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Abstract

The aim of this study is to determine the accuracy of clinical and MRI diagnosis in comparison with
arthroscopy for detection of meniscal lesions.

Also, to answer if MRI diagnosis impacts on the decision of the surgeon for the choice of treatment
(operative or conservative).

Material and methods: We examined 70 patients with knee injuries. Clinical diagnosis was esta-
blished using the case-history of the patient and positive clinical tests for meniscal injuries
(McMurray and Aplay). All patients underwent MRI on a 1.5 T magnet for MRI diagnosis. This was
followed by arthroscopy for final diagnosis. Clinical and MRI diagnoses were correlated with the
arthroscopic diagnosis which was used as a gold standard.

Results: Of 70 patients with knee injuries, 55 had a clinical diagnosis of meniscal lesions out of
whom 44 patients had a medial meniscal lesion and 11 had a lateral meniscal lesion. Arthroscopy
confirmed the clinical diagnosis in 32 patients (72.72%) (44 vs 32) in medial meniscal lesion, and 8
patients (72.7%) (11 vs 8) with a lateral meniscal lesion. In MRI diagnosis of 56 patients with medial
meniscal lesion arthroscopy confirmed the diagnosis in 34 patients (60.7%) (56 vs 34) and pf 10
patients with lateral meniscal lesion arthroscopy confirmed the diagnosis in 6 patients (60%) (10 vs
6). The sensitivity, specificity, PPV and NPV of clinical diagnosis versus MRI for medial meniscus
were (79.9% vs 79.5%); (58.1% vs 38.1%); (69.8% vs 69.6%); (69.2% vs 69.2%). The sensitivity,
specificity, PPV and NPV of clinical diagnosis versus MRI for lateral meniscus were (50% vs 40%);
(92.7% vs 92.7%); (63.6% vs 60%); (87.9% vs 85.5%).

Conclusions: Carefully performed clinical examination can give an equal or better diagnosis of
meniscal lesions in comparison with MRI diagnosis. Any experienced orthopaedic surgeon can trust
his clinical diagnosis as an indication of arthroscopy. When the clinical diagnosis is established, with
no doubts due to positivity of the clinical tests, the MRI is not essential. In suspected cases where
there is a dilemma, MRI is very helpful in making a decision for arthroscopy.

The diagnostic accuracy of clinical and MRI diagnosis of meniscal lesions is high. Their reliability in
diagnosing meniscal lesions is evident.
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localization of the pain, swelling, limitations,
etc. [1]. Several clinical tests are used for dife-

Introduction
Diagnosis of meniscal lesions is establi-

shed using clinical examinations and MR ima-
ging of the injured knee. Both methods are used
for obtaining data, and so the decision for per-
forming arthroscopy or not is based on them.
The history of the patient is used for ob-
taining data about the mechanism of the injury,

rentiation if there are meniscal, ligamentous or
cartilage injuries [2, 3]. Meniscal lesions are
the most common. They can often be combined
with other ligamentous or cartilage injuries.
Sometimes it is difficult to give a precise clini-
cal diagnosis. Performing MRI as an additional
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diagnostic method is useful to enrich the data,
so that the decision about the arthroscopy is
easily made [4]. Positive clinical and MRI diag-
nosis for knee injuries gives us an indication for
arthroscopy. Arthroscopy is a gold standard for
diagnosis and at the same time it is an operative
method used for minimal invasive treatment of
meniscal lesions [4, 5].

Aim

The aim of this study is to determine the
accuracy of clinical and MRI diagnosis in com-
parison with arthroscopy for the detection of
meniscal lesions.

Also, to answer whether MRI diagnosis
impacts on the desision of the surgeon for the
choice of treatment (operative or conservative).

Material and methods

We examined 70 patients with knee inju-
ries. Only those with meniscal lesions were
analysed in this study. Patients with ligamen-
tous or cartilage injuries were not analysed.

Inclusion criteria were as follows: all pa-
tients must have a clinical diagnosis of meniscal
lesion, MRI of the injured knee and arthroscopy.

Patients with degenerative osteoarthritis,
intra-articular fractures, loose bodies, disecant
osteochondritis and inflammations were exclu-
ded from the study.

Clinical diagnosis was established using
the patient’s case-history and positive clinical
tests for meniscal injuries (McMurray and Ap-

Table 1

lay). All patients underwent MRI with a 1.5 T
magnet for MRI diagnosis. This was followed
by arthroscopy for final diagnosis.

Clinical, MRI and arthroscopic diagnoses
were statistically analysed. Clinical and MRI
diagnoses were correlated with arthroscopic
diagnosis, which was used as a gold standard.
To determine the credibility of the clinical exa-
minations and MRI, sensitivity, specificity, po-
sitive predictive value (PPV), negative predic-
tive value (NPV) and accuracy were assessed.

Results

Of 70 patients with knee injuries, 55 had
a clinical diagnosis of meniscal lesions and of
them 44 patients had a medial meniscal lesion
and 11 a lateral meniscal lesion. Arthroscopy
confirmed the accuracy of clinical diagnosis in
32 patients (72.72%) (44 vs 32) in medial me-
niscal lesion, and 8 patients (72.7%) (11 vs 8)
in lateral meniscal lesion. In MRI diagnosis of
56 patients with medial meniscal lesion, arthro-
scopy confirmed the accuracy in 34 patients
(60.7%) (56 vs 34) and of 10 patients with late-
ral meniscal lesion arthroscopy confirmed the
accuracy in 6 patients (60%) (10 vs 6).

The sensitivity of clinical diagnosis versus
MRI for medial meniscus (79.9% vs 79.5%) was
identical. The specificity of clinical diagnosis was
better in comparison with MRI (58.1% vs 38.1%).
Positive predictive values (69.8% vs 69.6%) and
negative predictive values (69.2% vs 69.2%) for
medial menuscus were the same. (Table 1)

Statistical methods for medial meniscal lesions

Medial
meniscus McMurray Aplay Clinical Dg MRI
Sensitivity 82% 63.15% 79.9% 79.5%
(95% CI) (66.6-90,8)  (49.9-78.8) (63.7-88.9) (65.9-85.8)
Specificity 58.1% 62.5% 58.1% 38.1%
95% CI) (40.8-3.6%)  (46.9-78.9) (40.8-73.6) (25.6-55.4)
o 70.5% 66.7% 69.8% 69.6%
PPV (95% CT) (55.8-81.8) (53.1-82) (54.9-81.4) (56.7-81.4)
o 72% 60.6% 69.2% 69.2%
NPV (55% €1 (52.4-57%)  (43.7-75.3) (50-83.5) (42.4-87.3)
LR+ 1.948 1.854 1.883 1.254
LR- 0.317 0.53 0.363 0.374
Diagnostic 71.01% 63.8% 69.6% 68.5%
accuracy
Al{e“ cer 0712 0.65 0.695 0.661
oc curve 0.583-0.841  0.519-0.781  (0.565-0.825) 0.503-0.818

(95% CI)
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The sensitivity of clinical diagnosis versus
MRI for lateral meniscus (50% vs 40%) was
better. The specificity of clinical diagnosis in
comparison with MRI (92.7% vs 92.7%) was
identical. Positive predictive values (63.6% vs
60%) and negative predictive values (87.9% vs
85.5%) for lateral menuscus were the same.

Table 2

The diagnostic accuracy of clinical diag-
nosis was higher in comparison with MRI for
medial meniscal lesion (69.6% vs 68.5%) and
for lateral meniscal lesion (84% vs 82.6%).
(Table 2)

Statistical methods for lateral meniscal lesions

Lateral meniscus

McMurray Aplay Clinical Dg MRI
Sensitivity 53.3% 50% 50% 40%
95% CD (30.1-75.2) (26.8-73.2) (26.8-732)  (19.8—64.3)
Specificity 94.4% 96.4% 92.7% 92.7%
95% CI) (84.9-98.1) (87.7-99) (82.7-97.1)  (82.7-97.1)
PPV 72.7% 77.8% 63.6% 60%
95% CI) (43.4-90.3) (45.3-93.7) (35.4-84.8)  (33.3-83.2)
NPV 87.9% 88.3% 87.9% 85.5
95% CI) (77.1-94) (77.8-94.2) (77.1-94) (73.9-91.9)
LR+ 9.6 13.75 6.875 5.5
LR- 0,494 0,519 0,539 0,647
LAk i 85.5% 86.9% 84% 82.6%
accuracy
Area Under Roc 0.831 0.785 0.785 0.675
curve (95% CI)  (0.664—0.997)  (0.58—0.936)  (0.58—0.936)  0.476—0.874

Legend: PPV — positive predictive values; NPV — negative predictive values; LR+ — likelihood ratio positive;
LR- — likelihood ratio negative; AUC — area under the curve

Discussion

An analysis of the results in this study
corresponds with the results from similar studies
exploring this field. The conclusions were iden-
tical. Authors point out that clinical examination
is more reliable in diagnosing meniscal lesions,
although previously it was assumed that MRI was
essential in establishing an accurate diagnosis.

Rayan F, et al. analysed 87 patients with
meniscal lesions. They conclude that clinical
examination has better sensitivity (86% vs 76%),
specificity (73% vs 52%) and diagnostic accu-
racy (79% vs 63%) in comparison to MRI for
diagnosing medial meniscal lesions. In lateral
meniscal lesions sensitivity (56% vs 61%),
specificity (95% vs 92%) and diagnostic accu-
racy (85% vs 85%) were almost the same [6].

Rose NE, et al. refer to similar results in
accuracy between clinical examination and MRI.
Diagnostic accuracy for medial meniscal lesions
was 82% vs 75%, and for lateral meniscal le-
sions 76% vs 69% [7].

Kocabey Y, et al. and Bohnsack M, et al.
state that clinical examination is as accurate as

MRI in the skilled orthopaedic surgeon’s hands
and MRI should be reserved for more compli-
cated and confusing cases [8, 9].

BR Mohan, et al. report a accuracy of cli-
nical diagnosis of 88% for medial meniscal
lesions and 92% accuracy for lateral meniscal
lesions [10].

Dutka J, et al. report 113 patients who
had better sensitivity with MRI in comparison
to clinical examination for medial meniscal
tears (88% vs 65%) and for lateral meniscal
tears (44% vs 38%) [11].

Jolene Hardy C, et al. refer to the sensiti-
vity, specificity and accuracy of MRI diagnosis
(90%, 59%, 76%) in comparison with clinical
diagnosis (93%, 55%, 73%) [12].

Miller GK states that accuracy of clinical
diagnosis of meniscal lesions was 80.7% in
comparison with an accuracy of MRI diagnosis
of 73.7% [13].

Some authors analyse only the accuracy
of MRI in comparison with arthroscopy. Their
results were as follows: Aydingoz U, et al. report
a 90% sensitivity of MRI in detection of bucket
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handle lesions of meniscus. Cellar R, et al. refer
to the high sensitivity of MRI (92%) for medial
meniscal lesions and a 70% sensitivity of MRI
for lateral meniscal lesions [14, 15].

Diagnosis of intra-articular lesions of the
knee is complex process which includes clini-
cal examination and MRI of the injured knee.
But sometimes MRI is used more frequently
than necessary because it is a very precise
method for the visualization of soft tissues. Ne-
vertheless, MRI does not decrease the value of
orthopaedic clinical examination as an indi-
cation for arthroscopy.

Conclusions

We conclude that carefully performed
clinical examination can give an equal or better
diagnosis of meniscal lesions in comparison
with MRI diagnosis. Any experienced orthopa-
edic surgeon can trust his clinical diagnosis as
an indication for arthroscopy. When the clinical
diagnosis is established, with no doubts due to
the positivity of the clinical tests, MRI is not
essential. In suspected cases, where there is a
dilemma, MRI is very helpful in making a de-
cision for arthroscopy.

The diagnostic accuracy of clinical and
MRI diagnosis of meniscal lesions is high. Their
reliability in the diagnosis of meniscal lesions
is evident.
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Pe3sume

KOMITAPATUBHA AHAJIN3A
HA JTNJATHOCTUYKHUTE METOIHN
KAJ MEHUCKAJIHUTE JIE3UN

Po3a IloaeBa-TosieBcka, Anacracuka Ilomocka,
Munan Camapyucku, Jannena leopruesa

YHUBEpP3UTETCKA KIMHHKA 38 OPTOIIEICKU OOIeCTH,
VYuusepsurer ,,CB. Kupun u Meroauj“, Ckorje,
P. Makenonuja

Ilenta Ha TPYAOT € fja ce YTBPAU TOYHO-
CTa Ha KJIMHWYKaTa aujarao3a u MPU nmjarso-
3aTa BO KOMIapalnyja co apTPOCKOIICKAaTa Juja-
IHO3a 3a IeTEeKI1ja HA MEHUCKAJTHUTE JIC3UM.
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Hcro Taka fja ce oAroBOpH Ha MpallamkeTo
mamu MPU nujarHosarta Biaujae Ha ofjiyKaTa Ha
OpPTONENOT BO N300POT HA JIEKyBamkeTO (onepa-
THBHO WJIM KOH3EPBATHBHO).

Maitepujan u meitioou: O6padoTenu 6ea
70 manueHTH co MOBpPeAH Ha KOJIEHOTO. 3a To-
CTaByBakbh€ Ha KJIIMHMYKA iWjarHo3a O6ea ynoTpe-
OeHn aHaMHe3a W TO3WTUBHU KJIMHUYKM TECTOBH
(McMurray m Aplay) 3a moBpefja Ha MEHUCKYC.

MPU co jaumna op 1,5 Tecia ce KopucTelie
3a nocraByBame Ha MPU nujarnosa.

ApTpockonuja ce npaselie 3a fa ce gfooue
TOYHaA JiMjarHO3a 3a MOBpejjlata Ha MEHUCKYCOT.
Cratuctnyku Oea aHATU3UpPaHW TPHUTE JMjarHO-
CTUYKMA METOfM, NpUTOoa KiauHuukata u MPU
nujarHo3aTa 6ea KOpeJIupaHy CO apTPOCKOIICKa-
Ta MjarHo3a Koja ja KOpUCTeBMe KaKO 3JIaTeH
CTaHAAp/ 32 aHaJIu3a Ha pe3yJITaTuTe.

Pesyaiuaitiu: Opn 70 mauueHT co NOBpean
Ha KOJIeHO, 55 6ea co KIMHUYKA AWjarHO3a 3a
MEHHUCKaJHu Jje3uu, 44 on HUB cO MOBpena Ha
MenujaTHIoT MeHnckyc n 11 co moBpena Ha Ja-
TEpaIHAOT MEHUCKYC.

ApTpocKomnyjaTa TOTBPAX TOYHOCT HA
KIMHUYKATa JUjarHo3a Kaj 32 manueHTH WiIu
72,72% (44 vs 32) 3a noBpea Ha MeUjaJieH Me-
HHUCKYC ¥ 8 AIMEHTH 32 MMOBpefja Ha JlaTepajieH
Menuckyc uiu 72,7% (11 vs 8).

Kaj MPU amjaraosara o 56 manueHT co
MOBpefia Ha MENjalTHHOT MEHUCKYC apTPOCKOINH-
jara motBpmu 34 mamment (60,7%) (56 vs 34),
a Kaj JaTepalqHuoT MeHHcKyc of 10 mamueHTH,

aptpockonujata notepau 6 (60%) (10 vs 6). Cen-
3uTUBHOCTA, cnenuduunocrta, [IT1B u HIIB Ha
KJIMHUYKAaTa AujarHos3a Bo ogHoc Ha MPU nuja-
rHO3aTa 3a MepujajieH MeHuckyc 6ea (79,9% vs
79.5%); (58,1% vs 38,1%); (69,8% vs 69,6%);
(69,2% vs 69,2%). CeH3UTHBHOCTA, crienupuy-
Hocta, [1I1B u HIIB Ha xiuHUYKaTa ujarHo3a
Bo onHOCc Ha MPMU pujarHosara 3a maTepayieH
Menuckyc 6ea (50% vs 40%); (92,7% vs 92,7%);
(63,6% vs 60%); (87,9% vs 85,5%).

3akayqok: J1ojioBMe 0 3aKJIy4OK JeKa
BHUMATEITHO HATNPAaBEHWOT KIMHWYKH TpPEeryes
laBa ¥McTa WM MOTOYHA KIMHWYKA JMjarHO3a BO
KOMITapaIyja co Ijarno3ara mocrasena ogx MP1
3a MEHHWCKallHa JIe3uja.

Toa ykaxyBa leKa ceKoOj MCKyCeH OpTO-
MEICKU XUPYPr MOXeE Jia ce NOTHPE HA KIMHUY-
KaTa JiijarHo3a Kako WHUKAIWja 32 apTPOCKO-
nyuja. Kora Ke ce mocTaBu KJIMHUYKA AMjarHO3a,
6e3 COMHEeK 3a MO3WTWBHOCTA HA KIMHWUYKUTE
TECTOBH, TOTalll NpaBewkeTo Ha MPU He e Heon-
xomHO. Bo cnywam kaje mTo mMOCTOM AmMiieMa,
MPHU e op ronema nomoli BO ofjiyKaTa Ha OpTO-
MEeOT 3a apTPOCKOIHja.

[ujarHocTHYKATa TOYHOCT HA KIMHUIKA-
ta u MPU numjaruosa e Bucoka. HusHOTO Bimja-
HUE BO TOCTaByBamke Ha NHMjarHO3a 3a MEHU-
CKaJTHA JIe3Wja € EBUICHTHO.

Kny4ynu 360opoBn: MEHICKAIHH JI€3UH, KIMHAYKA M-
jargoza, MPU, apTpockonuja.



