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The irreversible electroporation (IRE) or Nanoknife is a new innovation for tumor resection with a high voltage
electric current around the tumor. It is a method that has been developed to reduce the limitations of the others
thermal technique such as radiofrequency ablation (RFA) or microwave ablation especially tumors those are adjacent
to blood vessels or bile ducts are not exposed to sufficiently high heat, resulting in residual or recurrent tumors.
Therefore, this IRE innovation has been developed. The high-voltage current from IRE can increase the risk of cardiac
arrhythmia, severe muscle contraction or seizure. It is necessary to perform this procedure under general anesthesia
with deep neuromuscular blockade, adequate pain management, controlled hypertension and preparation for cardiac
arrhythmia after high-voltage current is released with an ECG-synchronized and defibrillator. Thus understanding the
principle of IRE working while discharging electricity that affects other body systems, particularly the cardiovascular
system. It will make patients undergoing Surgical Irreversible electroporation of hepatocellular carcinoma safe and
efficient.
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(irreversible electroporation; IRE) yi5adnulu (Nanoknife®)
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Wuindnanusauainaiuing (radiofrequency ablation;
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NULEDI9N (residual tumor) #IanauLduUL" (recurrent
tumor) la3elasinnsiauiuinnssuluddduun lnensly
nszualninausnedngas (imeversible electroporation;
IRE) v3aiiauilu (Nanoknife®) InfeuLilosenunuy’** (U 4)

§‘1J17'i 4 Components of the NanoKnife device (AngioDynamics, Latham, NY): a. the generator, b. monopolar probes

winnsvhau Aemsafewileseniagldiduegration
2 18y geaunlluswmiwesfouiiosen udwilAansyua
Trlfheusnedindgatia 3,000 Thad aruwadidosen duma
TiAnguwiedn (nanopores) ﬁhmumnﬁlﬁaﬁu \WARKUUNTIS
FaagyiliAnN1IMBLUUSTINYIA (apoptosis) TagliinAans
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Immunocytes swallowing cell debris
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Breaking up tumor cell
membrana to form

Ablation probes releas- &
Ing microsecond high- £
voltage pulses 2

Breaking up membrane

Intact cell

Apoptosls of tumer cell

JUT 5 a. uanannsumianisunaduseuiouiiosen b. wanInInnIMBRUUSSINYIR (@poptosis) iaenszualnii

AUANANEES (IRE)
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waniifinisviatawad (cellular destruction) felvii
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gﬂﬁ 6 The Accu-sync ECG-gating device (model
72; Milford, Connecticut) connected to a 5-lead ECG to
allow IRE pulses to be synchronized with the refractory

period of the heart to avoid arrhythmias
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WﬂﬁaﬂaﬂﬂﬁﬂuLﬁaaéﬂdquLLiﬂ (severe muscle contractions)
wazdn (epileptic seizures) sutamsldensyfumnuuang
Wiesmertsluwaginsinfauarsanluimdsnsrndadae
NMsANYIes Nielsen” Tugthe 13 srefidrfunisinga
WUU open IRE (liver) wullnaseszuumlanazrasaidon Ao
wladhRndony 1 au wariliSnmnmsduvesiladivi -7
9 20 bpm (median = 2) SBP Wi 7-54 mmHg (median
- 29) DBP WiuAu 1-23 mmHg (median =16)
Iﬂamiﬂa'aawé’amumzLLﬂlWﬂwﬁﬁmwmﬁqﬁ’ﬂéqa
Tuwstavadeazdifiudyaanauliiiile (Accu-sync72)
(;éﬂﬁ 6) 1usn detected Tilapendssueanun 1 energy
pulse Tuguasaniin R-wave Uszana 0.05 second (50
millisecond) SevaneAuimdsnuazgnuaesesnunlumag
ventricular refractory period™® (gUﬁ?) lrmdsuiivdes
genuniildannsawiloniliAn action potential luaild
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g‘d‘ﬁ 7 Sync device (e.g., AccuSync72) senses the
rising slope of the R-wave, and sends a signal to the
NanoKnife (AngioDynamics, Latham,NY). The NanoKnife
waits 50 milliseconds (0.05second) and delivers 1 energy
pulse. The energy pulse is delivered during (or just before)

the ventricular refractory period.
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