ISSN (Print) 1598-5385
ISSN (Online) 2233-6648
LAT=> Journal of the Korean Magnetics Society 29(6), 237-244 (2019) https://doi.org/10.4283/JKMS.2019.29.6.237

Assessment of Influence on Apparent Diffusion Coefficients Due to Difference
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Diffusion Weighted Image for The Evaluation of Rectal Cancer
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This study was to assess the effect of the variation in the magnetic susceptibility by intra-luminal air of rectum for quantification of
ADC values. For this study, Fifty patients with before treatment rectal adenocarcinoma were selected. All patients were scanned MRI
using by DWI technique before and after rectal lumen filling obtained using sonographic transmission gel. Also, DWI was imaged by
applying B values of 50 and 1,000 respectively. In both DWI, two blinded observers measured ADC values on regions of interest
respectively intra tumor tissue. Correlation and Intra-observer agreement verification from measured ADC value by observers were
compared using Paired T-test and Intra-class correlation coefficient. As a result, Both observers measurements ADC value increased
after gel injection. In the result of paired T-test, both observers showed statistically significant changes in measured ADC values before
and after gel injection (p <0.05). In addition, In the result of ICC the agreement between observers was statistically significant
(p <0.05). In conclusion, it was confirmed that the difference in magnetic susceptibility by air in the rectum may influence the
quantitative evaluation of ADC value. Therefore, When evaluating the state of rectal cancer using the ADC values, it is necessary to
consider the change of ADC value by magnetic susceptibility.
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Parameter TR TE FOV Matrix o . . .

Imaging technique (ms) (ms) (mm) size Excitation =~ ETL  width  thickness/ time
(kHz)  gap (mm) (m:sec)

Axial, sagittal FSE T1 weighted image 750 7.8 240 384*256 2 2 31.25 4.0/1.0 2:46
Axial, sagittal FSE T2 weighted image 4000 102 240 384*256 2 14 31.25 4.0/1.0 2:29
Axial DWI (b-value 50) 6000  46.8 300 128*128 3 62.5 4.0/1.0 0:52
Axial DWI (b-value 1,000) 6000  46.8 300 128*128 3 62.5 4.0/1.0 1:44

Note. FSE: fast spin echo, DWI: diffusion weighted image, TR: repetition time, TE: echo time, FOV: field of view, ETL: echo train length.
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Fig. 1. (Color online) Example of manual placement of an oval-shaped ROI for measurement of the ADC values for each tumor on the ADC map.
(a) Axial T2 weighted image, (b) ADC map with b-value 1,000 mm?/s before gel filling.

Fig. 2. (Color online) Example of manual placement of an oval-shaped ROI for measurement of the ADC values for each tumor on the ADC map.
(a) Axial T2 weighted image, (b) ADC map with b-value 1,000 mm?s after gel filling.
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Fig. 3. (Color online) Box and whiskers plots for measured ADC values before and after gel filling as a each b-value in observer 1.
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Fig. 4. (Color online) Box and whiskers plots for measured ADC values before and after gel filling as a each b-value in observer 2.



L ATE=1> Journal of the Korean Magnetics Society Vol. 29, No. 6, December 2019

~241-

Table II. Results of statistical analysis of changed ADC values between before and after rectal gel filling by paired T test according to each

observer.
. . Measured ADC value
Statistical analysis
Parameter Befor.e rectal lumen After rectal lumen » value
filling with gel filling with gel

Observer 1 b-value 50 1.425 x 10 +£0.46 2222 %1073 £0.49 0.000
b-value 1,000 0.752 x 103 £0.11 0.805 x 1073 £ 0.07 0.001

Observer 2 b-value 50 1.86 x 107 +0.47 27% 107 £0.54 0.002
b-value 1,000 0.8 x 107 +0.07 0.916 x 10 £ 0.01 0.000

Note. Data are Mean value and + standard deviation, ADC = Apparent Diffusion Coefficient, unit of ADC value: 10~ mm?s. p-value of less than

0.05 was considered statistically significant.

Table III. Results of inter-observer reliability analysis for measured ADC values before and after gel filling by each b-value using ICC.

Statistical analysis

Inter-observer reliability analysis using measured ADC value

Imaging methods ICC 95% Cls p value
bovalue 50 Before rectal lumen filling with gel 0.811 0.667~0.893 0.000
alue After rectal lumen filling with gel 0.950 0.911~0.971 0.001
bvalue 1.000 Before rectal lumen filling with gel 0.918 0.856~0.954 0.001
’ After rectal lumen filling with gel 0.765 0.586~0.867 0.000

Note. ADC: apparent diffusion coefficient, ICC: intraclass correlation coefficient, Cls: confidence intervals. p-value of less than 0.05 was

considered statistically significant.
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Fig. 5. Intra class correlation(ICC) to evaluate the agreement between observer 1 and 2 measured ADC value by before and after sonographic gel
filling. (a) Before gel filling b-value 50 mm?s (b) After gel filling b-value 50 mm?s (c) Before gel filling b-value 1,000 mm?s (d) After gel filling
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