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SUMMARY

Introduction/Objective The knee joint is prone to injuries caused by direct or indirect trauma. The
meniscus and ligament injuries, cannot be completely diagnosed with clinical examination; therefore,
we use additional non-invasive and invasive diagnostic methods such as magnetic resonance imaging
(MRI) and arthroscopy.

The aim was to compare the accuracy of MRI and objective knee findings based on arthroscopic exami-
nation in case of meniscus and anterior cruciate ligament injuries.

Methods The study involved 50 patients treated with elective surgery which mandatory involved ar-
throscopic visualization of the knee structures. We compared the MRI findings, obtained from different
institutions, and arthroscopic knee findings for all the patients involved in the study.

Results There were 50 patients included in the study with mean age of 31 years.

MRI showed that Anterior cruciate ligament was damaged in 41 patients, while arthroscopy confirmed
damage in 43 patients. Medial meniscus was damaged in 31 patients on MRI and in 27 on arthroscopic
examination. Lateral meniscus was injured in 35 patients on MRI and arthroscopy showed damage in
32 patients. Using x? test we found no significant difference between MRI and arthroscopy as diagnostic
methods. Wilcoxon signed-rank test shows similar results between MRI and arthroscopy findings.
Conclusion A comparative analysis of MRl and arthroscopy diagnostic value in case of anterior cruciate
ligament, medial meniscus and lateral meniscus injuries have shown that there is no significant differ-

ence between these two methods.
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INTRODUCTION

The knee joint is the largest and most complex
joint in the human body. On the front side,
the knee joint is not protected by a thicker
muscular covering, and, due to this structural
weakness, this joint is prone to injury by di-
rect trauma and rotation. Twisting injuries are
usually presented as a tear of the meniscus and
ligaments [1]. Meniscal injuries are usually lon-
gitudinal and accompanied with anterior cruci-
ate ligament (ACL) injuries in 55-65% of the
cases. Meniscus and ligament injuries cannot be
completely diagnosed by clinical examination;
therefore, we use additional non-invasive and
invasive diagnostic methods such as magnetic
resonance imaging (MRI) and arthroscopy [2].
MRI has proved to be a quick and non-invasive
diagnostic method, complementing clinical ex-
amination [3]. MRI has become a popular and
practical tool on the basis of which we make
the final conclusion about the ACL and me-
niscus condition and the choice of arthroscopy
[4]. Arthroscopy can be used for the diagnosis
and treatment, but it is at the same time an in-
vasive method [1]. Arthroscopic examination
lets us evaluate, visualize, and confirm if the

diagnosis based on clinical examination and
MRI is correct [4]. Pain with blockade after a
twisting knee injury is a typical symptomatol-
ogy. The anamnesis is usually clear. The tear is
usually longitudinal pericapsular or, in some
cases, bucket handle type. It happens to young
people, especially athletes [5].

Injuries to the medial meniscus (MM) are
much more common than to the lateral menis-
cus (LM). It occurs mostly when lower leg is in
semi-flexion and fixed with the foot, followed
by a sudden abduction and external rotation of
the lower leg. In that moment, there is a strong
torsional force on the meniscus being pinched
between condyles [6].

Injuries to the LM are much less frequent;
they are mostly presented as longitudinal tears,
and the mechanism of injury is defined as a
varus and internal rotation, most commonly
referred to a fall on the bent leg [7].

ACL injury occurs by an indirect mecha-
nism in case of twisting, flexion, and in cases
of contact and deceleration. There is the pain
feeling that something is broken (“cracked”)
in the knee, functional disability of the knee
and acute painful knee effusion in the next few
hours, up to 24 hours [8].
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The aim of this work is to compare MRI and ar-
throscopic examination in meniscal and ACL injuries
diagnosis.

METHODS

This retrospective study was conducted at the Banjica
Institute for Orthopedic Surgery in Belgrade, Serbia from
March 1, 2015 to July 1, 2015. The study involved 50 pa-
tients treated by elective arthroscopic knee surgery with
preoperative MRI findings. Only patients with injured knee
were included in the study. Exclusion criteria were previous
arthroscopic surgery, absence of MRI and degenerative pa-
thology. All MRI findings were interpreted by the leading
author. We compared the MRI findings in terms of ACL,
MM, and LM damage, obtained from different institutions,
and arthroscopic findings for all the patients involved in
the study. All surgeries were conducted in regional anes-
thesia by the same surgical team. Statistical data analysis
was performed by x* test and Wilcoxon signed-rank test.
This study was done in accordance with standards of the
institutional committee on ethics.

RESULTS

There were 49 males and one female included in the
study with the mean age of 31 years (24-43 years).

MRI showed that ACL was damaged in 41 patients,
while it was preserved in nine. The arthroscopy confirmed
that ACL was damaged in 43 patients, while it was pre-
served in seven. Regarding MM, MRI showed damage in
31 patients, while in 19 it was preserved. The arthroscopic
examination confirmed damage in 27 patients, while in
23 patients the finding on the MM was normal. LM was
injured in 35 patients, while in 15 it was preserved, ac-
cording to MRI findings. The arthroscopy confirmed LM
damage in 32 patients, while no changes were observed
in 18. Results of two compared diagnostic procedures are
presented in Table 1.

Table 1. Results of magnetic resonance imaging (MRI) and arthroscopy
(ASC) diagnostics in knee injuries

Part of Damaged/ o %
the knee preserved MRI ASC P P
Damage 41 43
ACL 0.317 0.585
Preserved 9 7
Damage 31 27
MM 0.248 0417
Preserved 19 23
Damage 35 32
LM 0.366 0.523
Preserved 15 18

ACL - anterior cruciate ligament; MM - medial meniscus; LM - lateral meniscus;
*Wilcoxon signed-rank test;
**y2 test

The x* test and Wilcoxon signed-rank test showed that
there were not statistically significant differences between
the two diagnostic methods for all three types of injury
(p > 0.05), as presented in Table 1.
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DISCUSSION

After clinical examination of a knee injury, additional diag-
nostics is usually required. In this study, we compared the
results obtained by MRI and arthroscopy in meniscal and
ACL knee injuries. Both methods have their limitations.

MRI offers precise insight in both intraarticular and
extraarticular structures of the knee, while arthroscopy
is mainly focused on intraarticular structures. Knee ar-
throscopy does not routinely recognize injuries of some
soft tissue structures, e.g., superficial medial collateral liga-
ment complex, structures of the posterolateral corner, or
the extensor mechanism. Arthroscopy is inferior in the
assessment of traumatic and infiltrative bone marrow ab-
normalities, which commonly follow meniscal injuries.
MRI is also the preferred method for the diagnosis of sy-
novial lesions [9].

MRI does not provide a dynamic assessment of soft-
tissue knee structures like in arthroscopy. Meniscal tears
and chondral defects can be assessed both by MRI and
arthroscopic probing. The probing is especially useful in
the postoperative meniscus to distinguish tear from post-
operative signal or healing changes in a repaired tear [10].

Our results showed that ACL injury on arthroscopy
was slightly more often positive than on MRI, while for
MM and LM it was reversed as shown in Figure 1. One
of the explanations is that decreased sensitivity of MRI in
diagnosing ACL injury may be attributed to difficulties of
displaying the ligament fully on the sagittal plane due to its
anatomical obliquity passage across the joint, as depicted
by some studies [11]. Diagnostic accuracy of ligamentous
injuries has been improved by dynamic arthroscopic evalu-
ation. Although MRI is very sensitive and specific in the
diagnosis of complete ACL tears, the functional status
and presence of partial tears may be better assessed by
arthroscopy. The degree of the medial and lateral joint gap
with valgus or varus stress during arthroscopy serves as
an indicator of the severity of collateral ligaments injury.
Also, dynamic posterior drawer test during the procedure
with the knee flexed to 90° can assess posterior cruciate
ligament incompetence [12].

It is necessary to be aware of some anatomical struc-
tures in the knee that may not be well visualized by MRI
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Figure 1. The comparison of anterior cruciate ligament (ACL), medial
meniscus (MM), and lateral meniscus (LM) injuries found by magnetic
resonance imaging (MRI) and arthroscopy
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nor by arthroscopy. For example, the posterior horn of the
MM that plays an important role in limiting anterior tibial
translation may sometimes be difficult to evaluate with the
standard anterior viewing portals [13].

In our study, we found that MRI and arthroscopy are
equally valuable diagnostic tools, because the number of
diagnosed injuries was approximately the same by both
methods, for each type of knee injury. The obtained results
are in accordance with the other studies in all parameters
of testing [14, 15].

Diagnostic correlation between MRI and arthroscopy
based on Wilcoxon signed-rank test showed that the p
value was higher for LM than for ACL and MM. These
results are comparable to a recent study by Duong et al.
[16], who found 88% vs. 86% accuracy for lateral and me-
dial meniscal lesions, respectively. In our study, a higher
number of injuries to the LM compared to the medial
one were observed using both diagnostic methods. One
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explanation could be the relatively small sample size, which
is also comparable to the results form Duong et al. [16].
We believe that with an increase in the sample, the ratio
of these injuries would be closer to literature data, which
is also one of the limitations of the study.

The disadvantage of our research could be that not all

MRI examinations were performed by the same technique.

CONCLUSION

Differences in accuracy between MRI and arthroscopy as
diagnostic methods for ACL, MM and LM injuries should
not be expected. The correlation between the two methods
is higher for the LM than for the MM and the ACL.
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[AnjarHocTUKa noBpeAe MEHUCKYCa U NPeaHber YKPLUTEHOT IMFaMEeHTa KoNleHa
MarHeTHOM Pe30HaHL,OM Y OfHOCY Ha apTPOCKOMNUjY — UMa /IN pasnKe
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2Ynusepautet y beorpagy, MegnunHcku pakyntet, beorpag, Cpbuja;

*YHusep3utet y beorpagy, Oakyntet cnopta v drsnyKor Bacnutaksa, beorpag, Cpbuja

CAXETAK

YBoa/Liumb 3rnob KoneHa noAnoxaH je noBpeaamMa y3pokKo-
BaHVM AVPEKTHOM UV UHAMPEKTHOM cunoM. MoBpeae MeHu-
CKasHVIX U INFaMeHTapHUX CTPYKTYpPa He MOry 61TV NOTMYHO
carnefiaHe KIIMHWYKMM NPerneaoM, Te Cy HEOMNXOAHe NHBa3VBHE
1 HeVHBa3MBHe AnjarHOCTNYKe METOAE MOMyT MarHeTHe pe3o-
HaHue (MP) n aptpockonuje.

Linb oBor papa je nopehere npewysHocTy Hanasa MP 1 o6jex-
TVBHOT CTatba y KosieHy yTBphHeHOr apTpOCKONUjoM y ciyyajy
noBpefe MefnjanHor v laTepanHor MEHUCKYCa, Kao 1 MpeaHer
YKPLUTEHOT IraMeHTa.

MeTope Y nctpaxmsarbe CMO yKIbyunnu 50 6onecHnKa neyeHmnx
€eNeKTVBHIM apTPOCKONCKUM NpoLeaypama. Kog cBrx 6onecHu-
Ka ynopehusanu cmo Hanase MP, paheHe y pa3nnuntim ycTaHo-
BaMa, Ca HaflasnMa BrHeHUM y KoneHy y3 noMmoh apTpockona.
Pesyntatm Cryguja je o6yxBaTuna 50 6onecHnKa npoceu-
He ctapocTtu 31 roguHy. MP je nokasana nospefy npefmer
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YKPLUTEHOT NrameHTa Kof, 41 6onecHuKa, Aok je owTehetbe
noteBpheHo apTpocKonujom Koa iux 43. MeamnjanHn MeHNCKyC
je 6uo owTeheH kog 31 6onecHrKa Ha MP cHUMKY, AOK je apTpo-
CKOMCKK BeprdunkoBaHo 27 owTehetba. JlaTepanHu MEHUCKYC
noBpeheH je kog 35 6onecHnKa Ha MP CHUMKY, @ apTPOCKOMCKN
je owTehere youeHo Kopg tux 32. Tectom x? Huje yTBpheHa
CTaTVCTUYKM 3Ha4ajHa pa3nnka n3mehy oBe ABe MeToAe y Aujar-
HOCTUYKOM cmmcay. [prumMeHa BUnKOKCOHOBOT TecTa MpeA3HaKa,
Kao 1 aHanM3a BapujaHce yKasanu Cy Ha NCTW pe3ynTar.
3aKsbyuak YnopeaHOM aHanvn3om AujarHoCTUYKe BPeaHOCTH
MP 1 apTpockonuje Ko noBpeaa NpeArer yKpLITEHOr nura-
MeHTa, MeAujasHor 1 naTepanHor MeHNCKyca yTBpAUInN CMO
Aa Hema 3HayajHVX pa3nnka y AnjarHoCTUYKOM cMucity usmehy
oBe /iBe MeTofe.

Krbque peun: marHeTHa pe3oHaHLa; aprOCKOI'IVIja; MEHNCKYC;
npenmbn yKPLWTEHN NUraMeHT
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