Original article

Electrolytic ablation as an adjunct to liver resection:
experimental studies of predictability and safety

S. A. Wemyss-Holden, A. R. Dennison, G. J. Finch, P. de la M. Hall and G. ]J. Maddem

University of Adelaide Department of Surgery, The Quesn Elizabets Hospinal, Adelaide, Soush Auseralia 5011, Adseralia
Correspnnderse co: Professor G, T Maddern (e-mail; guymaddemifacelaide eduau)

Background: Combhined liver resection and local ablidon may offer the only chance of cure to patients
with liver metastases who are presently deemed unresectable because of a single awlwardly placed
metastasis. By definition, such a metastasis is otten close to a major vein. An ablative techmique is
needed thit is both predictable and safe in such a circumstance.

Methods: Electrolvtic liver lesions were created in 21 pigs using platinum electrodes, connected toa
direct current generator. Both electrolytic ‘dose’ and electrode separanon were varied o produce
different sized lesions, The ‘dose’ was correlated with the volume of necrosis and any vascular damage
was determined histologically.

Results: There was a significant (P < 0-001) correlation berween the electrolytic ‘dose’ and the
volume of liver necrosis, For a given ‘dose’ the volume of necrosis was less when the electrodes were
together, rather than separated. Liver enzymes were only transiently deranged. There were no
significant vascular injuries.

Conclusion: Predictable and reproducible necrosis is produced by electrolysis in the pig liver, The
treatment appears to cauge little or no damage to immediately adjacent liver or major vascular
structures and, when combined with resection, may offer the chance of a cure to many parients whao are

currently unresecrable.
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Introduction

Surgical resection remains the only potentally curanve
treatment for patients with colorecmal liver metastases.
Without treatment the prognosis is poor', with 4 median
survival of 6 months®?. Only approximarely 20 per cent of
such patients are suitable for liver resection for a vaniety of
reasons’, Patients are often deemed unresectable because of
e or two metastases that are awkwardly placed close o a
major vein. If such a lesion could be treated with local
ablation, the patent may then become resectable and
potendally curable.

Several methods of local ablaton have been reported,
including radiofrequency ablation™, eryotherapy’, inter-
gtitial laser therap}'ﬂ, TMiCToOWave .'r'lﬂ::».=.'1‘tl'u"_r|:|:|.i::(’I and direct
injecrion of toxic agents such as aleohol %, aceric acid' " and
hot saling'®, The majority of these methods use extremes of
tempéerature to cause tumour necrosis, However, all
thermal methods of abladon are limited in their use close
to major intrahepatic veins because of 1 combination of the
‘hear-sink' effece’™ ™ and direct damage to the vein, In the

British Journal of Surgery 2002, 89, 370-585

‘heat-sink’ phenomenon, the thermal insulcis reduced close
to major vascular structures owing to the effect of local
blood flow. As a resul, if a tumour 1s adjacent to a major
vein, a cuff of viable tumour may be left untreated around
the vessel' . Conversely, the thermal insule may acrually
cause a direct ‘burn’ to the vessel. Indeed with cryotherapy,
cracks may form in the ice-ball during freezing. As thawing
heiins, any invalved hepatic veins may then bleed, causing
potentially fatal haemorrhage'®'’. Cryotherapy is also
associated with the ‘cryoshock’ phenomenon in which
patients develop a systemic inflammatory responsc to the
products of cell necrosis. Patients have died asa direct result
of this phenomenon®'”. Additionally it has been shown
that radiofrequency ablation may achieve incomplete
umour necrosis within the treated area®™ ',

Cleacly, if a locally ablative treatment is ta be used as an
adjunct to surgical reseetion, It 15 crucial that it is (1)
predictable m etfect; (2} sate and effective close to major veins,
and (3} achieves complete necrosis of the treated tumour.

Electrolytic ablation was  first deseribed by
Nordenstrom® =" for the westment of lung mumours.
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