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ABSTRACT Objective: To study value of two-dimensional shear wave elastography(SWE) in the evaluation of antiangiogenic treat-
ment effect of single colon cancer metastasis in liver of nude rat. Methods: Sixteen nude rats with colon cancer liver single metastasis
were divided randomly into treatment group and control group. The treatment group was treated with Ramucirumab (8 mg/kg, tail vein
injection) on Day 0, Day 4, Day 7 and Day 11 respectively, while the control group was injected with the same dose of saline. The tumor
size and volume were measured before treatment (Day 0) and after 14 days of treatment (Day 14). On Day 14, to evaluate the stiffness of
tumor and surrounding liver tissue, the liver tumor and surrounding liver tissue SWE examination were performed and the elastic parame-
ters (including Vs-tumor, Vs-liver, E-tumor and E-liver) were measured and then the R-Vs (=Vs-tumor/Vs-liver) and R-E (= E-tu-
mor/E-liver) were calculated respectively. Finally, expression of matrix metalloproteinase 2 (MMP2) and transforming growth factor 32
(TGF B2) in tumors were detected by immunofluorescence staining. Results: There was no significant difference in the tumor size be-
tween the treatment group and the control group both on Day 0 and Day 14 (P>0.05). Vs-liver and E-liver had no significant difference
between the treatment group and the control group (P>0.05). Both Vs-tumor and E-tumor in treatment group were mildly higher than
those in the control group, however, these differences were not statistically significant (P>0.05). In the treatment group, both R-Vs and
R-E were significantly higher than those in the control group (P<0.05). The expression levels of MMP2 and TGFB2 were significantly

higher than those in control group respectively (P<0.05). Conclusions: The quantitative parameters of SWE may have the potential as an
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image biomarker indicating tumor stiffness for evaluating the anti-angiogenic therapy efficacy.
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1 Vs Median=1.63 m/s
E Median=8.0 kPa
Depth=11.0 mm
Diam=3.0 mm
Vs Median=1.01 m/s
E Median=3.1 kPa
Depth=11.1 mm
Diam=3.0 mm

B 1 KRATAERAERBE E %
Fig.l Ultrasound image of tumor in rat liver
EAEMBERTRARNEAFFAEE, B —4% SWE BoRiE( R EEE S, B K6  EaMI aRRALEEMRRIGN, B Ei
BIRRA AR AN AR E R AR R E B AL G TR, RIAMEL B EFANE),C RRIEEKREREE SWE S RGBI
HEFPE ATHR Vs F1E ME(1 g, 2 PRELRIEFALR ), * FE(E A-C)o
Note: A image of routine ultrasound shows a single liver tumor in nude rat, B image of tumor in two-dimensional shear wave elastography (SWE)
(in the left color bar, color range from blue, green and yellow to red, indicate increasing tissue stiffness. In the right part image of color elastogram, the
tumor color is more green than the surrounding liver tissue indicating that it is stiffer than the surrounding liver tissue). C representative SWE image
display of ROI drawing and quantitative measurement of Vs and E in tumors and liver tissue, respectively(1 tumor, 2 surrounding liver tissue of tumor).

* indicate tumor in A-C.
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Table 1 Changes of tumor size and volume in the control group and treatment group after 14 days of treatment (n=8, x+ SD)

Day 0(n=8) Day 14(n=8)
Maximum diameter Volume Volume
(cam) (o) Maximum diameter (mm) ()
Control group 10.2+ 1.5 155.4+ 65.3 12.2+ 3.3 400.0+ 310.0
Treatment group 10.7+ 0.6 197.4+ 56.4 9.8+ 1.3 226.9+ 103.9
t 1.891 1.498 0.908 1.377
P 0.080 0.156 0.379 0.190
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Table 2 Changes of SWE quantitative parameters in the control group and the treatment group after 14 days of treatment (n=8, x* SD)

Vs-tumor Vs-liver E-tumor E-liver
R-Vs R-E
(m/s) (m/s) (kpa) (kpa)
Control group 1.66x 0.31 1.28%+ 0.16 131+ 0.27 8.50% 3.04 491+ 1.25 1.80% 0.69
Treatment group 2.13%+ 0.59 1.14% 0.12 1.86% 0.50 14.51% 7.66 3.94+ 0.84 3.71% 1.96
t 1.979 1.896 2.758 2.063 1.831 2.581
P 0.068 0.079 0.015 0.058 0.089 0.022

% 3 B¥7IE 14 RTBRA AT AMYE MMP2 #1 TGF B2 ER L ERETH(n=8, I+ {REE)
Table 3 MMP2 and TGF 32 immunofluorescence staining intensity in tumor of the control group and the treatment group after 14 days of treatment

(n=8, x+ SD)
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