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Abstract: [Objective] To compare the clinical application value of fusion imaging of ultrasound (US) and computed tomogra-
phy (CT) or magnetic resonance (MR ) (US—CT/MR fusion imaging ) and fusion imaging of US and three—dimensional US (US-US
fusion imaging) in treatment response assessment of thermal ablation combined with other surgeries and procedures. [ Methods] This
clinical research included patients confirmed with liver cancers that underwent thermal ablation combined with other surgeries and
procedures from Aug to Dec 2015. Both US-=CT/MR and US-US fusion imaging together with contrast—enhanced US was applied on
the same patient to assess the treatment response of the thermal ablation during the ablation procedure. The applicable rate , the
success rate of registration and the duration required for fusion imaging were recorded and compared. Contrast—enhanced CT/MR 1-3
months after the ablation procedure was taken as the golden reference of the technical efficacy rate for ablation. [ Results] 67 liver can-
cers in 50 patients were enrolled in this clinical research in total. The ablation of 47 lesions in 37 patients were combined with artifi-

cial hydrothorax or ascites, 14 lesions in 10 patients with open surgeries and 8 lesions in 5 patients with laparoscopy surgeries. The
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applicable rate for US=US fusion imaging [ 52.5% (35/67) ] was lower than that for US—CT/MR fusion imaging [ 98.7% (66/67) ] (P <
0.001) while the success rate of registration for US—US fusion imaging [ 88.6% (31/35) ] was higher than that for US-CT/MR [ 66.7%
(44/66) ] (P =0.018). The duration time for US=US fusion imaging [ 3.8 min(2.7 ~ 10.0 min) | was significantly shorter than that for
US-CT/MR fusion imaging [5.5 min (3.0 ~ 14.0 min) ] (P < 0.001). No major complication related to ablation was observed. The

technical efficacy rate for ablation was 100% (62/62) according to the contrast—enhanced CT/MR 1-3 months after the ablation proce-

dure. [ Conclusion] For ablation combined with other surgeries and procedures, US—US fusion imaging should be priority when the

tumor is conspicuous in US, especially for cases combined with open surgeries while US-CT/MR fusion imaging should be selected in

some cases when the tumor is inconspicuous on US.
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Table 1 The applicable rate and the success rate of registration in US—CT/MR and US-US fusion imaging in thermal

ablation combined with other surgeries and procedures

The applicable rate The success rate of registration

US-US fusion imaging 52.2%(35/67) 88.6%(31/35 )
US-CT/MR fusion imaging 98.5%(66/67) 66.7%(44/66)
X 38.64 5.74
P < 0.001 0.018
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Table 2 The success rate of registration of US—CT/MR and US-US fusion imaging in thermal ablation combined with

surgeries or procedures

Artificial hydrothorax or ascites

Open surgery Laparoscopy surgery

US-US fusion imaging 95.5%(21/22) 70.0%(7/10) 80.0%(4/5)
US—-CT/MR fusion imaging 82.6%(38/46) 7.1%(1/14) 75.0%(6/8)
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P 0.253 0.002 1.000
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The patient was a 62—years old male, diagnosed as colon cancer with multiple liver metastasis. A : A hyperechoic mass in S7 of

the liver was seen in ultrasound images. B: Arterial phase hyper—enhancement, portal and late phase washout were observed in the

hyperechoic mass. C: A low density nodules was seen in S7 of the liver on CT images. D: After colon cancer resection, the anatomi-

cal position in abdomen cavity changed and resulted in the failure of matching of the target lesion, organ outlines and vessels. E: The

three—dimensional ultrasound volume images were acquired immediately and matched to the real-time ultrasound images successfully.

F: After the ablation procedure was applied, the ultrasound volume images were fused with the real-time contrast—enhanced ultra-

sound to assess the treatment response. G : Contrast—enhanced CT were performed 1 month after the ablation to confirmed that the

tumor had been ablated completely.

El1 US-US @& MARFEER S 71 R F AR B AT BEE 8 Rl R o 7 0T £

Fig.1 The application of US-US fusion imaging in liver tumors thermal ablation combined with open surgery
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