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Real-time monitoring of tissue property in a liver phantom
using an internal electrode and weighted frequency difference condu

during microwave ablation
Hun Wit, D T Nguyen, Alistair Lee McEwaf Tong In Of" and Eung Je Wdo

!Department of Biomedical Engineering, Kyung Hee University, Yongin, Riepofiorea.
2The School of Electrical and Information Engineering, The Uniteof Sydney, Australia& tioh@khu.ac.kr

Abstract: We measured the time difference and weightptlysiological saline (0.9%)16-channel KHU Mark2.!
frequency difference conductivity images to monitor tH&T system was connected to electrodes surroundin
changes of temperature and tissue property in a litemk [4]. A thermometer tip was placed beside
phantom due to the microwave ablation. Pixels in regiceggplicator tip to record the temperature of heating z
of interest were compared between conventional boundéfg applied the ablation &)W powerin 2mins. Data &s
surface electrode method and focused configuration waitquired at 10 and 100 khiz a scan using dual frequen
an internal electrode. projections. Time difference and frequency differe
images were reconstructed with EIDORS and weig
frequency difference algorithm. We compared

sitivity and region estimation from the reconstru
ges with and without using an internal electrode.

1 Introduction

Image-guided thermal therapy has been used for treaﬁﬁg
of focal metastatic hepatic tumours instead of the stand'®?
surgical resection because it is minimally invasile Focused Electrode Configuration
order to improve the safety and predict the loc gt Inteoial Blecode

recurrence, it requires real-time monitoring method f " ’ v ‘ ’ v ‘

temperature changes and the tissue property changes piference '
successive images. MRI is a good candidate to monitor ™ L JL J L JL J
internal temperature and property of the tissue with a h

resolution. However, it is limited by MR compatiblemmd r 1r _1 r 1r _'1
ablation method and cannot confirm the status of tiSs Frequency

Boundary Electrode Only

after treatmenimmediately [1]. Ultrasound has a merit fo E,'ffif““ .

applying ablation and monitoring together, but it requirt L JL J _JL
well-trained operator and interpretation [2]. Since the tir

series of bio-impedance and its spectrum can presy™-

temperature changes and tissue property changes tqge only

time-difference and frequency-difference conductivi

imaging method may be proposed to monitor them duri Before Ablation  After Ablation Before Ablation  After Ablation
ablation [3]. In this study, we used an internal electroBigure 2: Time difference and weighted frequency differe
and weighted frequency difference conductivity imagesdonductivity images with and without using an internal electr
improve the sensitivity and estimation for ablated region

during microwave ablation. 3 Conclusions

We performed the experiment using dual frequency
during microwave ablation iexvivo porcine liver. Time
difference image provide conductivity changes due tc
temperature changes. On the other hand, weic
frequency difference images showed conductivity chi
associated with cellular changes better. And when wt
focused electrode configuration with an internal electr
SNR is better in the regions of interest.

Thermometer|
Q

EIT

: . : References
Figure 1: Liver phantom for experiment.

[1] Goldberg et al Radiology“Image-guided tumor ablatio

2 Methods Standardization of terminology and reporting créer235 72839,
2005.

The experimental setup fdEIT monitoring with a liver [2] Rémi Souchon et al Ultrasound Med. BidtMonitoring the

tissue during microwave ablation is shown in Figure 1 formation of thermal lesions with heat-induced echo-stiraaging:

K . A feasibility study 31, 251-9, 2005.
Ablation was performed with a frequency of 2.45Hz 3] Gersing E. Ann N Y Acad Sci "Monitoring temperaturelined

(Sulis VpMTA generator, Microsulis Medical Ltd, changes in tissue during hyperthermia by impedanceauiet873:
Denmead, UK) and delivered using a 1.8 mm d|ameter$\~?r2|f)| 1399r?| 1. MoEwan AL Oh TL. Biomedical Circuit

i oha cEwan jomedical Circuits ani
ngedle S.hapEd _appllcator (ACCUZI PMTA appllcato[f‘,] Systems, IEEE Transactions ofiMulti-Frequency Electrice
Microsulis Medical Ltd, Denmead, UK). We insenit Impedance Tomography System With Automatic Self-Catiitime
microwave applicator tip intoexvivo porcine liver for Long-Term Monitoring,”, PP(99), 1-1, 2013.
(~500q), situated in a cylindrical tank filled with



