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The Accuracy of Magnetic Resonance Imaging Compared with the Findings of
Arthroscopy in Meniscus Injury

Han Koo Lee, M.D., Sang Cheol Seong, M.D., Soo Ho Lee, M.D.,* Phil Hyun Chung, M.D.**
and Kye Hyoung Lee M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University,
Ulsan University*, and Dongguk University, Kyeongju, Korea**

From March 1988 to August 1989, 51 knees with clinically suspected meniscus injuries were
examined by both MRI and arthroscopy and compared their findings prospectively on the basis of
arthroscopic findings to determine the accuracy of MRI in detecting meniscus injury of the knee.

We used 2.0 tesla superconducting magnet imager(Spectro—ZOOOO? GoldStar, Korea) to obtain
MR imaging. Qur protocol for imaging was producing T1 sagittal images by spinecho technique and
T2 coronal images by gradient echo technique, interleaved at 4 mm continuously while the patient’s
knee was in 8-10 degrees of external rotation and surface coil was placed posteriorly to the knee in
supine position. We grouped and correlated the findings of MRI with the arthroscopic findings.

With this noninvasive MRI, we could obtain multiplanar, high quality images without compli-
ations. Compared with the arthroscopic findings, MRI resulted in a high diagnostic accuracy of 96
and 86 per cent for the medial and lateral meniscus, respectively. And it aided in optimal surgical
planning for the clinically suspected meniscus injuries.

Key Words : Knee, MRI, Meniscus injury.
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Table 1. Grouping System Used by Authors
(1988)

Group 1(No Tear)

. Homogenous black meniscus, or region of
very minimally increased signal intensity
within the meniscus, usually not present
on two adjacent scans

Group 2(Suspicious Tear)

: Small, linear region of increased signal in-
tensity, or small to moderate non-linear
increased signal intensity

Group 3(Definite Tear)

. Gross distortion of normal shape of the
meniscus, or a large focus, or line of in-
creased signal intensity within the menis-
cus

o) Azstgor o] 7|HEel Y 94
48 e 2F gisieh
ARgol 4 A= MRIE 4gdsta

)| uum Fof] Adx}5l 2.0 Tesla 2RE=H A
2] (Spectro 20000®, Goldstar, Korea) & o] &3}
oy, FAE SR Foz £BEE A
A 7 8-105 3 AHAZ Ao} A Surface
coilg &2 Fubo] A 3HAISI] oF 20F
7lo] AA od&"o & 4mm7bA o 2 Spinecho
Z1¥ o 2 T17} A A= 4} [Spinecho pulse sequen-
ce of SE 1500/40 CTR/TE) ]} Gradient echo 7]
o 2 T,7 A 4 [Gradient echo technique of
GE 800/12(TR/TE) with a flip angle of 30 degre-
es]-& 29l o v, Acquisition matrixe 256 X 256,
FOV+= 256mm%y 2 2 £71-& A Groupe.g. ¥
2 (Table 1), €347 4743} v 23}t MRI&
7€ MRIo|] A7 e]qlE 299 WAz AF-9
o] 9J38le] = =9 0w, Groupl(Table 1, Fig.
1)& MRIY b4l F sl o] elga 353814
31, Group2(Table 1, Fig. 2)+= MRIA} vl Aol =
stdo] YAlEl= Hor A str o AbE Ao
+ ydo] le=Ao| 283147, Group3(Table 1,

0

Fig. 1. No tear(Group 1). Arthroscopic fin-

ding was normal.
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Table 2. Locations and Types of Meniscus Injury on Arthroscopy

Medial Meniscus

Lateral Meniscus

Total
A B P B&F W A B P B&P W
Horizontal 1 1 2
Vertical 1 1 2
Longitudinal 1 4 1 1 7
Transverse 2 1 3
Oblique 2 1 3
Complex 1 2 1 1 5
Partial 2 2
Bucket-Handle 3 3 2 2 3 13
Peripheral detachment 1 1
1 12 6 2 3 3 6 5
Total 38

21

17

*A:Anterior horn B:Body P:Posterior horn B&P:Body and posterior horn W :Whole length
*Both medial and lateral menisci were torn in 5 knees.

Table 3. Correlation Rate of MRI Based on Ar-
throscopic Finding in Meniscus Injury(51 Kn-
ees, 102 Menisci)

Arthroscopy Correlation
Tear No Tear Rate
(No.) (No.)
MRI
Group 1 6 61 91%
Group 2 7 3 70%
Group 3 25 0 100%

*Group 2 & 3 were considered to be torn me-
nisci.

Table 4. Correlation between MRI and Arthro-
scopy in Medial Meniscus(51 Menisci)

Arthroscopy Total
Tear No Tear o
(No.) (No.)
MRI
Tear 20 1 21
No Tear 1 29 30
Total 21 30 51

*Group 2 & 3 were considered to be torn me-
nisci.

)

R

MRI¢] W& =pgAdF &4 g 93
(Sensitivity) 2} & o] = (Specificity) = 7+z} 95
2} 97% A ar, Xt A% = 96% 9 ch(Table 6).

Hefzto] ghEsllgul Slodle) 9F wid A
Ad¥%F MRI&ZAA A Abe] 38, slade] 13e

Jad)

Table 5. Correlation between MRI and Arthro-
scopy in Lateral Meniscus(51 Menisci)

Arthroscopy
Total
Tear No Tear
(No.) (No.)
MRI
Tear 12 2 14
No Tear 5 32 37
Total 17 34 51

*Group 2 & 3 were considered to be torn me-
niscl.

Table 6. Diagnostic Accuracy of MRI Based on
Arthroscopic Finding in Meniscus Injury
(51 Knees)

Medial Lateral
Meniscus  Meniscus
Sensitivity 95% 71%
Specificity 97% 95%
Diagnostic Accuracy 96 % 86%
False Positive 1/30 2/34
False Negative 1/21 5/17

*Group 2& 3 were considered to be torn me-
niscl.

sede W
e &2
webs MRI
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Fig. 4. MRI shows small, linear region of in-
creased signal intensity(Group 2), but arthro-
scopy revealed normal.

Table 7. False-Negative Cases

« Medal Meniscus
1. Posterior horn superficial tear
« Lateral IMeniscus
1. Anterior horn oblique tear
2. Body short transverse tear
3. Body and posterior horn B-H tear
4. Posterior horn B-H tear
5. Posterior horn peripheral detachment
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Fig. 5. Both MRI and arthroscopy show per-
ipheral longitudinal tear at body portion of me-
dial meniscus.
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% FAAL vt hEol i, McMurray A& ek hEel 2A9lx, McMurray i Ahzt
ZA b= Equivocal3dt g el MRIAF W& |18 Abdd dAoldeh. MRIG W3S wbdAdEo alH e
Zo| A HodMo FTalde AL Hyor F7-o #ystdy 278 g on(Fig. 6),
(Fig. 5), €347 o2 ol & A s3(Fig. 5), SRHH oz ofF #Azu(Fig 6), 44

+d BAREEZ WS dg4dTe BE 7 AR =2 WS A AZ] ¥ F HAEES
=% A¥3d A] 3 3} 1 e

= 2 : 364, A= = 3: 464, I

BAYARE A%d H3

Fig. 6. Both MRI and arthroscopy show hori- Fig. 7. Both MRI and arthroscopy show flap

zontal tear at body and posterior horn of medial tear at posterior horn of medial meniscus.
meniscus.
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Table 8. Magnetic Resonance Spin-Echo Gray
Scale in Descending Order of Brightness*

1. Fat

2. Marrow, cancellous bone and articuar
cartilage

. Nucleus pulposus

. Brain and spinal cord

. Viscera

. Muscle

. Fluid-filled cavities

. Ligaments and tendons

. Blood vessels with rapid flow

. Compact bone

. Air

*In general, the brighter the image, the shorter
the T1 and/or the longer the T2. The darker the
image, the longer the T1 and/or the shorter the
T2 and/or the lower the proton density. This or-
der is relative and may vary with changes in
pulse sequence.
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