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QUANTITATIVE EVALUATION OF
IMAGING QUALITY AND DIAGNOSTIC

PERFORMANCE OF PROPELLER
DIFFUSION-WEIGHTED MR IMAGING

IN PAROTID GLAND TUMORS

JUAN CJ', LIU YJ2, LEE YH2, CHIEN KM2, CHAN YH!, WANG CW!, LEE JC', HSU HH!,
CHU YH!

1. NATIONAL DEFENSE MEDICAL CENTER & TRI- SERVICE GENERAL HOSPITAL,
TAIWAN

2. FENG CHIA UNIVERSITY, TAIWAN




INTRODUCTION:

PROPELLER DWI
(PROP-DWI)

* Different in K space trajectories

Chung TC, ...Juan CJ, et al. MRM 2006

ECHO-PLANAR
DWI (EP-DWI)

Frequency >

K-Space
Poustchi-Amin M, et al.
Radiographics, 2001
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IMAGING DISTORTION

* PROP-DWI provides images with less distortion than EP-DWI in healthy

subjects.

Volunteer 1

s %
~ L/

—

S=3

TIWIT2WI NFS-PROP-DWI

S=3
FS-PROP-DWI

S=1
NA-EP-DWI

S=1
A-EP-DWI

Juan CJ, et al. Radiology 2009
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PURPOSE:

®*To quantitatively evaluate the imaging quality, ADC,

and diagnostic performance in distinguishing

parotid pleomorphic adenomas (PMAs) from

Woarthin’s tumors (WTs) of PROP-DWI as compared
to EP-DWI.




MATERIALS AND METHODS:

* 30 pleomorphic adenomas (PMAs) and 30 Warthin tumors (WTs)
®* Pulse sequences: PROP-DWI and EP-DWI

* Imaging quality:

1. signal-to-noise ratio (SNR)

2. contrast-to-noise (CNR)

3. tumor distortion
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IMAGING DISTORTION: QUANTITATIVE EVALUATION

* Dice similarity coefficient (DC):

DC=2|X NY | /(IX]+]Y])

Dice coefficient
B |[rT2WI N EPI|

=2 X —
|rT2WI| + |EPI|
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STATISTICAL ANALYSIS

* Test- retest reliability and interobserver agreement: intraclass

coefficient (ICC)

* Group comparison: Nonparametric analysis including Wilcoxon

signed-rank test and Mann-Whitney U test

* Diagnostic performance: ROC curve analysis.

* P < 0.05 was considered statistically significant.
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RESULTS:

* PROP-DWI and EP-DWI both showed excellent test-retest

reliability and interobserver agreement with all ICC higher than

0.85.

8/15

Juan CJ: peterjuanci@yahoo.com.tw




RESULTS: DICE COEFFICIENT

* PROP-DWI had
significantly higher Dice
coefficient than EP-DWI
for both PMAs and WTs
(P<0.005).

® PROP.
OEPI

Dice coeflicient




CASE ILLUSTRATION-DISTORTION
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SIGNAL INTENSITY, SNR,

b=1000 s/mm?
* PROP-DW!I showed o

1400

significantly lower
signal intensity, SNR,
and CNR than EP-
DWI (P<0.005).
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* PROP-DWI showed

significantly higher ADC

than EP- DWI (P<0.005).

| [esion
O Normal

ADC value (x10° mm?/sec)

®* PMAs had significantly
higher ADC than WTs in

both PROP-DWI and EP- PROP.
DWI (P<0.005).




ROC CURVES & AUC

* PROP-DWI showed
significantly lower AUC

(0.880) of than EP-DWI
(0.945) in distinguishing
PMAs from WTs (P<0.05).

Sensitivity

S
=

—_—
-
-~
-

powe
i PROP.

(0.880)

04 0.6
1-Specificity
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DIAGNOSTIC PERFORMANCE: DIAGNOSING PMA

PROP-DWI EP-DWI
(1.319 X103 mm?2/sec ) (1.036 x10-3
mm?2/sec )

sensitivity 100% 100%
specificity

positive predictive value

negative predictive value

accuracy
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