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eniscal lesions are damages that occur at the menisci insertions, which are considered
the major orthopedic issue regarding knee joint biomechanics. The imaging modality of
choice for meniscal lesions is magnetic resonance imaging (MRI), which has the highest
sensitivity, specificity, and accuracy.

Purpose. To evaluate the percentage of MRI abnormalities of the knees in asymptomatic and
symptomatic people with suspected meniscal and other lesions.

Methods. A comparative cross-sectional study was conducted; two MRI machines were used:
one in the oncology Teaching Hospital 1.5 Tesla Siemens system (Magnetom Aera; Siemens Healthi-
neers, Erlangen, Germany) and the other is 1.5 Tesla unit (Avanto, Siemens Healthineers, Germany)
in X-ray Institute). A total of 100 participants, fifty symptomatic meniscal lesions (33 males and 17
females) and fifty asymptomatic meniscal lesions (24 males and 26 females) were enrolled in this
study. The age of participants ranged from 46 years to 67 years.

Results. The mean age of symptomatic meniscal lesions (MLs) was 52.96+3.854 years (medi-
an 53 years), ranging from 46 years to 66 years, while the mean age of asymptomatic meniscal le-
sions was 56.96+5.284 years (median 56 years), ranged from 48 years to 67 years. Males sympto-
matic meniscal lesions were 33 (66%), whereas females were 17 (34%). Whereas in asymptomatic
meniscal lesions, males were 24 (48%), whereas females were 26 (52%). Painful knee (96%), discom-
fort (100%) and reduce joint motions (100%) are the most common manifestations recorded. The
asymptomatic meniscal lesions patients age is higher than the age of symptomatic meniscal lesions
cases with a strong statistically significant difference (P<0.0001). On the other hand, the comorbidity
has a high statistically significant difference (P=0.009), between the two groups. Furthermore, joints
effusion, bone marrow and soft tissue edema, horizontal meniscal lesions, and complex meniscal le-
sions have a statistically significant difference (P=0.004), (P<0.0001), (P=0.04), (P=0.002), respective-
ly, to be more in symptomatic knees. Medial meniscus tears are more prevalent than lateral in both
horizontal and complex meniscal lesions and both symptomatic and asymptomatic knees. In symp-
tomatic, the most common tears were reported in the posterior horn of the medial meniscus among
horizontal meniscal lesions and complex meniscal lesions [(11, 25.6%), and (5, 55.6%)], respectively.
In asymptomatic, the most common tears were reported in the anterior horn of the Medial meniscus
of horizontal meniscal lesions (8, 18.6%).

Conclusions. The old-age and comorbid conditions have a positive correlation with meniscal
lesions in symptomatic more than in asymptomatic knees. Gender, BMI, and trauma history have a
negative association with the development of meniscal lesions in symptomatic and asymptomatic
knees meniscal lesions. Joint effusion, bone marrow or soft tissue edema, meniscal tear (horizontal),
meniscal tear (complex, vertical, radial), and ACL in symptomatic meniscal lesions represent the
most common MRI findings seeing more than in asymptomatic meniscal lesions. Horizontal medial
meniscal tears are frequently the most common meniscal lesions in symptomatic and asymptomatic
knees. Complex lateral meniscal tears are the least common observation.
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HAXOAKU NPU MATHUTHO-PE3OHAHCHOW TOMOTIPAPUN Y AIOAEN C
CUMNTOMHbBIMU U BECCUMNTOMHBIMU NOBPEXAEHUAMMU
MEHUCKA KOAEHHOIO CYCTABA

XyceuH N.P.1, Akoopu C.M.2

1 - OtmeaeHue Ay4eBOH AHUArHOCTHKY, ClieIasn3ipoBaHHasa XUpyprdeckast boasHuna ['asu Aap-Xapupu, ['opoackoi MeIHIHCKIE KOM-
naeke Barnana. r. Barman, Upak.
2 - MucTutyT paguosorvy, [opoacKoi MeUITMHCKMM KoMIlaeKe Barnana, MunmcTepeTBO 3npaBooxpaHeHus. I. Barnan, Mpak.

OBpEXKIEHNS MEHHCKOB — 5TO IIOBPEXKAEHHS, BO3HUKAIOIINE B MeCTaxX IIPUKPEIAEHUS Me-

HHCKOB, CUHTAIOIIHECss OCHOBHOM OpTOIeUYeCKON IIPo0AEMOM B OTHOUIEHUN OHMOMEXaHUKH

KOAEHHOTOo cycraBa. [IpenmnouyTUTeABHBIM METOAOM BH3yaAH3allUM IIPH IIOBPEXIEHUIX Me-

HHCKA SBAFETCS MArHHUTHO-Pe30HAHCHAas ToMorpadusd, KoTopad o0AaamaeT caMoi BBICOKOH
YyBCTBUTEABHOCTBIO, CIIEIIU(PUIHOCTEHIO U TOYHOCTBIO.

Hesns. VccaenoBanue GbIA0 HAIIPABAEHO HA BBIIBACHHE IIPOIIEHTA IATOAOTHYECKHX M3MEHEHUH
KOAEHHOTO CyCTaBa IIPH MarHUTHO-PE30HAHCHOH ToMorpadguu y Amaeil ¢ KAMHHYECKHMU ITPOSBACHU-
AMH U 6e3, C IIoI03PEHNEM Ha MOBPEXKIAEHUS MEHHCKA U JAPYTYIO IIATOAOTHIO.

Marepuanbr m MeTonbl. BbIAO IIPOBENEHO CPaBHUTEABHOE KPOCC-CEKIIMOHHOE HCCAE€LOBaHUE:
HUCIIOAB30BaAUCh ABa annaparta MPT — oquH B OHKOAOTHYECKOM KAMHHYECKOM rocuutase, 1,5 Tecaa c
cucremoii Siemens (Magnetom Aera; Siemens Healthineers, Opaaunren, 'epmanusa), gpyroi — 1,5 Tec-
aa B MHcTuTyTe paauosoruu (Avanto, Siemens Healthineers, 'epmanus).

B nccaenoBanme 6p1a0 BKAIOUeHO 100 y9acTHHKOB, M3 HHUX ¥ 50 4eA0BeK HaAOAIOJAANCH ITOpake-
HHUS MEHHCKa C KAMHHUYECKHUMHU npodBAaeHUIMH (33 Myk4mHBI B 17 xeHimH) u 50 deaoBek c Oec-
CHUMIITOMHBIMH IIOPa*KEHUAMH MEHHCKa (24 My>K4YMHBI U 26 XEHIIUH). Bo3pacT y4acTHHKOB COCTaBHA
oT 46 mo 67 aer.

Peaynbrarsl. CpegHuil Bo3pacT CHMIITOMHBIX ITOpasKeHHH MEHHCKa cocTaBasga 52,96 + 3,854
rona (MeguaHa 53 roza), B guamnazoHe oT 46 mo 66 aeT, B TO BpeMs KaK CpeqHHM BO3pacT O0ecCHMII-
TOMHBIX IIOPasKEeHHH MEHHCKa cocTaBasa 56,96 + 5,284 roma (MexguanHa 56 aet), B guarnasoHe oT 48
AeT 10 67 aet. IlopakeHHda MEHHCKa C KAMHHUYECKHUMH IIPOSBACHHAMH Yy MYyXKYHH BCTpedaauch B 33
caydasx (66%), Torma Kak y keHIH — B 17 (34%). BeccumnToMHBIE TIOpasKeHHUST MEHUCKA Y MY>KYUH
BCTpedasnuch B 24 caydasax (48%), y :keHITHH — B 26 (52%). Boas B KoaeHe (96%), arckoMdpopTt (100%)
U CHHXKEHHE ITOABHKHOCTH cycTaBa (100%) sBasgroTca Hauboaee JacThIMH PETHCTPHUPYEMBIMH KAHMHM-
YEeCKUMH ITPOSIBACHUAMH. Bo3pacT maineHToB ¢ 0ECCHUMIITOMHBIM ITOPasK€HUEM MEHHCKA BBIIIE, YeM
BO3pAaCT [AIMEeHTOB C CHMIITOMHBIM IIOpask€eHHEeM MEHHCKAa C CHABHOH CTATHCTHYECKH 3HAYUMOH pas-
Hune#t (P<0,0001). C gpyroii CTOPOHBI, KOMOPOUAHOCTHE UMEET BBICOKYIO CTATHCTHYECKH 3HAYUMYIO
pazuuiyy (P = 0,009) mexxay nBymd rpynmaMu. Kpome Toro, cycraBHOH BBIIOT, OTEK KOCTHOT'O MO3ra U
MSTKHUX TKaHEH, TOPHU30HTAAbHbBIE ITOPAKEHUS U CAOXKHBIE ITOPasKEeHUS MEHHCKa MMEIOT CTaTHCTHYe-
CKHU 3HauyuMylo pasngulyy (P = 0,004), (P <0,0001), (P = 0,04), (P = 0,002) cooTBETCTBEHHO, 1 IIPEACTAB-
A€HBI OOABIIE y AIOZIEH C KAWMHHYECKHUMH IIPOSBACHUSIMHU. Pas3phIBEl MeIHMaALHOIO MEHHCKA 0oaee pac-
IIPOCTPAHEHBI, YEM AATEPAABHOI'0, KaK IIPU TOPHU30HTAABHOM, TaK M IIPU CAOXKHOM IIOPaKEHUU Me-
HUCKA y AIOZieH KaK C KAWMHHYECKHUMHU NIPOSBACHUSIMH, TaK U 6e3. IIpu cayyasax ¢ HAAMYUEM CHMIITO-
MOB Hauboaee JacTble Pa3pbIBbI ObIAM 3apErUCTPHUPOBaHbI B 33JHEM POTe MeIUaABHOTO MEHHCKA cpe-
U TOPU30HTAABHBIX IIOPAKEHUH M CAOXKHBIX IOpaskeHu#d MeHHcKa [(11, 25,6%) u (5, 55,6%)] coot-
BeTCTBEHHO. [Ipu 6eCCHMITOMHOM TEYEHHH Hallle BCETO BBISIBASAVCEH PA3PbIBBI IEPEIHETO POra MEIH-
aABHOTI'0O MEHHCKA IIPU FOPHU30HTAABHBIX IOPasKeHUIX MeHHCKa (8, 18,6%).

Briroasl. [Toxxnaoii Bo3pacT u KOMOPOUAHBIE COCTOSIHUS HUMEIOT IIPSIMYI0 KOPPEAdIIHIO C CHMII-
TOMHBIMH [HOPaKEHUSIMH MEHHCKOB 00AbIIe, YeM B OECCHMIITOMHBIX cAydadx. Iloa, HHOEKC Maccel Te-
Aa U TPaBMbI B aHAMHe3€ HMEIOT HEIIPSMYIO CBA3b C Pa3BUTHEM IMOPa’K€HUH MEHHCKOB B CHMIITOM-

lwww.rejr.ru | REJR. 2023; 13 (3):97-109  DOI: 10.21569/2222-7415-2023-13-3-97-109 98


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

HBIX U 0ECCHMNOTOMHBIX caydasx. CycTaBHOH BBIIIOT, OT€K KOCTHOTO MO3ra HMAM MSTKHX TKaHel, pas-
PBIB MEHHCKa (FOPHU30HTAABHEBIN), pa3pblB MEHHCKA (CAOXKHBIF, BEePTHKAABHBIH, pagUaAsbHbBIN) U IIe-
penHei#l KpecTooOpasHON CBA3KH MPH CHMIITOMHBIX IIOPasKEHHSIX MEHHCKAa IIPEACTABASIIOT COOOM
Hawuboaee pacrpocTpaHeHHBIe pe3yabTaThl MPT, BrigBAsieMbIe O0AbIlle, YeM IpU OECCHMIITOMHBIX CAY-
qaax. [opH30HTaAbHBIE PA3pPBIBBI MEIUAABHOTO MEHHCKA SBAFIOTCS Haunboaee pacIpoCTpaHEHHBIMH
IOBPEXIEHUSIMH MEHHCKa B CHMIITOMHBIX U O€CCHMIITOMHEIX cAy4dasaX. CAOKHBIE pa3phIBBI AATe€PaAb-

HOT'O MEHHCKa BCTPEYAIOTCA PEXKE BCETO.

KaroueBble CAOBA: Pa3pbIBbl MEHUCKA, IIEPENHSAS KPecTooOpasHasl CBsS3Ka, JKHUPOIIOAABAEHHE,

KOAEHHBIN CyCTaB.
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eniscal tears are lesions that occur

at the menisci insertions, which

are considered the major orthope-

dic issue regarding knee joint bio-

mechanics. The proper load trans-
mission to the joint need menisci integrity [1].
Knee menisci have several important roles as
shock absorption and distributing load, in-
creasing stability, providing nutrition to the
cartilage, limitation of extreme movement, and
movement control [2]. The menisci lesions lead
to changes in knee joint weight-bearing load
due to resistance failure of the meniscus
against compression. These injuries are classi-
fied into two main categories include acute (lat-
eral meniscus) and chronic mostly (medial me-
niscus) [1].

It is challenging to diagnose these le-
sions, which may require radiographic X-rays,
MRI, and arthroscopy [3]. The x-ray is unable
to demonstrate pathology of the meniscus, its
ability limit to exclude bony pathologies and
assess the narrowing joint space width, loose
bodies, chondrocalcinosis, osteophytes, sub-
chondral cysts, bone sclerosis, and other de-
generative changes [4].

The imaging modality of choice for menis-
cal lesions is the MRI, which has the highest
sensitivity and specificity [1, 3]. MRI represents
the gold standard diagnostic method for any
pathology of the knee joint, and it is widely
used for assessing meniscal tears [3]. Several
previous MR studies have reported the high
accuracy of knee MRI [5]. It is a non-invasive
approach. It performs by obtaining an exquisite
image using a magnetic field in which electrons
of the atoms are disturbed by an external radio
frequency energy [6]. There are two different
sequences can be used, Tl-weight and T2-
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weight. De Smet and Mukherjee 2008, con-
cluded that MRI has a 100% diagnostic rate for
meniscal lesions, showing a 93% sensitivity,
and 100% specificity and with a predictive val-
ue reach to 100% [7].

Recently, a meta-analysis based on twen-
ty-two studies described an overall sensitivity
and specificity of 88% and 94%, respectively,
for the detection of meniscal lesions [8]. The
T2-weighted sequences of axial, sagittal, and
coronal images are the most common and pref-
erable way to visualize and assess a tear [9].
Others, spin-echo or fast spin-echo proton
density with or without fat saturation, T1, and
gradient echo can be used [6]. Also, MRI plays
a role as a guided diagnostic test to distinguish
the exact area of the joint affected to perform
the suitable treatment options [10]. Statistically
speaking, the accuracy range of 82-95% of MRI
for diagnosing meniscal tears, with sensitivity
and specificity are 93% and 88%, respectively
for medial tears, and 79% and 95%, respective-
ly for lateral tears [11].

Many studies, reported that meniscal tear
incidence may be as high as six per 1000 popu-
lation with a 2.5 to 4 times male predomi-
nance. Age of traumatic meniscal tear peaks at
20-29 years [12]. The overall M:F ratio range
from 2.5:1 to 4:1, with a peak incidence occur-
ring in men between 21 and 30 years of age
and in women between 11- and 20 years old
[13]. Medial is more common than lateral me-
niscal tears at 81% and 19%, respectively [14].
Meniscal lesions can happen from an acute
trauma, and an acute blowout hit to the knee
or also can occur as consequence of a chronic
and degenerative conditions like rheumatoid
arthritis, spontaneous osteonecrosis, and oste-
oarthritis [1]. The most common risk factors for
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degenerative meniscal ruptures are genetic
predisposition, female gender, high BMI, older
age, activity level, smoking status, and varus
alignment condition [14]. Generally, the tears
are caused by a combination of axial loading
and rotational (twisting) forces that result in a
shear load on the meniscus. Traumatic condi-
tions occur in younger, and more active indi-
viduals, whereas the degenerative tears may
reflect cumulative stress, chondral-malacia,
and elderly people [15].

The main categories of meniscal tears ac-
cording to the morphology include vertical lon-
gitudinal, radial (transverse), horizontal (cleav-
age), complex (degenerative), and bucket han-
dle tears [16]. Recently, a classification by
LaPrade et al. was made by a combination be-
tween clinical approach, outcome, and arthro-
scopic assessment. There are five types [17]:

* Type 1: partial and stable root tears
(7%)

* Type 2: A complete radial tear within
the root attachment (68%)

*Type 3: a “bucket-handle” tear with
complete detachment (6%)

* Type 4: complex tear with complete de-
tachment (10%)

* Type 5: a root bony avulsion (7%).

The study aims to study MRI findings of
the knee in asymptomatic and symptomatic
people with suspected meniscal lesions and
associated abnormalities. The explanations for
these purposes are most of Iraqi patients are
neglected and don't care about their knee le-
sions. As a result, these groups are specially
recruited or enrolled for comparison. Most pa-
tients obese, comorbid, low socioeconomic, low
educated and unaware about their conditions.
The study initially based on the experiences of
orthopedics, rheumatologists and radiologists
that suspected of the meniscus lesions who
distinguished lesions from history, clinically or
radiography.

Methods.

Study Design and setting.

A comparison cross-sectional study con-
ducted in Baghdad city, Iraq in Baghdad Medi-
cal City Complex and X-Ray institute, from 1st
March 2021 to 30th December 2021.

Participants.

A total of 100 participants, fifty-
symptomatic meniscal lesions (33 males and
17 females) and fifty-asymptomatic meniscal
lesions (24 males and 26 females) were enrolled
in this study. The age of participants ranged
from 46 years to 67 years. Those who were re-
ferred for possible meniscal lesions were cross-
sectionally examined with an MRI of their
knees. Most of the patients were referred by
orthopedic (n=70), the rest by rheumatologists
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(n=21), and general practitioners (n=9).

Inclusion criteria.

* Patients with symptomatic and asymp-
tomatic meniscal lesions.

e Patients were recruited regardless of
their history of trauma.

* Patients accept to assign written in-
formed consent.

Exclusion criteria.

* Contraindications for MRI examination
(pacemaker, implants, claustrophobia, and
pregnancy).

* Patients who refused to do the MRI ex-
amination.

* Malignancy.

* Patients with a history of knee surgery.

Variables.

History and investigation data were doc-
umented and recorded for each participant in
his/her file, the variables studied included age
(years), gender, BMI, history of knee trauma,
and comorbid conditions. In symptomatic pa-
tients, ask about pain, swelling, locking, catch-
ing, and giving away the knee. On examination,
look for mass, redness, tenderness, discomfort,
effusion, scar, and decrease in motion.

MRI lesion data measurement.

All the studied patients underwent for
MRI examination, which was done before any
intervention. Joints effusion, bone marrow, soft
tissue edema, meniscal tears [horizontal, com-
plex, vertical, radial], medial and lateral MLs,
and ligamentous tears (anterior cruciate liga-
ment (ACL)) were evaluated and analyzed.

MRI protocols.

MRI examination was estimated utilizing
the 1.5 Tesla Siemens system (Magnetom Aera;
Siemens Healthineers, Erlangen, Germany) and
(1.5 Tesla unit Avanto, Siemens Healthineers,
Germany). The protocol applied in examined
patients included:

» Sagittal proton density (PD).

TR 3200 ms, TE 30 ms, 3mm slice thick-
ness.

e Sagittal proton density with fat sup-
pression.

TR 3500 ms, TE 39ms, 3mm slice thick-
ness.

* Coronal proton density.

* Coronal proton density with fat sup-
pression.

* Axial T2 weighted images.

TR5800 ms, TE 68ms, 3mm slice thick-
ness.

Signals of intra meniscal.

Four grades on MRI signals, which are
first described by Stoller and Colleagues (Fig-
ure 1) [4, 18].

* Grade O is normal.

* Grade 1 is rounded or amorphous sig-
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Fig. 1 (Puc. 1)

Fig. 1. Meniscal lesions grading.

A - Grade 0, normal intact meniscus;

B - Grade I, intra-substance globular-appearing signal not extending to the articular surface;

C - Grade II, linear increased signal patterns not extending to the articular surface;

D - Grade III, abnormal signal intersects the superior and/or inferior articular surface of the meniscus, an
arthroscopically confirmable tear [4].

Puc. 1. Kaaccudpumkaums noBpexAeHnin MeHUCKA.
A - Crentenb O, HOpMaABHBIN HENIOBPEXKAEHHbBIH MEHHUCK;

B - Crenens I, ouaroBoe u3MeHeHHE CHTHAaAa BHYTPH MEHHCKA, HE PaCIPOCTPAHSIONIEeCs Ha CYCTaBHYIO ITO-
BEPXHOCTb MEHHUCKA,;

B - Crenens I, AuHeliHOe yCHA€HME CHUTHaAa ITOBBIINIEHHON MHTEHCHBHOCTH, HE pacIIpoCTpaHsSIoIleecd Ha Cy-
CTaBHYIO IIOBEPXHOCTH MEHHCKA,;

I' - Crennenn HI, YCHA€HHUE CHUTHaAa TIOBBIINIEHHOMN HHTEHCHUBHOCTH, II€PECEKAIOIIIEE BEPXHIOO I/I/I/IAI/I HHUZKHIOIO

CYCTaBHYIO [IOBEPXHOCTb MEHHCKA; apTPOCKOIINYECKH ITOATBEPKACHHBIH pa3prIB [4].

nal intensity without disruption of the articular
surface.

* Grade 2 is a liner signal correlated with
disrupting the surface.

* Grade 3 is a signal that extended to the
articular surface and represents a meniscal
tear [0].

Assessment of meniscal tears.

Tears were grouped as follows:

* Horizontal, defined as a tear parallel to
the tibial plateau (TP) separating the meniscus
into two parts upper and lower.

* Oblique (parrot-beak), is defined as a
tear oblique to the circumferentially oriented
collagen fibers.

* Longitudinal, defined as a vertical tear
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perpendicular to the TP and parallel to the ori-
entation of the circumferential fibers.

e Radial, defined as a vertical tear that
began in the central free margin and was per-
pendicular both to the TP and the circumferen-
tial fiber orientation

* Complex, it is multiple tears in more
than one configuration.

* A root is a tear in the posterior or ante-
rior central meniscal attachment [19].

Ethical considerations.

Written informed consent was obtained
from all participants, to involve in this study.
The scientific Committee at Iraqi Board for
Medical Specializations/Diagnostic Radiology
approved this study.
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Table Nel. Age groups of symptomatic
MLs patients (n=50).

Age group No. %

>45-55 33 66

>55-65 17 34

>65 0 0

Table Ne2. Age groups of asymptomatic
MLs patients (n=50).

Age group No. %
>45-55 24 48
>55-65 22 44
>65 4 8
Table Ne3. Distribution of symptomatic

patients according to the clinical fea-
tures.

Symptoms No. %
Pain 48 96
Swelling 27 54
Locking 33 66
Catching 38 76
Giving away 18 36
Tenderness 40 80
Discomfort 50 100
Effusion 22 44
Decrease motion | 50 100
Redness 32 64

Statistical analysis.

All analyses were conducted by using
SPSS version 20.0 for Windows (SPSS Inc.,
Chicago, Ilinois, USA). Descriptive statistics
consist of numbers and percentages measured.
Mean and SD for categorical data were also
calculated. Comparisons analysis performed
between the two groups was made with the use
of the chi-square test or the t-test as required.
A two-sided P value of 0.05 or less was consid-
ered statistically significant.

Results.

The mean age of symptomatic cases with
meniscal lesions (MLS) in this study was
52.96+3.854 years (median 53 years), ranging
from 46 years to 66 years. Approximately, the
mean age for symptomatic males was
53.18+3.087 years (median 53), ranging from
47-59 years, while the mean age for sympto-
matic females was 52.53+5.113 years (median
55), ranging from 46-60 years. In addition,
66% of patients aged >45-55 years, and the
rest (17%) aged >55-60 years, showed in Table
Nol.

The mean age of asymptomatic cases
with MLs was 56.96+5.284 years (median 56
years), ranging from 48 years to 67 years. Ap-
proximately, the mean age for asymptomatic
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males was 56.12+5.773 years (median 55),
ranging from 48-67 years, while the mean age
for symptomatic females was 57.73%4.771
years (median 56.5), ranged from 50-67 years.
In addition, 66% of patients aged >45-55 years,
and the rest (17%) aged >55-60 years, showed
in Table No2.

Among symptomatic MLs, males were 33
(66%), whereas females were 17(34%) with M:F
ratio (1.94:1). Whereas in asymptomatic MLs,
males were 24 (48%), whereas females were 26
(52%) with M:F ratio (1:1.08).

The mean BMI of symptomatic patients
with MLs was 28.303+4.9 Kg/m?2 (median 27.6
Kg/m2), ranging from 17.4 Kg/m2 to 38.6
Kg/m2. Approximately, the mean BMI for
symptomatic males was 27.653+5.23 Kg/m?2
(median 27.24), ranged from 17.4-38.6Kg/m?2,
while the mean BMI for symptomatic females
was 29.565+4.014Kg/m2 (median 29.4),
ranged from 24.5-38.2Kg/m?2.

In this study, the mean BMI of asympto-
matic patients with MLs was 28.28+4.74
Kg/m2 (median 27.9 Kg/m2), ranging from
17.4 Kg/m2 to 38.4 Kg/m?2. Approximately, the
mean BMI for asymptomatic males was
28.093+4.58Kg/m?2 (median 27.35), ranging
from 20 — 38.4Kg/m2, while the mean BMI for
asymptomatic females was 28.454+4.97Kg/m2
(median  29.25), ranged from 17.4 -
38.2Kg/m?2.

Associated symptoms and signs of symp-
tomatic MLs in the current study were listed in
Table No3.

A comparison analysis between sympto-
matic and asymptomatic MLs according to de-
mographic characters showed in Table 4. The
mean age of asymptomatic MLs patients
(56.96+5.284 years) was higher than the mean
age of symptomatic MLs patients (52.96+£3.854
years) with a strong statistically significant dif-
ference (P<0.0001). Concerning gender, there
was no significant difference between males
and females among symptomatic and asymp-
tomatic MLs patients (P=0.069). There was no
significant difference between the mean BMI of
asymptomatic MLs patients (28.281+4.746) and
the mean BMI of symptomatic MLs patients
(28.303%4.9), (P=0.982). Among history of knee
injury (trauma), there was no significant differ-
ence between both groups, (P=0.15). Regarding
comorbidity, there was a high statistically sig-
nificant difference (P=0.009) between the two
groups.

The prevalence of joints effusion, bone
marrow, and soft tissue edema, meniscal tear
(horizontal), meniscal tear (complex, vertical,
radial) (Figure 2, 3, 4 and 5(B)), and ACL in
symptomatic MLs were 50(100%) (Figure 5(A)),
23(46%), 27(54%), 9(18%), and 11 (22%). Oth-
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cording to demographic characters.

Table Ne4. Comparison analysis between symptomatic and asymptomatic MLs ac-

Variables Symptomatic MLs | Asymptomatic P value
MLs
No. (%)

Age (years) MeantSD | 52.96+3.854 56.96+5.284 <0.0001*
Gender Male 33 (33) 24 (24) 0.069%*

Female 17 (17) 26 (26) '
BMI(Kg/m?) MeantSD | 28.303+4.9 28.281+4.746 0.982**
History of knee in- | Yes 23 (23) 16 (16) 0.15%*
jury (trauma) No 27 (27) 34 (34) '
Comorbidity Yes 44 (44) 33 (33)

No 6 (6) 17 (17) 0.009#

*t-test significant, #chi-square significant, **non-significant

Table Ne5. Comparison analysis between symptomatic and asymptomatic MLs ac-
cording to MRI findings.
MRI findings Symptomatic | Asymptomatic P value
No. (%)
Joints effusion Yes 50 (100) 42 (84) 0.004*
No 0 8 (16) '
Bone marrow and soft tis- | Yes 23 (46) 2(4) 0.0001*
sue edema No 27 (54) 48 (96) '
Meniscal tear (horizontal) Yes 27 (54) 16 (32) 0.04*
No 23 (46) 32 (68) '
Meniscal tear (complex, | Yes 9 (18) 0 0.002*
vertical, radial) No 41 (82) 50 (100) '
ACL Yes 11 (22) partial tear | 6 (12) mucoid
degeneration 0.133**
No 39 (78) 44 (88)
*t-test significant, **non-significant
erwise, the prevalence of the same MRI findings types. Accordingly, 19(44.2%) of horizontal

in asymptomatic MLs were 42(84%), 2(4%),
16(32%), 0(0%), and 6 (12%).

The comparison analysis revealed that
joint effusion has a strong statistically signifi-
cant difference (P=0.004) between the two cate-
gories. There was a strong statistically signifi-
cant difference between symptomatic and
asymptomatic MLs (P<0.0001) concerning bone
marrow and soft tissue edema. Regarding hori-
zontal meniscal tears, there was a highly signif-
icant difference between symptomatic and
asymptomatic MLs (P=0.04). Also, regarding
meniscal tears (complex, vertical, radial), there
was a highly significant difference between
symptomatic and asymptomatic MLs (P=0.002).
Furthermore, there was no significant differ-
ence between symptomatic and asymptomatic
MLs (P=0.133) concerning ACL lesions (Table
Ne5).

On the other hand, table Ne6 showed the
comparison analysis between symptomatic and
asymptomatic MLs according to meniscus
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tears were in MM in symptomatic knees, while
12(27.9%) of lesions were in asymptomatic
knees. Laterally, the horizontal tears presented
in symptomatic and asymptomatic knees as
8(18.6%) and 4(9.3%), respectively, without
significant relation (P=0.743). Furthermore,
seven tears (77.8%) of complex MLs were seen
in MM, whereas two lesions (22.2%) were re-
ported in LM and no complicated asymptomatic
MLs, with no significant difference (P=0.425).

Grading for meniscal injuries was shown
in table No7. In symptomatic, GI reported in
3(6%), GII in 11(22%), and GIII in 36(72%).
However, asymptomatic cases were normal in
5(10%), GI in 8(16%), GII in 21(42%), and GIII
in 16(32%). There was a high statistically sig-
nificant difference (P=0.0008).

Table Ne8 compared symptomatic and
asymptomatic MLs according to morphology. In
symptomatic, the most common tears were re-
ported in the posterior horn of MM among hori-
zontal MLs and complex MLs [(11, 25.6%), and
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Table Nc6. Comparison analysis between symptomatic and asymptomatic MLs ac-
cording to meniscus types.
MRI findings Symptomatic | Asymptomatic P value
No. (%)
Horizontal MLs (n=43) MM 19 (44.2) 12 (27.9) 0.743%
LM 8 (18.6) 4(9.3) '
Complex MLs (n=9) MM 7 (77.8) 0 0.425%
LM 2 (22.2) 0 '
*non-significant
Table Ne7. Grading of meniscal tears in this study.
Grades Symptomatic | Asymptomatic P value
No. (%)
0 (normal) 0 5 (10)
| 3 (6) 8 (16)
T 11 (22) 21 (42) 0.0008
1 36 (72) 16 (32)

Chi-square is 16.535

Table Ne8. Comparison analysis between symptomatic and asymptomatic MLs ac-
cording to morphology.

MRI findings Symptomatic Asymptomatic P value
Anterior | Posterior Anterior | Posterior
horn horn horn horn
No. (%)
Horizontal MLs | MM 8 (18.6) 11 (25.6) 8 (18.6) 4 (9.3 0.899*
(n=43) LM 4(9.3) 4 (9.3) 2 (4.6) 2 (4.6) '
Complex MLs | MM 2 (22.2) 5 (55.6) 0 0 0.646*
(n=9) LM 2 (22.2) 0 0 0 '

*non-significant chi-square is 1.66

(5, 55.6%)], respectively. In asymptomatic, the
most common tears were reported in the ante-
rior horn of MM of horizontal MLs (8, 18.6%),
whereas no complex lesions were reported.

Discussion.

In this study, one hundred patients (57
men and 43 women) were sub-categorized into
fiftty— symptomatic MLs (33 males and 17 fe-
males), and fifty — asymptomatic MLs (24 males
and 26 females).

Regarding age, the mean age of sympto-
matic MLs cases was 52.96 years (median 53
years), ranging from 46 years to 66 years and
the mean age of asymptomatic MLs was 56.96
years (median 56 years), ranging from 48 years
to 67 years. The overall age of patients in this
study is much higher than that reported by
Shukri and Musalah study in the Department
of Surgery and MRI unit/ Azadi teaching hospi-
tal/ Duhok, Iraq [20]. They conducted a cross-
sectional study of 58 males and 22 females to
document MRI yield in knee injuries clinically
suspected as possible meniscal lesions [26].
Also, disagreement was observed in a prospec-
tive study of Zanetti and colleagues. They stud-
ied one hundred patients (59 men and 41
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women; the mean age was 42.7 years; age
ranged between, 18-73 years) referred for sus-
pected meniscal lesions were examined with
MRI [21]. This could be explained by the avail-
ability of facilities to detect MLs and the long
life expectancy of individuals in other coun-
tries.

Moreover, Englund et al., studied 2582
people, who were 50 years of age or older [22].
Of them, 991 were women, with a mean age
was 62.3 years (range, 50.1 to 90.5), which is
higher than we observed. The prevalence of
meniscal tears increased with increasing age in
both sexes and the occurrence of meniscal
damage was more liable in the middle-aged
group [23].

In the current study, both sexes com-
plained of MLs in symptomatic, males were 33
(66%), whereas females were 17 (34%), and in
asymptomatic MLs, males were 24 (48%),
whereas females were 26 (52%), with no signifi-
cant difference between both groups (P=0.069).
These results disagree with Shukri and Musa-
lah, who found that male predominance
(72.5%) and disagree with Magee and Williams,
who reported that males were common (73%)
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Fig. 2 (Puc. 2)

Fig. 3 (Puc. 3)

Fig. 2. MRI, knee, sagittal view, proton density,
15T.

46-years-old asymptomatic male, grade II degenera-
tion of the posterior horn of the medial meniscus
(yellow arrow).

Puc. 2. MPT, KOA€HHbIH CYCTAB, CArMTTAAbHASA
NAOCKOCTb, M3006paXeHue, B3BELUEeHHOe Mo
NPOTOHHOMK NAOTHOCTH, 1,5T.

MyzxkuynHa, 46 aAeT, 6€3 KAMHHUYECKUX HPOsSBAeHHI, I
CTENEHBb [ETeHEepalluud 3aaHEro pora MeIHUasbHOI'O
MEHHCKA (KeATasl CTPEAKA).

Fig. 3. MRI, knee, sagittal view, proton density,
fat suppression, 1.5 T.

A 48-year-old male presented with knee pain, send
for a suspected meniscal lesion. Horizontal tear grade
III of the anterior horn of the lateral meniscus (yellow
arrow).

Puc. 3. MPT, KOA€HHbIN CYCTAB, CArUTTAAbHAS
NMAOCKOCTb, M306paXkeHue, B3BELUeHHOe Mo
NPOTOHHOM NAOTHOCTU C MOAQBAEHUEM CUTHAAC
OT XMPOBOM TKaHMU, 1,5T.

MyzxunHa, 48 AeT, IOCTYIIHA C KaaobaMu Ha 60Ab B
KOAEHHOM CyCTaBe, C IIO03PEHUEM Ha IOBPEXKIECHHE
MeHHCKa. ['opusoHTaabHBIM paspelB III cremenu 1me-
PEMHEr0 pora AaTE€PaAbHOIO MEHHCKA (KeATasd CTPEA-
Ka).

Fig. 4 (Puc. 4)

Fig. 4. MRI, knee, sagittal view, proton density,
fat suppression, 1.5 T.

A 46-year-old male presented with knee pain and
locking. Degeneration grade II of the posterior horn
(white arrow) and horizontal tear grade III of the an-
terior horn of the lateral meniscus (yellow arrow).

Puc. 4. MPT, KOA€HHbIH CyCTAB, CArMTTAAbHAS
MAOCKOCTb, M3006paXeHue, B3BELIEeHHOe Mo
NPOTOHHOM NAOTHOCTHU C NOAQBAEHUEM CUTHAAC
OT XXMPOBOM TKaHMU, 1,5T.

MyzxunHa, 46 AeT, 3Kaso0bl HA 60AbP B KOAEHHOM CY-
CTaBe MU OrpaHUYEHHE IIOABUXKHOCTH cCycTaBa. [lere-
Heparug II crenmenu 3amHero pora (6eaast cTpeska) U
TOPH30HTaAbHBIN pas3pelB III crenenu mepegHero pora
AQTEPaABHOI'O MEHHCKA (KEATad CTPEAKA).
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[20, 24|. Furthermore, Englund et al., found
that women were more exposed to MLs in 57%.
This could be explained by the difference be-
tween the two genders functionally and physio-
logically [22].

Several studies revealed a positive asso-
ciation between the female gender and MLs as
the strongest risk factor, which may be due to
hormonal changes in females, pregnancy, sed-
entary lifestyle, obesity, and genetics [18, 23].

In fact, the functions of the knee menis-
cus are shock absorption and distributing the
load of the weight of the body, stability, and
movements control [3]. High BMI is a predis-
posing factor for the development MLs [14].

In this study, the overweight value of BMI
is the most common in both groups of the
study. The mean BMI of symptomatic patients
with MLs was 28.303+4.9 Kg/m?2 and the mean
BMI of asymptomatic patients with MLs was
28.28+4.74 Kg/m?2 with no significant differ-
ence (P=0.982) concerning MLs types (whether
symptomatic or asymptomatic) and about sex
(male or female). The results of this study were
similar to data recorded by Englund et al., they

found that the mean BMI was 28.5 (range, 16.6
to 55.6) [22]. In addition, they mention that
women with MLs had a higher BMI than wom-
en without meniscal damage (29.9 vs. 27.9,
P<0.001), but among men, there was no signifi-
cant difference in the BMI between the group
with damage and the group without damage
(28.7 and 28.6, respectively; P = 0.83) [22].

In addition, Ding and others agree with
this study, in multivariable analysis, the preva-
lence of meniscal tears was significantly asso-
ciated with age (OR 1.06 to 1.12 years), BMI
(OR 1.06 to 1.11 kg/m?2), sex (women vs. men:
OR 4.14 to 4.23), and family history of OA (OR
1.97 to 2.01) [23].

In the current study, among a history of
knee injury (trauma), there was no significant
difference between both groups, (P=0.15), but
concerning comorbidity, there was a high sta-
tistically significant difference (P=0.009) be-
tween the two groups. The mechanism of MLs
either traumatic or degenerative. The traumatic
MLs is mostly occurring in the younger age
group and their rate decreased with increasing
age due to decrease activities. The degenerative

Fig. 5 (Puc. 5)

of the medial meniscus (yellow arrow).

Fig. 5. MRI, 55-years-old asymptomatic male patient.

A — MRI, knee, sagittal view, proton density, fat suppression, 1.5 T. Mild joint effusion (white circle) and mu-
coid degeneration of anterior cruciate ligament (ACL) (yellow arrow).

B — MRI, knee, sagittal view, proton density, fat suppression, 1.5 T. Vertical tear grade III of the anterior horn

Puc. 5. MPT, MyX4uHa, 55 AeT, 6€3 KAMUHUYECKUX NPOSBAEHUMN.

A — MPT, KOA€HHBIH CyCTaB, CATUTTAABHAS IIAOCKOCTE, H300paskeHue, B3BEIIIEHHOE II0 IIPOTOHHOM ITAOTHOCTH C
IIOJABACHHEM CHTHaAa OT KHUPOBOM TKaHH, 1,5 T. YMepeHHbIH CyCTaBHOM BBIIOT (0€ABIH KPY?KOK) M MYKOH/I-
Had JereHepalys IepeaHel KpecTooOpas3Hoi CBA3KH (:KeATasl CTPEAKA).

B — MPT, KOA€HHBIH CycTaB, cCaruTTaAbHas IAOCKOCTb, H300paskeHHe, B3BEIIEHHOE II0 IIPOTOHHOU ITAOTHOCTH C
IIOIaBACHHEM CHTHaAa OT XKHUPOBOH TKaHM, 1,5 T. BepTukaabHbIH paspsIB Il crenenu mepemgHero pora Meau-
aABHOTO MEHHCKA (KeATasl CTPEAKA).
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cause of damage occurred mainly in the mid-
dle-aged group [20]. These findings are not
supported by data from a study done in Erbil
city [25]. The authors concluded that traumatic
MLs more commonly occurred in patients of
lower BMI while degenerative tears were more
common in obese patients [20, 26].

Painful knee (96%), discomfort (100%),
and reduce joint motions (100%) are the most
common manifestations in this study. We also
recorded swelling, locking, catching, giving
away knee, tenderness, mass, effusion, scar,
and redness. Englund et al. documented the
same results, the presence of MLs was more
common in persons who had knee pain, ten-
derness, or stiffness on most days than in
asymptomatic cases (45% vs. 26%, P<0.001)
[22].

The present study results revealed the
prevalence of MRI findings as joints effusion
(100%), bone marrow and soft tissue edema
(46%), meniscal tear (horizontal) (54%), menis-
cal tear (complex, vertical, radial) (18%), and
ACL (22%) in symptomatic MLs. Otherwise, the
prevalence of the same MRI findings in asymp-
tomatic MLs were 42 (84%), 2 (4%), 16 (32%), O
(0%), and 6 (12%). The study findings suggest
that symptomatic patients have a higher preva-
lence of MRI radiological signs than asympto-
matic. These results are like the results of Zan-
etti et al., meniscal tears were found in fifty-
seven symptomatic knees and thirty-six
asymptomatic knees (p < 0.001) [21].

According to the current study results,
44.2% of horizontal tears were in MM in symp-
tomatic knees, while 18.6% of lesions were in
asymptomatic knees. Whereas the lateral hori-
zontal tears presented in symptomatic and
asymptomatic knees as 12 (27.9%) and 4
(9.3%), respectively, without significant relation
(P=0.744). Furthermore, seven tears (77.8%) of
complex MLs were seen in MM, whereas two
lesions (22.2%) were reported in LM and no
complicated asymptomatic MLs were seen, with
no significant difference (P=0.425). Shukri and
Musalah showed different proportions for each
lesion as followed: medial meniscus (MM) tear
(80%), lateral meniscus (LM) tear (20%), isolat-
ed anterior horn tear of LM (12.5%), isolated
anterior horn tear of MM (1.25%), isolated pos-
terior horn tear of MM (66.25%), isolated poste-
rior horn tear of LM (7.5%), horizontal tear
(50%), vertical longitudinal tear (10%), Bucket
handle tear (12.5%), and complex tears (27.5%)
[20]. These differences could be explained by
differences in the sample studied, different in
locality, equipment, and facilities.

Englund et al., [22], mentioned that the
prevalence of meniscal tears in the symptomat-
ic knee was 35%. Damage to the MM was more
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common than damage to the LM. The tear in-
volved the posterior horn of the meniscus
(66%), the body segment (62%), and the anteri-
or horn (11%). About other findings, they found
that 40% presented as horizontal tears, 37% as
complex tears, 12% as oblique tears, 15% as
radial tears, 7% as longitudinal tears, and 1%
as root tears.

Zanetti and colleagues recorded horizon-
tal tears MM in 32 and 11 in LM in symptomat-
ic knees, and 29 in MM and 8 in LM in asymp-
tomatic cases with no significance. Complex
tears were found medially in 18 and laterally in
five symptomatic cases [21].

Joint effusion has a strong difference
(P=0.004) between the two categories in the
current study. There was a strong statistically
significant difference between symptomatic and
asymptomatic MLs (P<0.0001) concerning bone
marrow and soft tissue edema. These results
are consistent with Zanetti et al. [21], who
found a significant difference between pericap-
sular edema in symptomatic and asymptomatic
cases (P<0.001), additionally to, edema-like
bone marrow (P<0.001).

The pericapsular edema is represent an
indirect sign for meniscal lesions, but this
statement is not confirmed [27-29]. De Smet et
al. [30] believed it is because of hemorrhage
from capsular stretching or damage that may
be associated with knee OA (KOA).

Bone marrow edemas are called "bone
bruises" they are associated with traumatic in-
jury. It is a rare entity, since; there are few re-
ports about these findings [21]. In terms of his-
topathology, it appears as necrosis, fibrosis,
trabecular bone abnormalities, and fragments
of cartilage, rather than edema [27, 29, 30].

Horizontal meniscal tears are more fre-
quently recorded in symptomatic than asymp-
tomatic MLs (P=0.04). The same for complex
meniscal tears (vertical, radial), they are more
predominant in symptomatic than asympto-
matic MLs (P=0.002). These results are disliked
with that concluded by Zanetti et al. [21], who
concluded horizontal MLs are mostly encoun-
tered in both asymptomatic and symptomatic
cases and may not always be related to symp-
toms.

On the other hand, other kinds of litera-
ture agree with the findings of this study,
which mentioned that radial, vertical, and
complex are found almost and exclusively on
the symptomatic knees and practically appear
to be clinical benefits [24, 28].

Lastly, there was no significant difference
between symptomatic and asymptomatic MLs
(P=0.133) concerning ACL lesions. Guimaraes
et al., disagree with this study's results, they
concluded that intra-meniscal signal-intensity
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alterations are a common finding in subjects
with an ACL tear [18]. Primary ruptures of ACL
are increasingly symptomatic than asympto-
matic knees, and radiologists should be famil-
iar with such tears. Which required an over-
view of the normal and abnormal appearances
after these ruptures at MRI follow-up [31]. ACL
injury incidence was fairly consistent and more
frequent in players [6]. This discrepancy could
be explained by the there are no sportsmen or
women in this study sample, therefor we sug-
gest further future studies in such a situation.

Limitations of this study include, firstly,
this study has limited cooperation among
asymptomatic people (as they do not have any
complaints) and did not want to find new is-
sues in unexpected (painless) organs. Lastly,
the COVID-19 pandemic also affected the
number of people (especially the asymptomatic)
in this study.

Conclusion.

The old-age and comorbid conditions cor-
relate with MLs in symptomatic more than in
asymptomatic knees. Gender, BMI, and history
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