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[ Abstract ] Background and objective DWI-MRI could detect the microscopic motion of water molecules which
is sensitive to microcirculation change of many kinds of tumors after therapy. The aim of this study is to investigate the value of
diffusion-weighted imaging (DWI) in monitoring and predicting lung cancer response to chemotherapy. Methods Nineteen
patients pathologically diagnosed as lung cancer were included in this study, all of whom received both conventional MRI
and DWI examinations one week before and one month after the initiation of chemotherapy. The response of lung cancers to
therapy were classified into four groups: complete response (CR), partial response (PR), stable disease (SD), and progressive
disease (PD) based on the change of lesion diameter measured on axial T,-weighted MR imaging. Apparent diffusion coef-
ficients (ADCs) were measured for each lesion at pre- and post-chemotherapy and were compared with t-test. The correlations
between the percentage changes of ADCs and the percentage changes of diameters (long, short, and mean) were further evalu-
ated with Pearson correlation coefficient, as well as that between pre-chemotherapy ADCs and the percentage changes of diam-
eters. Results The mean pre-chemotherapy ADCs was significantly higher than that of the post-chemotherapy ADCs (1.482 +
0.456 vs 1.675+0.485, P=0.004). A positive correlation was found between the percentage changes of ADCs and the percent-
age changes of the long, short, and the mean diameter, respectively (r=0.635, r=0.612, r=0.539, P<0.05). A negative correlation
was found between pre-chemotherapy ADCs and the percentage change of the long diameter after chemotherapy in PR and
SD group (r=-0.806, r=-0.632, P<0.05). Conclusion The change of ADCs can sensitively reflect the early change of lung can-
cer response to chemotherapy and has the potential ability to dynamically monitor the lung cancer response to chemotherapy
combined with the morphological measurement.
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Fig 1 Transverse MRl images in a 49-year-old woman with squamous cell carcinoma of the lung (A, B, C: before chemotherapy; D, E, F: T month after
chemotherapy). (A) T,-weighted MRI image showed an irregular hyperintense tumor (arrow); (B) On DWI image, the tumor was hyperintense in
relation to adjacent skeletal muscle (arrow); (C) On ADC map, the tumor was depicted as an area of green and yellow(arrow); (D) T,-weighted MRI
image showed that the size of tumor decreased (arrow); (E) On DWI images, the tumor was still hyperintense in relation to adjacent skeletal muscle
(arrow); (F) On ADC map, the tumor was depicted an irregular contour with an area of green and yellow surrounding red. The area of color decreased

(arrow). DWI: diffusion-weighted imaging; ADC: apparent diffusion coefficient.
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Tab 1 Comparison of ADCs and different diameter before and after chemotherapy

Pre-therapy Post-therapy Difference value t P

ADC (10-*mm?/s) 1.482%0.456 1.675%0.485 0.193%+0.247 3.324 0.004

Long diameter (cm) 5.683%2.663 4.74612.584 0.937%0.875 1.071 0.292

Short diameter (cm) 4.4881+2.344 3.680+2.075 0.808+0.738 1.096 0.281

Mean diameter (cm) 5.086+2.471 4.213+2.303 0.873£0.796 1.096 0.281
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Tab 2 The correlation between the percentage change of ADCs and the percentage change of three sorts of diameters in 18 lung cancers

underwent chemotherapy

Percentage change of ADCs (10 °mm?/s)

14.491+16.49 Long diameter
Short diameter

Mean diameter

Percentage change of diameter (%) r P
17.04%£22.45 0.635 0.005
12.42£15.40 0.612 0.007
19.491+22.82 0.539 0.021
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Tab 3 The correlation between pre-chemotherapy ADC value and the percentage change of three sorts of diameters in patient group with

different response to therapy

Pre-therapy ADCs (10 mm?/s)

Partial response 1.359+0.296 Long diameter
Short diameter
Mean diameter
Stable disease 1.580%0.549 Long diameter

Short diameter

Mean diameter

Percentage change of diameter(%) r P
33.88£19.66 -0.806 0.016
22.38%17.16 -0.380 0.353
37.75%£20.74 -0.677 0.065
3.35£13.59 -0.632 0.0497
4.36%7.63 -0.439 0.204
4.82%10.58 -0.550 0.099
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