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Abstract

To examine the possible changes in the SNRs, CNRs, and ADC values for lumbar spines with metastasis
based on the DW images before and after contrast agent injection taken from metastatic spinal cancer patients

using a 1.5 T MR machine.

The quantitative analysis revealed that in case of spinal cancer subjects, both SNRs and CNRs at all of those
assessed locations significantly increased on the DWI after contrast agent injection compared to before, while
on the ADC map images, SNRs significantly decreased. On the other hand, significantly decreased ADC values
at all the assessed locations were found on the ADC map images. With reference to the normal group,
significantly increased SNRs were found at all of the assessed locations on the DWI image after injection
compared to before, while significantly decreased SNRs were found on the ADC map images. Also,
significantly decreased ADC values at all the assessed locations were found on the ADC map images. For the
qualitative analysis, after contrast agent injection, significantly increased signal intensities were found at the

locations with spinal cancer on the DWI. In contrast, significantly decreased
the ADC map images.

signal intensities were found on

The implication from the results showing that SNR and CNR significantly increased while ADC value
significantly decreased at, above, and below the location of metastatic spinal cancer on DWI after contrast
agent injection is that DWI obtained after contrast agent injection can be made available for wider application

to vertebral disorders.

Key Words : DWI, metastatic spinal cancer, SNR, CNR, ADC value
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Fig 1. ROI set of diffusion weighted image and ADC map image

(A): a portion where vertebral metastatic cancer has occurred

(B): the upper body of a portion where vertebral metastatic cancer are localized
(C): the lower body of a portion where vertebral metastatic cancer are localized
The signal intensity was assessed at three sites: the site of metastatic cancer of L-spine vertebral body at L1 to L5, and both the
upper and lower intervertebral body of the said cancer site, while for ADC map images obtained, the signal intensity and ADC

were respectively measured at those three sites.

In doing this, ROIs were designated so that as many anatomical structures (landmarks) to be measured as possible could be

included.
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Table 1. A comparison of the S/N ratios between the before and after injection on diffusion-weighted MR images (spine cancer

group, health group)

Before injection

After injection

Subject group

Spine cancer site upper site lower site Spine cancer site upper site lower site
Spine cancer grow 1.52+ 2.85+ 2.67+ 4.88+ 3.03+ 3.13+
0.15 0.21 0.17 0.12 0.23 0.14

Lumbar 3th Lumbar 4th Lumbar 5th Lumbar 3th Lumbar 4th Lumbar 5th
health group 2.9+ 2.56+ 2.73+ 2.98+ 2.97+ 2.9+
0.12 0.31 0.14 0.12 0.14 0.12

Notes: Numbers are expressed as meant standard deviation.
SNR unit @ Not

Spine cancer site: a portion where vertebral metastatic cancer has occurred
upper site: the upper body of a portion where vertebral metastatic cancer are localized
lower site: the lower body of a portion where vertebral metastatic cancer are localized

Lumbar 3th: Third of the five lumbar
Lumbar 4th: Fourth of the five lumbar
Lumbar 5th: Fifth of the five lumbar

The quantitative analysis revealed that in case of spinal cancer subjects, SNRs at all of those assessed locations significantly
increased on the DWI after contrast agent injection compared to before. (p <0.05) With reference to the health group, significantly
increased SNRs were found at all of the assessed locations on the DWI image after injection compared to before (p <0.05)
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(a) A portion where vertebral metastatic cancer has occurred (b) The upper body of a portion where vertebral metastatic cancer are localiz

230

before injection  after injection

(c) The lower body of a portion where vertebral metastatic cancer are local

Fig 2. Graph of diffusion SNR values for the before and after injection subjects (spine cancer group)
Notes: SNR: signal to noise ratio

The quantitative analysis revealed that in case of spinal cancer subjects, SNRs at all of those assessed locations significantly increased
on the DWI after contrast agent injection compared to before.

Table 2. A comparison of the C/N ratios between the before and after injection on diffusion-weighted MR images (spine cancer
group)

Before injection After injection
Subject group
upper site lower site upper site lower site
spine cancer group 3.03+£0.23 3.13+0.14 3.24+0.21 3.37+0.14

Notes: Numbers are expressed as mean+ standard deviation.
CNR unit : Not
Spine cancer site: a portion where vertebral metastatic cancer has occurred
upper site: the upper body of a portion where vertebral metastatic cancer are localized
lower site: the lower body of a portion where vertebral metastatic cancer are localized

The quantitative analysis revealed that in case of spinal cancer subjects, CNRs at all of those assessed locations significantly
increased on the DWI after contrast agent injection compared to before (p <0.05)
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Fig 3. Graph of diffusion SNR values for the before and after injection subjects (health group)
(p <0.05)
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With reference to the health group, significantly increased SNRs were found at all of the assessed locations on the DWI image after

Notes: SNR: signal to noise ratio
injection compared to before
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Table 3. A comparison of the S/N ratios between the before and after injection on ADC map MR images (spine cancer group,
health group)

Before injection After injection
Sibject grop Splne.cancer upper site lower site Spme'cancer Upper site lower site
site site
R 4.73+ 2.95+ 2.86+ 4.62+ 2.76+ 2.71%
Sine cancer group 0.12 0.27 0.23 0.11 0.24 0.15
Lumbar 3th Lumbar 4th Lurbar 5th Lumbar 3th Lumbar 4th Lurbar 5th
health 3.02+ 3.13+ 3.22+ 2.79+ 2.9+ 2.9+
alth grop 0.19 0.17 0.28 0.18 0.24 0.24

Notes: Numbers are expressed as meant standard deviation.
SNR unit @ Not
Spine cancer site: a portion where vertebral metastatic cancer has occurred
upper site: the upper body of a portion where vertebral metastatic cancer are localized
lower site: the lower body of a portion where vertebral metastatic cancer are localized
Lumbar 3th: Third of the five lumbar
Lumbar 4th: Fourth of the five lumbar
Lumbar 5th: Fifth of the five lumbar
The quantitative analysis revealed that in case of spinal cancer subjects, SNRs at all of those assessed locations significantly
decreased on the ADC map image after contrast agent injection compared to before (p <0.05) With reference to the health group,
significantly decreased SNRs were found at all of the assessed locations on the ADC map image after injection compared to before

(p €0.05)

after injection  before injection after injection  before injection

(@) A portion where vertebral metastatic cancer has occurred (&) The upper body of a portion where vertebral metastatic cancer are localized

after injection before injection

(c) The lower body of a portion where vertebral metastatic cancer are localized

Fig 4. Graph of ADC map SNR values for the before and after injection subjects (spine cancer group)

Notes: SNR: signal to noise ratio
The quantitative analysis revealed that in case of spinal cancer subjects, CNRs at all of those assessed locations significantly

increased on the DWI after contrast agent injection compared to before
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Table 4. A comparison of the ADC values between the before and after injection on ADC map MR images (spine cancer group,
health group)

Before injection After injection
Stbject growp Spln:itt::noer upper site lower site Spm:ict::noer Upper site lower site
e cancer arou 0.254+ 0.3124 0.337+ 0.231+ 0.291+ 0.286+
s group 0.004 0.0%5 0.004 0.029 0.014 0.0176
Lumbar 3th Lutbar 4th Lunbar 5th Lutbar 3th Lutbar 4th Lutbar 5th
alth or 0.34+ 0.319+ 0.35+ 0.301+ 0.313+ 0.311+
grow 0.006 0.024 0.016 0.001 0.081 0.012

Notes: Numbers are expressed as meant standard deviation.

Spine cancer site: a portion where vertebral metastatic cancer has occurred

upper site: the upper body of a portion where vertebral metastatic cancer are localized

lower site: the lower body of a portion where vertebral metastatic cancer are localized

Lumbar 3th: Third of the five lumbar

Lumbar 4th: Fourth of the five lumbar

Lumbar 5th: Fifth of the five lumbar

The ADC values are reported in unitsx10 ?’mmz/s

The quantitative analysis revealed that in case of spinal cancer subjects, ADC values at all of those assessed locations significantly
decreased on the ADC map image after contrast agent injection compared to before (p <0.05) With reference to the health group,
significantly decreased ADC values were found at all of the assessed locations on the ADC map image after injection compared to
before (p <0.05)

after injection  before injection
after Injection before injection (b) The upper body of a portion where vertebral metastatic cancer are localized

(a) A portion where vertebral metastatic cancer has occurred

after injection before injection

(c) The lower body of a portion where vertebral metastatic cancer are localized

Fig 5. Graph of ADC map ADC values for the before and after injection subjects (spine cancer group)

Notes: The ADC values are reported in unitsx10-3mm2/s
The quantitative analysis revealed that in case of spinal cancer subjects, ADC values at all of those assessed locations significantly
decreased on the ADC map image after contrast agent injection compared to before (p <0.05)
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after injection  before injection
(@) Lumbar 3th: Third of the five lumbar

after injection

(b) Lumbar 4th:; Fourth of the five lumbar

before injection after injection  before injection

{c) Lumbar 5th: Fifth of the five lumbar

Fig 6. Graph of ADC map SNR values for the before and after injection subjects (health group)

Notes: SNR: signal to noise ratio

With reference to the health group, significantly decreased SNRs were found at all of the assessed locations on the ADC map

image after injection compared to before (p <0.05)

after inj

before inj

after injection  before injection

(a) Lumbar 3th: Third of the five lumbar

(b) Lumbar 4th: Fourth of the five lumbar

after injection  before injection

(c) Lumbar 5th: Fifth of the five lumbar

Fig 7. Graph of ADC map ADC values for the before and after injection subjects (health group)

Notes: The ADC values are reported in unitsx10-3mm2/s

With reference to the health group, significantly decreased ADC values were found at all of the assessed locations on the ADC map

image after injection compared to before (p <0.05)
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