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Abstract

This study was conducted to analyze the reliability of clinical diagnosis in meniscal tear injuries. From one hundred and three patients
with knee problems, arthroscopically in 40 were diagnosed LM (lateral meniscus) tears and in 45 patients MM (medial meniscus) tears.
MRI of the knee joint was done before the admission and some of them before the clinical examination.

In this study meniscal tears were clinically diagnosed by positive McMurray and Apley test. At all these patients the clinical diagnosis
was confirmed during underwent therapeutic arthroscopic knee surgery. The accuracy, sensitivity and specificity were calculated based on
MRI and arthroscopic findings. The accuracy of clinical diagnosis in our study was 70% for LM tears and 63.1% for MM tears.

Our study revealed high sensitivity and specificity and good accuracy for meniscal injuries of knee joint in comparison to arthroscopy.
MRI is an appropriate screening tool for therapeutic arthroscopy, making diagnostic arthroscopy unnecessary in most patients. Magnetic
resonance imaging is accurate and non-invasive modality for the assessment of meniscal injuries. It can be used as a first line investigation
in patients with soft tissue trauma to knee.
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radial, bucket handle, displaced flap and complex (Metcalf
& Barrett, 2004).

The meniscus is now known to play an important role
in the complex biomechanisms of the knee. For instance, it
is involved in joint stability, load sharing and transmission,
shock absorption and nutrition and lubrication of the
articular cartilage (Johnson et al., 1999). The menisci act
as a joint filler, compensating for gross incongruity
between femoral and tibial articulating surfaces. The
menisci have an important role in load-bearing and scock
absoption within the joint. They may also function as
secondary stabilizers (particularly in the absence of a

Introduction

Magnetic resonance imaging (MRI) accurately depicts
the anatomy and pathology affecting almost every joint in
the body. Because MRI is highly accurate, most leading
orthopedic surgeons prefer MRI to arthroscopy (De Smet
et al., 2009; Helms, 2002).

MRI is accurate for predicting repairable meniscal
tears and sensitive for determining non-repairable tears. A
commonly used surgical classification of meniscal tears
includes the following types: horizontal, longitudinal,
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functioning anterior cruciate ligament), have a
proprioceptive role and aid in the lubrication and nutrition
of the articular cartilage. Errors in diagnosing meniscal
tears can be classified as unavoidable (discordance between
MRI and arthroscopy), equivocal (interobserver differences
in interpretation), or interpretive (normal MRI variants
mistaken for meniscal tears).

The advantages of MRI are non-invasive nature, lack
of ionizingradiation and its ability to detect non osseous
structures such as ligaments, menisci, articular cartilage in
multiplanar orientation. Current literature reports 95-100%
accuracy of MRI for anterior cruciate ligament tears, 90-
95% for MM tears and 85-90% for LM tears (Bari &
Murad, 2003; Major et al., 2003).

Determination of the clinical relevance of MRI can be
affected by selection bias. Selection criteria for
arthroscopy, results of which are used as the reference
standard, play a role in most studies and potentially have a
major influence on the interpretation of MRI results. MRI
has a better soft tissue contrast and multi planar slice
capability which has revolutionized and has become the
ideal modality for imaging complex anatomy of the knee
joint (Kean et al., 1983).

Advanced modality in the management of internal
derangement of knee joint is arthroscopy, which can be
used in its dual mode, either as diagnostic and/or as
therapeutic tool. Arthroscopy offers direct visualization of
all intraarticular structures with high diagnostic accuracy,
the possibility to examine the stability of the knee under
anesthesia and the possibility to perform a therapeutic
procedure in the same session (Mink et al., 1998).

The aim of this study was to evaluate diagnostic
significance of MRI and arthroscopy findings in lateral and
medial meniscal tears.

Material and methods

In our study we involved 103 patients with history of
knee injuries who were admitted in the Clinic of
Traumatology, Clinical Center-Majka Tereza, Skopje. MRI
of the knee joint was done before the admission and some
of them before the clinical examination. In this study
meniscal tears were clinically diagnosed by positive
McMurray and Apley test. It also included other special
tests to rule out any other associated structural damage to
the knee.

All clinically diagnosed patients underwent diagnostic
and therapeutic knee arthroscopy to assess the accuracy of
clinical diagnosis after required investigations and consent
in the Clinic of Traumatology. However, some patients who
had been referred from outside or taken treatment and MRI
being done prior to admission in our hospital are considered
with same MRI report and not subjected to fresh MRI
investigation.

Images of magnetic resonance were performed with
1.0-T system (Philips Medical Systems) at Institute of

Radiology in Skopje. The standardized MR imaging
protocol consisted of sagittal, coronal and axial sequences,
in section thickness of 3-5 mm.

All arthroscopic procedures were performed in a
standard manner by experienced arthroscopic surgeon who
was blinded to the radiologist’s diagnosis, using standard
anteromedial and anterolateral portals. Additional portals
were used when required. Operative findings were
documented in the official patient’s document, which
included the survey of the entire joint and anatomical
structure, lesions involved with the presence or absence of
tear, its location, status of the articular cartilage and others.
The composite data was tabulated and studied for
correlation with MRI findings and grouped into four
categories:

-True-positive, if the MRI diagnosis was confirmed
by arthroscopic evaluation.

-True-negative, when MRI negative for lesion and
confirmed by arthroscopy.

-False-positive, when MRI shows lesion but the
arthroscopy was negative

-False-negative, result when arthroscopy was positive
but the MRI showed negative finding

Statistical analysis

Statistical analysis was used to calculate the
sensitivity, specificity, accuracy, positive predictive value
(PPV) and the negative predictive value (NPV), in order to
assess the diagnostic significance of the MRI results.
Categorical variables were summarized using frequency
and were compared using the chi-square or McNemar test
as appropriate. p-value of less than 0.05 was considered to
be statistically significant.

Results and discussion

In the study group of 103 patients, consisted of 82
men (79.62%) and 21 women (20.38%), (x2=33,79, DF=1,
p<0.01), we found statistical significant difference in
distribution of frequencies, dominant male patients. This
showed that there was a tendency of males being injured
and getting operated at the earlier age. The males average
age was 30.26 years, with SD=10.26, and females average
age was 27.68 years with SD =12.52, the Student’s t-test
for two large unrelated samples showed: t=0.99, DF=101,
p>0.05, i.e. perceived difference is not statistically
significant in average ages between males and females. All
patients underwent arthroscopic knee surgery. The average
age was 29.7 years (range: 16-58 years) and SD=10.77
years. Maximum number of patients (n=34) who suffered
knee injuries were in the age group of 21-30 years. The
right knee was involved in 56 cases (54.4%) and the left
knee in 47 (45.6%). A study done by Avcu et al. (2010)
showed males are most likely to suffer knee injuries since
they are active in sports and the right knee was more
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Table.1 Methods and formulas used to calculate the reliability of clinical diagnosis.

Value Calculation
Sensitivity TP/(TP+FN)x100
Specificity TN/(TN+FP)x100
Positive predictive value (PPV) TP/(TP+FP)x100
Negative predictive value (NPV) TN/(TN+FN)x100

Accuracy

TP+TN/TP+TN+FP+FNx100

frequently injured than left (Avcu et al., 2010).

Table 1 shows the methods and formulas used to
calculate the reliability of clinical diagnosis. Clinical
diagnostic test characteristics are:

— Sensitivity: how good the test is at detecting

meniscal tears

—  Specificity: how good the test is at identifying

normal knee

— Positive predictive value: how often a patient with

a positive test has the meniscal tears

— Negative predictive value: how often a patient

with a negative test does not have meniscal tears

— Accuracy: proportion of test which correctly
identifies meniscal tears

Comparison of the arthroscopic and MRI findings
yielded the following results. MRI findings for the LM
yielded 19 true-positives (were confirmed on arthroscopy)
and 53 true-negatives (without evidence of LM tears) with
10 false positive (were misinterpreteted to have LM tears)
and 21 false negative (were not diagnosed clinically)
(Table 2), which resulted in 83% sensitivity, 88.37%
specificity, 93% positive predictive value, 74.5% negative
predictive value and 82.5% accuracy (Table 4).

Table.2 Comparison of the arthroscopic and MRI findings in lateral meniscus tear

Arthroscopy findings in LM

Positive Negative

findings findings

MRI Positive findings 19 (TP) 10 (FP)

MRI Negative findings 21 (FN) 53 (TN)
40 63

TP(true positive); TN(true negative); FP(false positive); FN(false negative)

Table.3 Comparison of the arthroscopic and MRI findings in medial meniscus tear

Arthroscopy findings in MM

Positive Negative

findings findings

MRI Positive findings 44 (TP) 37 (FP)

MRI Negative findings 1 (FN) 21 (TN)
45 58

TP(true positive); TN(true negative); FP(false positive); FN(false negative)
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Table 4. Lateral and medial meniscus tear findings

Test LM (%) MM (%)
Sensitivity 58 98.8
Specificity 89 37.3
Positive predictive value (PPV) 734 61.6
Negative predictive value (NPV) 78 96
Accuracy 70 63.1

MRI findings for the MM tears yielded 44 true-
positives (were confirmed on arthroscopy) and 21 true-
negatives (without evidence of MM tears) with 37 false
positive (were misinterpreteted to have MM tears) and 1
false negative (were not diagnosed clinically) (Table 3),
which resulted in 83% sensitivity, 88.37% specificity, 93%
positive predictive value, 74.5% negative predictive value
and 82.5% accuracy (Table 4).

McNemar test showed that x2=3.226, DF=1, p>0.05,
i.e. there are no statistical differences in distribution of
frequencies in positive and negative findings of LM tears in
MRI and arthroscopy or perceived difference is not
statistically significant and there is agreement. Contrary,
we found statistical significant difference in distribution of
frequencies in positive and negative findings of MM tears
in MRI and arthroscopy (x2=32.237, DF=1, p<0.01) or
perceived difference is statistical significant.

We obtained 58% sensitivity and 89% specificity of
MRI with respect to fair correlation with arthroscopy in
diagnosing LM tears. Identification of LM tears in our
study was presented with 70% accuracy of MRI, PPV was
73,4 % and NPV 78% ranged in good interpretation group
(80-90%). For the MM tears in our study we obtained
98.8% sensitivity, 37.3% specificity of MRI correlated with
arthroscopy and with 63.1% accuracy of MRI, PPV was
61.6% and NPV 96% was ranged in good interpretation
group.

Elvenes and collegues in their study found that
sensitivity, specificity, PPV and NPV of MRI for MM were
100%, 77%, 71% and 100%, while the values for LM were
40%, 89%, 33% and 91% respectively (Elvenes et al.,
2000). According Major et al., the sensitivity and
specificity values for MRI of MM and LM were 92%, 87%
and 93%, 95%, respectively. Meta-analysis by Oei et al.
(2003) combined 29 studies from 1991 to 2000 that
evaluated the validity of MRI with respect to meniscal and
cruciate ligament disorders of the knee. The pooled
sensitivity of medial and lateral menisci was 93% and 79%
while pooled specificities were 88% and 95% respectively.
For ACL and PCL tear, pooled sensitivities and
specificities were 94%, 91% and 94%, 99% respectively.
There is no doubt that the radiologist’s experience and

training are very important factors in interpretation of MRI.

False positive MRI scans seen in the posterior horn of
the MM may reflect an inability to completely visualize the
area. The occurrence of the false positive and false negative
meniscal tears at MRI imaging has been noted earlier.
There are explanations for this apparent discrepancy
between findings at MR Imaging and arthroscopy given in
following order: misinterpretation of normal anatomy like
menisco-femoral ligaments, osteochondral flap avulsion
lesions mimic meniscal tears accounting for false positive
cases in seven of our patients accounting for 20% incidence
which correlates well with the literature, observer
dependency of MRI, presence of loose bodies, radial
meniscal tears are difficult to visualize on MRI hence; they
account for a large number of tears missed by MRI, some
false positive findings on MRI can be attributed to
inadequate visualization of the meniscus at surgery and to
the fact that the diagnosis of a tear can be subjective. False
positives MRI scan seen in the posterior horn of the medial
meniscus may reflect an inability to completely visualize
the area at arthroscopy and tears that extend to the inferior
surface of the meniscus may be difficult to see (Kojima et
al., 1996).

At the same time, reliable statistical data of the
diagnostic value of the MRI are also related to the
independent base of reference. Regarding knee MRI, in
most of the studies and in our study as well, the base of
reference is arthroscopy (Esmaili et al., 2005; Kostov et al.,
2014; Navali et al., 2013). This presupposes that
arthroscopy is 100% accurate allows for the diagnosis of
every possible knee pathology. This is not always the case
(Khanda et al., 2008).

Some authors reported that sensitivity of 3D-MR
imaging with a standard knee protocol was 86-96% and
specificity was 84-94% for diagnosing the medial meniscal
tears and they reported 68-86% sensitivity and 92-98%
specificity for the lateral meniscal tears (Ohishi et al., 2005;
Quinn & Brown, 1991; Rubin & Paletta, 2000; Wolff et al.,
2009). With developing advances in MRI systems,
technology and RF coils, new sequences are applicable
both in the studies and in a daily practice nowadays. High-
resolution MR, using a surface dual-loop coil and specific
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sequences, which can be performed on every standard-
field-strength MRI scanner, is able to significantly improve
diagnostic performance for the detection of a meniscal tear
of the knee joint. A meniscal tear was correctly diagnosed
in 76% of cases with conventional MRI and in 88% of
cases with high-resolution MRI (Nemec et al., 2008).
Many studies, however, showed that MRI had a variable
accuracy for predicting meniscal tear configuration found
at arthroscopy and depend with developing advances in
technology of MRI systems.

Arthroscopy is a technically demanding procedure and
the results are varying according to surgeon’s experience,
especially in difficult cases. MRI is the most helpful
diagnostic technique. Arthroscopy should be considered a
diagnostic help used in conjunctions with a good history,
complete  physical examination and appropriate
radiographs. It should serve as an adjuvant to, not as a
replacement for, a thorough clinical evaluation. With
increased proficiency in examination of extremities and
more accurate adjuvant tests, including MRI, we rarely
perform simple “diagnostic arthroscopy.” Surgical
alternatives are discussed thoroughly with the patient
before the procedure, and the definitive surgical procedure
is performed at the time of an arthroscopic examination.

Conclusion

Our study revealed not so high sensitivity and
specificity and almost very good accuracy for meniscal
tears of knee joint in comparison to arthroscopy. Findings
of this small scale study of our population are consistent
with larger studies in this field. So we have sufficient
evidence to conclude that MRI is quite good diagnostic tool
of meniscal tears.

MRI is an appropriate screening tool for therapeutic
arthroscopy, making diagnostic arthroscopy unnecessary in
most patients. Magnetic resonance imaging is accurate and
non-invasive modality for the assessment of meniscal
injuries.
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Pe3ume

TouHocTa HAa MarHeTHaTa pe3oHAHLA BO criopenada co
APTPOCKONCKH HAOAH HA JIATEPAJIHM U MeAHjaJTHI
KMHEHAa HA MEHUCKYCOT
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Kayunu 36opoBu: MPU, apTpockonuja, MEHHUCKYC, KOJICHO

Ogaa crynuja Oerre cripoBe/ieHa 3a Jja Ce aHAJIM3HMPa BEPOJOCTOJHOCTA HA KJIMHMUYKATA JMjarHO3a Kaj MOBpPEIUTE HA
KHHEHEe Ha MeHHCKycoT. On cTo M Tpojua ManueHTH co IpobneMu co KoieHoTto kaj 40 mm Oemre apTpOCKOINCKH
JIjarHOCTUIIMPAHO KWHEHE Ha JlaTepalicH MeHUCKYc (JIM) u Ha 45 um Oemie nujarHOCTUIPaH MenujaieH MeHuCKyc (MM).
MarHeTrHa pe30oHaHIa Ha KOJICHOBHOT 31100 € HalpaBeHa IpeJ| IPUEMOT, a Ha HEKOH OJ1 MAIMEHTUTE U Npe/l KIMHUYKUOT
nperiez. Bo oBaa cry/iuja, KHHEHETO HA MEHUCKYCOT Oellle KITMHUYKHY AMjarHOCTHIMPAHHU CO ITO3UTHBEH TecT Ha McMurray
u Apley.

Kaj cute oBue manueHTH KIWHWUYKATAa AWjarHo3a Oelle TOTBpJACHA TPH M3BPIIEHA TEParneBTCKa apTPOCKOICKa
orepaiyja Ha KoJeHoTo. TOouHOCTa, YyBCTBHTENHOCTa W crennpuyHocTa Oea mpecmeraHu Bp3 ocHoBa Ha MPU u
apTPOCKOICKH Hao 1. TOYHOCTA HA KJIMHMYKATA IMjarHo3a Bo Hamarta ctyauja oemre 70% 3a LM u 63,1% 3a MM. Hamara
CTy/iMja OTKPH BHCOKA YYBCTBHTEJIHOCT U CIEHM(UIHOCT U J00pa TOYHOCT 32 MOBPEIUTE HA MEHHCKYCOT Ha KOJIEHOTO
317100 BO criopenba co apTpockonujata. MPU e cooaBeTHa anaTka 3a CKpHHHHT 3a TepaneBTCKa apTPOCKOIH]a, IITO ja IPaBU
JIjarHOCTHYKATa apTPOCKOTH]ja HeTIOTpeOHa Kaj TIOBEKETO MalMeHTH.

MarneTrHaTta pe3oHaHIla € TOYSH U HEMHBAa3MBEH MOJAINTET 32 MPOLICHKA Ha TIOBPEINTE HAa MEHUCKYCcOT. Moxe j1a ce
KOPHCTH KaKO HCIIMTYBAmbE O IIPBa JIMHMja Kaj MallMeHTH CO TpayMa Ha MEKHTE TKUBA Ha KOJICHOTO.
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