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Abstract: [Objective] To explore the feasibility and simplicity of intelligent automatic registration ultrasound—CT/
MR fusion imaging based on liver surface in localization of focal liver lesions. [ Methods] Thirty patients with detected
focal liver lesions by contrast— enhanced CT or MR were enrolled for ultrasound— CT/MR fusion imaging using the
PercuNav fusion imaging system in PHILPS EPIQ7. Both intelligent automatic registration ultrasound— CT/MR fusion
imaging based on liver surface (intelligent method) and the conventional internal plane method (manual method) were
used for ultrasound—CT/MR fusion imaging. The success rate of registration, the initial registration error and the times of
fine—tuning were compared between these two methods. [Results] In all 30 patients, the success rates of registration were

both 96.67% (29/30) using intelligent method and manual method. There was no significant difference between these two
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methods when compared the initial registration error and the times of fine—tuning (P>0.05). According to the further

stratified analysis, in 10 lesions in the left liver, the initial registration error of the manual method was less than that of

intelligent method, the difference was statistically significant (P=0.00). Although the times of fine—tuning of the manual

method was less than that of intelligent method , there was no statistically significant difference (P=0.09) ; In 20 lesions

in the right liver, the initial registration error and the times of fine—tuning of the intelligent method were superior to those

of the manual method. The differences were statistically significant (P<0.05). [Conclusion] Intelligent automatic

registration ultrasound— CT/MR fusion imaging based on liver surface is a feasible method with high success rate for

ultrasound—CT/MR fusion imaging. Compared with the conventional internal plane method, the fusion imaging process is

more simple and efficient for the lesions in right liver. It helps to reduce experience dependence of fusion imaging for the

operators.
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manual method in the 30 study patients

Table 1 Comparison of performance on registration success rate and registration efficiency between intelligent method and

Cases Overall success rate of registration /% Initial registration error/cm  Times of fine—tuning
Manual method 30 96.67%(29/30) 0.95(0.2-4.3) 1(0-3)
Intelligent method 30 96.67%(29/30) 1.0(0.1-3.2) 1(0-3)
Z value / 0.70 0.95
P value 1.00 0.49 0.34

A 63-year old male, contrast—enhanced CT detected liver lesion in S8. After the initial registration of the intelligent automatic registration ul-

trasound—CT fusion imaging based on liver surface, the right portal vein (red arrow) and the diaphragm (white arrow) were well matched (A) be-

tween the real-time ultrasound image (B) and CT virtual reconstruction image (C). The relationship between ultrasound probe and CT volume imag-

es was showed (D).
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Fig.1 Liver image after initial registration of the intelligent automatic registration ultrasound-CT fusion imaging

based on liver surface
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Subsequently, on the plane of lesion, we also found that the focal liver lesion on real-time ultrasound image (B) was matched with the lesion
on CT images (C) without any fine tuning. The registration error of the lesion (white arrow) was about 2 mm (A). The relationship between ultra-
sound probe and CT volume images was also displayed (D).

B2 ETFHREZEEAINUENBE-CT BERGYX B LEH R BiRmiEg
Fig.2 Target lesion image after the initial registration of the intelligent automatic registration ultrasound—CT fusion

imaging based on liver surface
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Table 2 Comparison of performance on registration success rate and registration efficiency between intelligent method and

manual method in 10 lesions in the left liver

Cases Success rate of registration/% ) Initial registration error/cm Times of fine—tuning
Manual method 10 100%(10/10) 0.4(0.2-0.9) 1(0-2)
Intelligent method 10 100%(10/10) 1.35(0.6-2.8) 1.5(1-3)
Z value / 3.33 1.71
P value 1.00 0.00 0.09

x3 20 FIARRENTEME LR ERIIEREAENERLR
Table 3 Comparison of performance on registration success rate and registration efficiency between intelligent method and

manual method in 20 lesions in the right liver

Cases Success rate of registration/% Initial registration error/cm Times of fine-tuning
Manual method 20 95.0%(19/20) 1.45(0.3-4.3) 1(1-3)
Intelligent method 20 95.0%(19/20) 0.90(0.1-3.2) 1(0-3)
Z value / 2.71 2.20
P value 1.00 0.01 0.03
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