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MR Imaging in Meniscal Injury of Knee Joint : ROC Analysis of Diagnostic
Performance According to Imaging Planes and Window Widths

Eun Chul Chung
Department of Radiology, College of Medicine Ewha Womans University

Magnetic resonance{MR) is the most widely used diagnostic tool for the meniscal tears.
160 images of menisci of 30 patients and 10 normal subjects were photographed with coronal
and sagittal planes and with narrow and conventional wide window settings. To access the
diagnostic efficacy of imaging planes and the window settings, MR images of two window
settings with coronal and sagittal planes of menisci were interpreted by four experienced obser-
vers. Images were graded on a five-point scale to enable receiver operating characteristic (ROC)
curve analysis. The ROC curves constructed from the coronal plane were similar to those
of the sagittal images. The area of under ROC curve constructed from the narrow window
setting was inferior to one from the wide window settings. There was no difference of diagnostic
performance between four observer to detect meniscal abnormality. This suggests that there
is no globally significant improvement in the detection of meniscal tear when narrow window
setting are used for interpretation, and there is probable improvement when both coronal and
sagittal images are used for meniscal MRL

A = - (multiplanar imaging)®] 7Fe3dhH surface coil9]

gz A2 dxy FxEY HHAAE a3

&Y (Internal derangement of knee)& M4 ekl & glo] £33 wAR 49 28 3
29 &40 AR A9 4D A7oho)F)  wyoz QAW Y,

AA Fow 44 FREFS ER S Ah T F wgW 49 MRY A9H Fud] fiad
TR £ WA BEY £ENE o we wuy) glo} gare) SRl wsel nal,
A Mg EF 4009 FelN A4HeR w294 windowe] Ee) wsho] wek WT-gol
Fasth MRIE GEE7F Holun TG oW g3 mAE sl wlele 1 dFnasl



@A) g} weF MRe] o} #7 (imaging planc)
o)1} window settingollA] EASA Wt &40
Agkgel Aot Yo 22l @ 2R 2 FIE
$4502 A8sA 2 Aol 9u) 9€ Aok
oo AAE whdH & g oA, A
W A3 MR, #E3 FE 9| windowR F
93 MRS AFA NXE, SA4AGH AT
vl o] &3] AFR-H & W ¢l ROC 41 (Reciever
Characteristic Analysis) ©. 2 F4J3}¢t}.

oju} &4
& }9} st e
Ho=g 1098, & 409
rog s}aau} dge 16404 594 AR
T 34AF F o9 He A7 308 T 103 0]
9t} 0.5 Tesla(MRT 50A, Toshiba, Japan) A71F

NELND

°>' Y oH. ¥

o
%

FAZAE AR BAE G AA A
& 2 & Adzeg FHRE~10% 9
) B34 surface coil- g AHE-3ted 2 H ol A (Spin
echo) 7|¥Ho 2 Y% (TR/TE ; 2000/30) @ T2
7% (TR/TE : 2000/80) & 2 AldHE d4& &
RIL 579 R A E A}l
Wo @ Te* 72%(TR/TE/Flip Angle . 800/30/
30)-2 A9} Aquisiu'on matrix¥= 256 X 256, FOV+
200mm, ¥ smmz 3t}

ks %‘%,—‘Z— MR consoleitoll A} Q¢jdo =
z2h5hed windowo] Eo] 1900~2100, 4] 0] 400~
420¢] EAA ¢l wide window setting(0]3} WWZE
oFg)3} Eo) 4200]1]
setting(0]3} NW2 k3o 2 laser camera® &%
S9n. 298 4L wane T Holt 3
He Aoz HARE 718 (masking) FAS HF
%1} ] g %E—* &33]
& 3ok

3 (gradient echo) 7]

Z Al o] 423¢] narrow window

Fig. 1. Proton-density MR images of the knee(2000/30). (a) Sagittal wide window width photography shows
a medial meniscal tear(arrow). (b) Sagittal narrow window width image of the medial meniscal tear(ar-
row) at the same imaging location (c) coronal wide window width photography. (d) coronal narrow
window width photography.

282 —



-
Z
g
E
z
™
E 04
z f
~
= + CORONAL PLANE
=4
ool o« SAGITTAL PLANE
P S N
02 04 06 08 10
FALSE POSITIVE FRACTION
Fig. 2. ROC plot of wrue-positive fraction versus false-

positive fraction for coronal and sagittal planes.
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Fig. 3. ROC plot of true-positive fraction versus false-positive fraction for meniscal window and standard window
width photography. (a) Coronal plane. (b) Sagiwal plane.
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Table 1. Area under ROC curve and level of signifi-
cace for conventional and narrow window
width photography and coronal and sagittal
planes

Area under ROC Curve
Menisci ~ Wide window Narrow window Value
All menisci 0.889810.0799 0.8666+ 0.0882 P>0.05
Coronal plane Sagittal plane
All menisci 0.8766+ 0.0848 0.881310.0834 P<0.01
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