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1st scan (reference)

[

17 - 18s (breath-hold)

N\ Slices

navigator
a.€cho

image acquisition (LAVA)

\_ Py @Cquisition

Nth scan (N> 2)

(

navigator
echo

image acquisition (LAVA)

py acquisition

excitation position correction
by (pN - pref)

) A

Fig. 1. Sketch of the slice tracking method in series of breath-hold
scans. A navigator echo sequence runs prior to each breath-hold image
acquisition (LAVA) sequence to get the diaphragm position information.
The excitation slice position is corrected according to the diaphragm dis-
placement in the Nth (N>2) image acquisition scan.
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Fig. 2. Comparison of normalized cross-corre-
lation (a) and area change ratio (b) between
images at end-expiration with (ST+) and
without slice tracking (ST —). Note that area
change ratio is smaller for a better consistency.
Error bars=SD.

reference

slice tracking off

slice tracking on

Fig. 3. Volunteer images of end-expiration breath-hold : reference (a) and subsequent images
without slice tracking (b) and with slice tracking (c). The slice position is 8.8 mm below the liver

top.
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reference

slice tracking off

slice tracking on

Fig. 4. Volunteer images of end-expiration breath-hold : reference (a) and subsequent images
without slice tracking (b) and with slice tracking (c). The slice position is 52.8 mm below the
liver top. Similar blood vessel structures are seen (arrows), whereas contours don’t match par-
tially (arrowheads) in the reference and the subsequent image with slice tracking. Dotted lines
indicate the contour of the liver in the reference image.
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Fig. 5. Comparison of normalized cross-corre-
lation (a) and area change ratio (b) between
reference images at end-expiration and subse-
quent images at end-inspiration. The subse-
quent images were acquired with (ST+) and
without slice tracking (ST —). Error bars=SD.
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reference

slice tracking off

slice tracking on

Fig. 6. A reference image of end-expiration breath-hold (a) and the subsequent images of end-
inspiration breath-hold without slice tracking (b) and with slice tracking (c). The slice position
is 52.8 mm below the liver top. Similar blood vessel structures are seen (arrows) in the reference

and the subsequent image with slice tracking.

reference

slice tracking off

slice tracking on

Fig. 7. A reference image of end-expiration breath-hold (a) and the subsequent images of end-
inspiration breath-hold without slice tracking (b) and with slice tracking (c). The slice position
is 140.8 mm below the liver top. Liver areas are similar between the reference and the image
with slice tracking, however the contours don’t match due to combined motion of translation and
rotation. Dotted lines indicate the contour of the liver in the reference image.
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Slice Tracking for Breath-hold Liver MR Imaging

Yuji IWADATE!, Naoyuki TAKEI'!, Masaya HIRANO?,
Atsushi NozaK1?2, Maggie FUNG3, Tetsuji TSUKAMOTO!

Yapan Applied Science Laboratory and 2Imaging Application Technology Center,
GE Yokogawa Medical Systems
Asahigaoka 4-7-127, Hino-shi, Tokyo 191-8503
SApplied Science Laboratory, GE Healthcare Technologies

We evaluated a slice-tracking technique for 3D breath-hold MRI of the upper abdomen to compen-
sate for slice displacements caused by the variance in depth of breath-hold. Correction accuracy was
estimated from normalized cross-correlation and area change ratio. Consistency between the refer-
ence and subsequent images for big diaphragm displacement (end-expiration to end-inspiration) was
considerably better with slice tracking than without. Images acquired with slice tracking also showed
good consistency in blood vessel structure. This technique is considered effective in diagnosing
patients who tend to end their expiration in variant positions.
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