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[Abstract] Background and purpose: Diffusion-weighted whole-body imaging with background body
signal suppression (DWIBS) can be used for magnetic resonance imaging systemic examination, especially in examing
the metastatic lesions, lymph node and bone diseases, and the imaging result is similar with PET. This study aimed
to evaluate the application value of magnetic resonance DWIBS and positron emission tomography with computed
tomography (PET/CT) on malignant metastatic diseases. Methods: Thirty-six patients confirmed with malignant
tumors accompanying metastasis by the pathology of operation or biopsy underwent both DWIBS imaging and PET/
CT, chi-square test and Kappa test were used for comparing the detection results of metastasis by these 2 imaging
methods. Results: Among the 36 malignant tumor patients with 238 metastatic lesions, 218 (91.6%, 218/238) lesions
in DWIBS and 209 (87.8%, 209/238) lesions in PET/CT were detected, with 200 lesions detected by the two methods
simultaneously, and the concordance rate was 88.7% (211/238); but there was no statistical significance between this
two methods (y’=1.843, P=0.157). Kappa test showed a fair concordance rate between DWIBS and PET/CT (P=0.000).
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There were different significance between DWIBS and PET/CT in detecting metastatic lesions of brain and bone
(P=0.005 and 0.031); But there was no significant differences (P=0.309 and 1.000) in detecting metastatic lesions of

lymph nodes and liver. Conclusion: DWIBS could detect metastatic lesions effectively, and there is fine consistency
with PET/CT. DWIBS is more sensitive than PET/CT in detecting metastatic lesions of brain and bone, so DWIBS

could be chosed for screening metastatic lesions according to the characteristics of different primary tumors.

[Key words] Diffusion-weighted whole-body imaging with background body signal suppression; Magnetic

resonance imaging; Tumor; Metastasis; Positron emission tomography with computed tomography
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Tab.1 Comparison of DWIBS and PET/CT in detection rate of different parts of metastatic lesions and consistency

] Only . Detection rate/% i
Position Igg%%%((?)’ D\K(/)Ir];,lg ) PET/ DWI%S,FE)S PET/ DWIBS PET /ZZT C?;lts;/sot/f " p value (/ test) Kappa value(P value)
CT(+) 3
Brain 18 8 0 1 96.3 66.7 70.4 0.005 0.143(0.150)
Lung 25 1 78.1 96.9 81.3 0.023 0.207(0.055)
Liver 30 2 93.9 90.9 97.0 1.000 0.784(0.000)
Bone 49 5 91.7 81.7 90.0 0.031 0.576(0.000)
Lymph nodes 52 0 98.2 94.6 92.9 0.309 0.028(0.810)
Other tissues 26 2 86.7 933 933 0.389 0.634(0.000)
Total 200 11 91.6 87.8 88.7 0.157 0.388(0.000)
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Fig. 1 Female, 41-year-old, left breast infiltrative ductal carcinoma with axillary lymph nodes metastasis

A, B: MIP image and the black and white inversion image of DWIBS, showed high signal intensity and low signal intensity in uneven left breast
and the left arm, respectively (white arrow); C PET/CT image, showed radioactive uptake increased in the left breast and the left arm (black
arrow); D, E: DWI image and inversion image, showed high signal intensity and low signal intensity in left breast, respectively(white arrow);
F: Conventional transverse breast MRI image, TIWI showed low signal intensity; G: Contrasted showed inhomogeneous early enhancement,
considered as left breast cancer (white arrow).



(F@BmER L) 2015555255561

461
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Fig.2 Male, 57-year-old, the right of small cell lung cancer

A, B: MIP image and the black and white inversion image of DWIBS, showed high signal intensity and low signal intensity in the right lower
lung, left humeral head, respectively (white arrow); C: PET/CT image, showed radioactive uptake increased in the right lower lung, left humeral
head (black arrow); D-G: Conventional sagittal and transverse position of MRI images, TIWI showed low signal intensity, inhomogeneous hyper-
intense signal on STIR, contrasted lesion significantly enhanced, considered to bone metastasis (white arrow); H, I: Humeral transverse DWI
images and the black and white inversion image, showed high signal intensity (black arrow) and low signal intensity (white arrow) in the left

humeral head, respectively.

% 2 DWIBSFIPET/CT Bkt rte & B Lb &
Tab.2 Comparison of the number of lesions were detected in DWIBS and PET/CT on bone metastasis

. Sensitivity/%
Position DWIBS PET/CT Gold standard P value
DWIBS PET/CT

Skull 0 — —
Scapula 3 3 3 100.0 100.0 1.000
Spine 28 23 29 96.6 79.3 0.102
Rib 8 10 10 80.0 100.0 0.474
Sternum 2 2 3 66.7 66.7 1.000
Pelvis 12 9 13 92.3 69.2 0.322
Long-bone 2 2 2 100.0 100.0 1.000
Total 55 49 60 91.7 81.7 0.031
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[F) 5507 =2 [ AG: 1 0 L 85 6 B8 1) %% B R TG I i 22
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2.5 DWIBSFIPET/CT# k. ffi. FFEEfBm
SRR
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CTAG H il 3% 1) R AU 43 ) 78.19%4196.9%
VR o R 2 A A R i A RS I 22 S e X
(P=0.023); DWIBS. PET/CTH: Hi JIF46 4 1 R ik
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% 3 DWIBSHIPET/CT ik &AM HE B R
Tab.3 Comparison of DWIBS and PET/CT on detecting the number of metastatic lymph nodes

Sensitivity/%

Position DWIBS PET/CT Gold standard P value
DWIBS PET/CT
Cervix 7 6 7 100.0 85.7 1.000
Supraclavicular under 5 5 5 100.0 100.0 1.000
Oxter 11 10 11 100.0 90.9 1.000
Mediastina 19 19 20 95.0 95.0 1.000
Retroperitoneal 10 10 10 100.0 100.0 1.000
Groin 3 3 3 100.0 100.0 1.000
Total 55 53 56 98.2 94.6 0.309

3 161575 L EMEBRAN KR EIL I REREELER

Fig.3 Female, 57-year-old, high-level papillary serous ovarian cancer recurrence images

A, B: MIP image and the black and white inversion image of DWIBS, showed high signal intensity in left kidney, spleen, pelvic cavity, right
kidney and low signal intensity, respectively (white arrow); C: PET/CT image, showed the left kidney, spleen, pelvic radioactive uptake increased
(black arrow),but did not showed the right kidney radioactivity abnormal uptake; D, E: DWI axial image and the black and white inversion image
showed high signal intensity and low signal intensity in the left frontal lobe, temporal lobe, respectively (white arrow); F, G : Routine axial MRI
brain images, T2WI showed high signal, perilesional edema signal, contrasted lesions showed ring enhancement, consider to metastasis (white

arrow).
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Tab.4 Comparison of the number of detection of DWIBS and PET/CT on brain, lung and liver metastasis
Sensitivity/%
Position DWIBS PET/CT Gold standard STy P value
DWIBS PET/CT
Brain 26 18 27 96.3 66.7 0.005
Lung 25 31 32 78.1 96.9 0.023
Liver 31 30 33 93.9 90.9 1.000
Other tissues 26 28 30 86.7 93.3 0.389
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