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INTRODUCTION RESULTS DISCUSSION

* The clinical implementation of a 1.5 T MR-linac has f SPLICE with variable flip angle TSE with varizble half scan factor « From the qualitative analysis, the preferred:
enabled the possibility of serial diffusion-weighted : « flip angles in SPLICE were 60° and 100°
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imaging (DWI) for treatment response assessment and = | A , - I I £ 100 I I I . half.-scan factor in TSE was 0.9
biologically-directed adapfive radiation therapy (RT) 3 | | B II ll II S B | ll « FSin both TSE and SPLICE was SPIR
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Because geometric accuracy is essential for RT, we : > el w0 wio R SNR and CNR were the most important factors for the b=0 images, and

are focusing on two geometrically stable DWI sequences : SPLICE with different fat saturation TSE with different fat saturation blurring was most important for b=500
available on the MR-linac, TSE and SPLICE, rather than |~ S— o In vivo SNR results were surprising, with STIR performing highest of the FS

the most common DWI sequence, EPI Figure 1: The head and neck setup on the .I ll lI II g ll .I .I . methods on both TSE and SPLICE despite performing poorly in the

200
L . , MR-linac, including the immabilization mask it ati i
Due to limitations of the MR-linac’s MRI hardware, and the all-purpose MR-linac anterior coil. qualitative analysis

including reduced gradient strength and the lack of i SNR decreased with increasing TSE half scan factor, which contradicts the

dedicated head & neck CO”S’ these sequences must be Optimized for this SyStem Figure 3: SNR values averaged over the five contoured ROls (right and left parotid glands, right and left submandibular qualitative rankings
. . . c e .. . . glands, and spinal cord) from the in vivo images. ) . . .
After a series of preliminary image acquisitions for sequence optimization using %bias values grew larger with decreasing ADC values but did not show any

qualitative scoring, the factors that were anticipated to have the largest effect on image consistent trends with flip angle, half-scan factor, or FS
qua“ty (ﬂlp angle fOF SPL'CE, ha|f-Scan faCtOI’ fOI’ TSE, and fat Saturatlon (FS) methOd) SPLICE with variable flip angle TSE with variable half scan factor
were selected for further quantitative analysis in this abstract I '
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Images - " wn A7 a0 o aBr Y SR WA S — + Further investigation with more volunteers and more expert observers is
° needed to determine the optimal SPLICE and optimal TSE sequences
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. A Series Of images were taken on a ground truth DW| ' SPLICE with different fat saturation TSE with different fat saturation
phantom (QIBA DWI phantom) and a healthy volunteer: o ] R N Different in vivo SNR metrics should be tested to see if quantitative results

C X L ) . o
SPLICE with variable flip (refocusing control) angle: O ; o - i i can better agree with the qualitative results
60, 70’ 80, 90’ 1 00 deg .Q’ '. 4 > By = ); S Half scan 0.6 Half scan 0.7 Half scan 0.8 Half scan 0.9 Yoo 5 II 5 .I
TSE with variable half scan factor: 0.6, 0.7, 0.8,0.9 | i Py : — _
SPLICE and TSE with variable fat suppression (FS) - il : A5 ol knaw:‘:[)cwlm(:lor;n;m‘h} ) J mw:fnuamﬁ(xwzn-:«m;)

methods: SPIR, SPAIR, STIR, no FS S ——— . ACKNOWLEDGEMENTS

b-values were 0 and 500 s/mm?2 contains vials of polymer liquid with known Figure 4: Each DWI variation displayed in the same slice and with the same Figure 5: %ADC bias values from QIBA phantom data. Values from vials with the same known ADC

: : ADC values, and an ADC map (righ) derived indow/level settings to highlight differences in SNR and CNR. values were averaged, and values were averaged over two repetiions of each sequence. Data from Thank you to the following funding sources for supporting my research and
For variable flip angle and half scan factor from a SPLICE DWI on the MR-linac. window/level setings to high'lg ' : vials with the lowest known ADC values (248 and 128 x 105 mm?/s) were excluded because they fell y 9 9 pporting my

ari: . phiig < ina in %bi travel expenses:
acqu|s|t|0ns, SP|F{ Vs used as the FS me‘thod Szltjge;pﬁprig%%g;fhysmluglcal ADC values and exhibited extremely poor SNR, resulting in %bias p

For variable FS acquisitions, 90 deg. was used for SPLICE and 0.8 half scan factor for * Ruth L. Kirschstein National Research Service Award (NRSA) Individual
TSE Predoctoral Fellowship from the National Institutes of Health
. . Table 1: Average scores from the three reviewers for the b=0 and b=500 images for each sequence. Rankings are on a scale of 1-4, 1F31DE029093
In Vivo Image Analy5|s with 1 representing the worst image quality for each category. Images are ordered in terms of the overall rank (average of b=0 and ( )

. ] i Sl : : : . b=500 ranks), with 1 representing the best image. In sequence names, values in parentheses are the parameters kept constant (e.g. i ;
SNR (mean divided by standard deviation within an ROl) was calculated in vivo using hlgh' SPIR was used for all SPLICE images with variable flip angle, while flip angle 90 was used for SPLICE images with different FS). Dr. John J. KOpChICk FelIOWShIp from the MD Anderson UTHealth Graduate

diffusion organs (spinal cord, parotid glands, submandibular glands) | A T T T e School of Blomedical Sciences
Images were scored qualitatively by three expert observers (radiologist, radiation oncologist, PN -0 5500 b=0  be500 b00 b0  B=S00 b0 b=S00 b= be500 b=500  Overal Expanding Horizons Travel Grant from AAPM
30 2.7 2.7 3.7 1.7 7 23

b=0
SPLICE no FS {flip90) 23 3.0 i3 2k2 i 23 23 35

MRI phyS|C|5t) blinded to achiSition parameters. Categories included SNR, CN R, b|urrirlg, SPLICE flip 100 [SPIR 17 27 23 33 23 2.0 27 20 33 30 2.7 27 4.0 43
and quality of FS Slcisafm 3823 g g a 2e e A an s 2 -
SPLICE fiip 70 (SPIR) 27 27 23 33 17 13 17 1.3 3.0 30 23 23 5 67 62

Observers also ranked images based on overall impression. Univariate linear regression SPLICE SPAIR (flip 90) 27 20 27 3.0 23 17 27 17 33 30 2.7 27 ] 53 63

SPLICE flip 80 (SPIR) 2.0 20 23 2.7 20 1.7 20 2.0 LT 23 2.3 23 . 8.7 6.8

was performed to determine the categories that contributed most to overall rank TSE half scan 0.9 (SPIR] 17 20 23 30 17 13 13 13 33 30 27 23 : 73 77
Phantom Image Analysis TR 2 b2 ono@o oD B¢ N b e CONTACT INFORMATION

TSE SPIR half scan 0.8 i 27 27 23 20 10 13 17 27 27 23 30 87 98
+ Percent bias in apparent diffusion coefficient (%ADC bias) was calculated for each vial by D T B S EES E— e S S T A bmed ld@mdand @B_A_McDonald
taking the percent difference between the average ADC value within an ROI and the known ENITITIMCIME 13 20 13 20 13 10 13 10 30 23 27 20 2o w7 mcdonala@maanaerson.org LA_icbona
TSESTIR (half scan 0.8) : 10 13 13 17 20 10 1.0 30 27 30 23 150 145
ADC value Correlation w/ b-value rank (r2) [0} 062 028 074 034 008 049 041 004 002 000 0.5
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