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[ Abstract] Background and purpose: DWI is an ideal way to check the diffusion of water molecules in vivo.
Apparent diffusion coefficient value derived from DWI based on a mono-exponential model does not sufficiently
demonstrate the characteristics of tissue behavior. Intravoxel incoherent motion (IVIM) can be used to estimate
molecular diffusion and microcirculation in the capillaries separately through bi-exponential fitting of the DWI
data using low and high b-value. This study aimed to determine the value of IVIM in predicting treatment response
before preoperative chemoradiotherapy in locally advanced rectal cancer. Methods: A cohort of consecutive patients
with histologically confirmed rectal adenocarcinoma treated with preoperative chemoradiotherapy followed by total
mesorectal excision (TME) surgery was enrolled in a prospective pilot trial. All patients were examined using IVIM

at two time points: 2 to 5 days before neoadjuvant chemoradiotherapy, 1 to 4 days before surgery. The perfusion
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parameters (ADC 0 D, D, f) were measured for tumor. The patients were classified into pathological complete

response (pCR) group and non-pCR group according to the pathological results after operation. Those diffusion

parameters were compared between before and after neoadjuvant chemoradiotherapy in all patients as well as in

pCR and non-pCR groups with the s-test. Results: The final study population consisted of 32 patients. There were

11 patients with pCR and 21 patients with non-pCR. The mean tumor ADC,,..q using the mono-exponential model
for all patients was (133.2+21.5)x10” mm/s before neoadjuvant chemoradiotherapy, (166.9£29.7)x10”° mm/s after

neoadjuvant chemoradiotherapy. The parameters showed significant difference between those two groups. By using
the bi-exponential DWI in this study, we found that the mean tumor D" was (4 471£1 271)x10° mm/s for pCR

group, (5 749+1 722)x10° mm/s for non-pCR group before neoadjuvant chemoradiotherapy. After neoadjuvant
chemoradiotherapy, the mean tumor D was (97.0£14.6)x10° mm/s for pCR group, (113.4+22.6)x10” mm/s for non-

pCR group. All the parameters showed significant differences between those two groups (all P<0.05). Conclusion:

In locally advanced rectal cancer, IVIM of bi-exponential DWI can aid in describing diffusion information of tumor.
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Tab.1 Comparison of the parameters of lesion between before and after treatment

Item Before treatment (N=32) After treatment (N=32) P value
Mono-exponential model

ADC (x10°) mm/s 133.2+21.5 166.9+29.7 0.000
Bi-exponential model

D (x10™%) mm/s 104.5+51.3 107.8+21.4 0.751

D" (x107) mm/s 5149+2 244 5185+1 911 0.950

f 0.24+0.13 0.28+0.11 0.208

Tab.2 Comparison of the parameters of lesion between pCR group and non-pCR group before treatment

% 2 pCRASIEpCRAARFTRISHILE

Item pCR (N=11) Non-pCR (N=21) P value
Mono-exponential model
ADC (x10°%) mm/s 135.7426.0 131.1+29.7 0.631
Bi-exponential model
D (x10°) mm/s 95.3£13.9 109.3+62.6 0.474
D' (x10”) mm/s 4 471+1 271 5749+1 722 0.025
f 0.20+0.12 0.24+0.10 0.406

Tab.3 Comparison of the parameters of lesion between pCR group and non-pCR group after treatment

% 3 pCRALSIEpCRAATESHLLE

Item pCR (N=11) Non-pCR (N=21) P value
Mono-exponential model
ADC (x10”%) mm/s 163.7+39.1 168.5+24.3 0.669
Bi-exponential model
D (x10™%) mm/s 97.0+14.6 113.4422.6 0.019
D'(x10”°) mm/s 4 730+2 037 5369+2 363 0.454
f 0.31+0.10 0.27+0.18 0.492
x4 pCRASIEpCRAARITHI. FSHBEMELILE
Tab.4 Comparison of the different values between before and after treatment in pCR group and non-pCR group
Item pCR (N=11) Non-pCR (N=21) P value
Mono-exponential model
ADC (x10™%) mm/s 28.6+13.1 35.6+15.3 0.354
Bi-exponential model
D (x10™) mm/s 12.7+0.7 13.8+0.4 0.283
D' (x10°) mm/s 295+65 380+56 0.712
0.13+0.10 0.11+0.06 0.635
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Fig.1 The ADC,,,4..« map before and after treatment in patient
with rectal cancer

ADC, 40 Value (102x107° mm/s) before treatment was lower than
ADC 40 value after treatment (123x10™° mm/s) in the same patient

2 pCRREIEpCREAE £EFIE LT D &
Fig.2 The D" map before treatment in patients who got pCR
and who got non-pCR

D’ value (2 240x10”° mm/s) in patient who got pCR (A) was lower
than patient who got non-pCR (B) (5 470x10™ mm/s)
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Fig. 3 The D map after treatment in patient who got pCR and

who got non-pCR

D’ value (83.7x10° mm/s) in patient who got pCR(A) was lower than
patient who got non-pCR (143x10° mm/s) (B)
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