsl

This was followed by an MRI on the same day with a
Philips Achieva 1.5 Tesla MRI scanner.

The patient was placed supine with 10-15 degreesofh of
the knee with the lower border of the patella bethg
centre of the beam localizer. On MRI the diagnasis
meniscal tears was based on hyperintense signalgeka
which may be longitudinal, horizontal or radial $hape;
with or without extending to the articular surfatepending

on the severity of the meniscal tear. Displacedstgive a
bucket handle, flap or parrot beak configuration.
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The results of ultrasound and MRI were compared with the

following diagnostic indices: sensitivity, specificity,
positive predictive value and negative predictive values.

Results

Meniscal Tearns
were positive for pathology in USG. Positive predictive
value: 100%, Negative predictive value: 98%.

Table 5: Comparison between USG and MRI in diagnosis of
Partial Tear of Lateral Meniscus

Table 1: Comparison between USG and MRI in diagnosis of
Normal Medial Meniscus

MRI
Present Absent
Count % Count %o
Ultrasound Present 22 62.9% 1 2.9%
Absent 13 37.1% 34 97.1%

MRI
Present Absent
Count % Count Yo
Ultrasound Present 18 100.0% 10 19.2%
Absent 0 0.0% 42 80.8%

[Table 1] shows that out of 18 patients that were normal for
medial meniscal tears on MRI, 18 (100%) were normal on
ultrasound as well giving a sensitivity of 100%. Out of the
52 patient that showed abnormal findings on ultrasound 42
were diagnosed correctly on ultrasound giving a specificity

Out of 35 subjects with partial tear lateral meniscus in MRI,
62.9% (sensitivity) were positive on USG and 37.1% were
negative on USG. Out of 35 subjects without partial tear in
lateral meniscus, 97.1% (specificity) were negative for
partial tear and 2.9% were positive for partial tear in USG.
Positive predictive value: 95.6%, Negative predictive value:
72.3%.

Table 6: Comparison between USG and MRI in diagnosis of
Complete Tear of Lateral Meniscus

of 80.8%. Positive predictive value: 64.3%, Negative MRI
predictive value: 100%. Present Absent
Count % Count %
Table 2: Comparison between USG and MRI in diagnosis of Ultrasound Present 14 100.0% 0 0.0%
Partial Tear of Medial Meniscus Absent 2 0.0% 54 100.0%
Present R Absent Out of 14 subjects with complete tear of lateral meniscus on
Count % Count % MRI, 87.5% (sensitivity) were positive on USG and 12.5%
Ultrasound Present 25 78.1% 0 0.0% were negative on USG. Out of 54 subjects without Full tear
Absent 7 21.9% 38 100.0% in lateral meniscus, 100% (specificity) were negative for

[Table 2] shows that out of 32 subjects with partial tear for
medial meniscus on MRI, 78.1% (sensitivity) were positive
on USG and 21.9% were negative on USG. Out of 38
subjects without partial tear in Medial meniscus, 100%
(specificity) were negative for partial tear in USG. Positive
predictive value: 100%, Negative predictive value: 84.4%.

Table 3: Comparison between USG and MRI in diagnosis of
Complete Tear of Medial Meniscus.

MRI
Present Absent
Count % Count %
Ultrasound Present 19 95.0% 0 0.0%
Absent 1 5.0% 50 100.0%

[Table 3] shows out of 20 subjects with complete tear of
medial meniscus on MRI, 95% (sensitivity) were positive in
USG and 5% were negative on USG. Out of 50 subjects
without complete tear of Medial meniscus, 100%
(specificity) were negative for complete tear on USG.
Positive predictive value: 100%, Negative predictive value:
98%.

Table 4: Comparison between USG and MRI in diagnosis of
Normal Lateral Meniscus

Full tear on USG. Positive predictive value:
Negative predictive value: 96.4%.

100%,

Figure 1: Ultrasound image with superficial probe showing
normal contour of lateral meniscus (arrow). (Source — VIMS
& RC)

MRI
Present Absent
Count % Count %
Ultrasound Present 18 94.7% 13 25.5%
Absent 1 5.3% 38 74.5%

Out of 19 subjects with normal lateral meniscus in MRI,
94.7% (sensitivity) were positive in USG and 5.3% were
negative in USG. Out of 51 subjects without Normal Lateral
meniscus, 74.5% (specificity) were negative and 25.5%

Figure 2: Ultrasound, superficial probe: tear of lateral
meniscus showing irregular contour (arrow). (Source — VIMS
& RC)
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Figure 3: Ultrasound image with superficial probe showing
normal contour of medial meniscus (arrow). (Source — VIMS
& RO)

Figure 4: Ultrasound, superficial probe: tear of medial
meniscus showing irregular contour (arrow). (Source — VIMS
& RO)

Figure S5: Sagittal PDW_mSPIR MR showing Grade 1
horizontal tear involving anterior horn of lateral meniscus
(arrow). (Source — VIMS & RC)

Figure 6: Sagittal PDW_aTSE MR showing Grade Ilc
horizontal tear of the posterior horn of medial meniscus
(arrow). (Source — VIMS & RC)

MR SN
Figure 7: Sagittal PDW_mSPIR MR showing Grade III
horizontal tear of posterior horn of medial meniscus (arrow).
(Source — VIMS & RC)

Figure 8: Sagittal PDW_mSPIR MR showing vertical tear of
posterior horn of lateral meniscus (arrow). (Source — VIMS &
RC)
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Discussion severity of meniscal injuries.
The accuracy of ultrasound to detect normal casas w
higher than the ability of ultrasound to detect Giomal
cases which is evident by the higher specificitjuga for
partial and complete meniscal tears as comparethdo
sensitivity values.
In our study the ultrasound accuracy based on the
sensitivity, specificity, positive predictive valueand
negative predictive values gave a p-value of <0v@Bich
represents a significant association between oltrad and
MRI in the evaluation of meniscal tears.

Ultrasound has been used in musculoskeletal imagity
with its wide availability and low cost continues be a
common method for evaluation.

From the results it is evident that ultrasoundriseffective
method in evaluation of meniscal tears with highs#évity
and specificity values in comparison to MRI whicstbeen
set as the Gold standard in this study.

Other studies with similar findings have been ddoe
evaluate ultrasound in the diagnosis of injury lte knee
joint and its various components including the ringsats,
cartilage and menisci, for example Ahmed Alizad¢hale Conclusion

conducted a study on 74 patients for the diagrafsisedial

meniscal tears; the ultrasound and MRI findings ever  Ultrasound is an effective imaging modality in the
compared with arthroscopic results. The study slioligh evaluation of meniscal tears in post-traumaticeuasi with
sensitivity and specificity values for ultrasountl 0% many advantages of its own in comparison to MRI.

and 88.8% respectively in the age category abovgead®s;
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