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MR Imaging in Meniscus Injury of Knee Joint

Kil Sun Park, M.D., Heung Sik Kang, M.D., Moon Hee Han, M.D.,
Man Chung Han, M.D., Chu-Wan Kim, M.D., Sang Cheol Seong, M.D."

Department of Radiology, College of Medicine, Seoul National University

Magnetic Resonance Imaging (MRI) and arthroscopic findings of thirty two patients with

clinically suspected meniscal tears were correlated to evaluate the diagnostic accuracy of MRI

in meniscal injury. We grouped MRI findings as normal (Group 1), suspicious tear (Group 2),

definite tear (Group 3) based on the morphologic appearance of intrameniscal signal and its

relationship to the articular surface. In group 1, thirty eight of 41 menisci were found at

arthroscopy to be normal. Five of 7 menisci in group 2 and all menisci of group 3 were found

at arthroscopy to be torn. If group 2 and 3 are considered consistent with meniscal tears,
sensitivity, specificity and accuracy of MRI are 91.3 %, 92.5% and 92.2 % respectively.
This results indicate that MRI is capable of demonstrating meniscal tears. with high degree

of accuracy. We believe MRI is the imaging technique of choice in evaluating meniscal

injuries.
Index Words: Knee, inguries
Knee, MR
I.M =

* Agolaba o) sho st A o]zt A

* Department of Orthopedic Surgery, College of Medi-
cine Seoul National University

*o] =S 1989w o A -Erol ehan 1
g °| Fo] 2 5.

o] =2 19894 9¢¥ 119 A

ol 4] Bl

ol el Fu] B2

Tsked 1989wl 104 6%

= surface coil®] %

o2 zhe
Hgke) vhehd & gle] £3A

2 944e] AR T glon FAd] Aol

MRIoﬂ 2] &} Z‘]_D‘_E] Zés;]»_‘,:_

1988y 3 N-E] 1989w 3%U 72| A& &F

= 983 =



— KRR L

EAY e

6% 1989 —

2. dig
MRI= Agdstzgde] 2.0T =% AAA
(Goldstar, Spectro-20000)5 AF&-3Fi vl 2=} oF
k9] zpaloll A 7S 7hEkA] 92 2ped 22 R Al 2
I

(8—10% 2A ) =34 ¥ ol surface coild =i 4|3}
skiek. Aalell 4 34FH (coronal plane)
(sagittal plane) A& dglom Aj4bd o 4L
A] ZH(repetition time, TR) 1500 msec, °ll 4] Z}k(echo
delay time, TE) 40 msec®] spin-echo ¥dl 22 &gl
3 Ak o ARS- Gradient echo ¥4 22 TR 800
msec, TE 12 msec, Flip angle 20=& &gich. &
image®| aquisition matrix+ 256 X256, FOV+i= 200
mm% 2™ 4mm FAE A G o] A3l

g]g]_ 7L0 HLH-‘ o oﬂxl—o cH

Xy
>,

b

>

el £ 95 A2
spin echo ¥4 © 2 TR 1500 msecoll 4 6. 5%, Grad-
ient echo ¥4 2.2 TR 800 msecdll 4] 6. 20|l c}.

MRI 47l 4 dbd ko] Bk, ubd gl o A5 7
Eo] AHx, Zokxnl A (articular surface)z2] 3k
A, $12] & BAste chg3k 2ol 3 groupl®
3k ek, Group 1(AHAHE) (F1g 1)% vk 5b ol 4l

ZE7F QA A8 2E F

02_
;
fol
o
Fri
tfu
I

o]

ukd 51 o] 53kl @iloll, group 2(3 Ao] 2] 4l =]

 F)(Fig. 2)& A& e A% 2ok A5 7

7} 1A m 7h2] o] o) x| vf FE L ksl 4 24l 2]
Z)e y

2}
_?év‘]: Jpoko adééo

]"'=] group 3(G AT )& uk ©
71 HFig. 3) A4 =8 FTFAY ok 3457
7} A W 7b=] o] o] &1 of o] ti(Fig. 4).

o] 4ke] MRI 473} arthroscopy Z=7oll 4] 2] o3 &k

%5} 9125

SEETE

a

Fig. 1. a. Normal knee in sagittal plane through anter-
1or and posterior horns of medial meniscus (SE TR/TE
600/30).

Anterior and posterior horns of medial meniscus are
identified as homogeneous black triangular structure
(arrowheads).

b. Normal knee in coronal plane through posterior horn
of both menisci (SE TR/TE 600/30).

Posterior horns of both menisci are identified as
homogeneous black triangular structures (arrowheads).

Fig. 2. Sagittal image of in-
ferior partial tear (GE TR
800/TE 12/Flip angle 20)
Subtle small high signal in-
tensity is identified in post-
erior horn of medial menis-
cus which extends into the
inferior articular surface on
two adjacent scans (arrow).
Note central high signal in-
tensity  (arrowheads) that
may represent myxoid de-
generation which is first
stage in aging process of
meniscus.
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Table 1. Retrospective Correlation of MR Group and Arthroscopic Findings

Medial Menisci (Total=32) Lateral Menisci  (Total=32)
MR Meniscal
Group No. No. of No. No. of
Evaluated Arthroscopic Evaluated Arthroscopic
tears tears
20 1 21 2
2 1 1 6
3 11 11 5 5
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Fig. 4. Horizontal tear.

Sagittal (a) and coronal (b) images show linear oblique
high signal intensity (arrowheads and arrow) which
were present on four adjacent image indicating definite

tear.
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Fig. 5. Transverse meni-
scal ligament and popliteal
tendon sheath simulating
meniscal tear. Sagittal im-
age throuth anterior and
posterior horn of lateral
meniscus shows two obli-
que high signal intensity
line in anterior and poste-
. d rior horn. The linear high
signal intensity in anterior horn separate transverse
meniscal ligament (white arrow) from thomboid central
attachment (arrow) of anterior horn of lateral meniscus.
The lenear high signal intensity in posterior horn
(arrowhead) indicate popliteal tendon sheath.

ArEA 0 7 & u}
MRIS} 34 73 A4S BS54 9
sl -4 skgiel. MRIo 9| gt
d4be] o]Als = group 2, dAe]
vro] vk 2= group 19 4lel 5 38l 4]
%01 S A group 29| 74 % 54 9 group 32| 164

Hol| 4] o #bo| 2ol glet, group 1ol A4 od 4bo] &l
31&& 3ol & WSk sk T2 Hpdabst oS
Q &7k ] bucket-handle 24t &

& 2 i aj} :1],7:4 737—1/{};1]_



— ukz) 4

o] nizts, Solxe}l Hstws}t A4 91.3 %, 92.5 %,

92.2 % & -2 A vk&S Wo MRIZF vk stk o34k 21
ghol] 943k uhdiqlg- ok glgic).
REFERENCES

Freiberger RH. Introducing arthrography. In:
Freiberger RH, Kaye ]], eds. Arthrography. New
York:Appleton-Century-Crofts, 2, 1979

. Ghelman B. Meniscal tears of the knee:evaluation
by high resolution CT combined with arthrography.
Radiology 157:23-27, 1985

. Kean DM, Worthington BS, Preston BJ, et al.
NMR imaging of the knee:example of normal ana-
tomy and pathology. Br ] Radiol 56:355-364, 1983

. Reicher MA, Rauschning W, Gold RH, et al. High
resolution magnetic resonance imaging of the knee
Joint:normal anatomy. AJR 145:895-902, 1985

. Reicher MA, Bassett IW, Gold RH. High-resolution
magnetic resonance imaging of the knee joint-
:pathologic correlations. AJR 145:903-909, 1985

. Reicher MA, Hartzman S, Duckwiler GR, et al.
Meniscal injuries:detection using MR
Radiology 159:753-757. 1986

. Lotysch M, Mink J, Crues JV, et al. Magnetic

resonan imaging in the detection of meniscal in-

imaging.

Juries. Magn Res Imaging 4:94, 1986

o D Eakd ks £

8.

10.

1

—

12.

13.

14.

15;

= 087 —

el A7l gud ol 4 —

Stoller DW, Martin C, Crues JV, et al. MR imag-
ing-pathologic correlation of meniscal tears. Radiol-
ogy 163:731-735, 1987

. Crues JV, Mink J, Levy TL, et al. Meniscal tears

of the knee:accuracy of magnetic resonance imag-
ing. Radiology 164:445-448, 1987

Mandelbaum BR, Finerman GM, Reicher MA, et
al. Magnet resonance imaging as a tool for evalua-
tion of traumatic knee injuries:anatomical and
pathoanatomical correlations. Am J Sports Med

11:111-115, 1986

. Reicher MA, Hartzman S, Bassett LW. MR imaging

of the knee joint. Part [[: traumatic disorders.
Radiology 162:547-551, 1987

Levinsohn EM, Baker BE. Prearthrotomy diagnos-
tic evaluation of the knee:review of 100 cases di-
agnosed by arthrography and arthroscopy. AJR
134:107-111, 1980

Ireland J, Trickey EL, Stoker DJ. Arthroscopy and
arthrography of the knee:a critical review. | Bone
Joint Surg 62B:3-6, 1980

Thijn CJP. Accuracy of double-contrast arthrogra-
phy and arthrscopy of the knee joint. Skeletal
Radiol 8:187-192, 1982

Selesnick FM, Nopble HB, Bachman DC, et al.
Internal derangement of the knee:diagnosis by
arthrography, arthroscopy, and arthrotomy. Clin
Orthop Rel Res 198:26-30, 1985



