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Introduction of Electrochemical Therapy (EChT) and Application of EChT to The

Breast Tumor
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Purpose: To introduce the history and principle mechanism
of electrochemical treatment (EChT) with animal study and
report two cases successfully treated breast cancer and he-
mangioma by EChT.

Methods: In animal study, the breast cancer tumor in nude
mouse treated with EChT (100 Coulomb/cm?) were reviewed
for histologic changes. In the case studies, we reported me-
thod of EChT and clinical results after EChT. Case 1: 74 yr
old female with locally advanced breast cancer received 3
times EChT with 1,000 Coulomb/time, 8 Volt. Case 2: 51 yr
old female with breast hemagioma received one time EChT
with 80 Coulomb, 8 Volt.

Results: In animal study, There were destructive change

including vaculated cell fragment and extensive coagulative
necrosis. Case 1 showed no local recurrence during 18 mon-
thes after EChT. Case 2 also showed no evidence of recu-
rrence of hemangioma.

Conclusion: The EChT is easy to use. It is effective, safe,
less traumatic and makes patients recover quickly. This is a
new and effective method to treat patients with tumours that
are inoperable and can not receive chemotherapy or radio-
therapy. (J Breast Cancer 2007;10:162-8)
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Fig 1. A case of electrochemical therapy in the back mass of nude
mouse. Two platinum electrodes were infiltrated in the tumor.
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Fig 2. Microscopic findings of breast cancer occurred on the back
after inoculation of MDA-MB 231 breast cancer cell-lines to 4th
mouse, The section (a: 1:1) is consisted two area. The right side
is non-treated tumor (b: x 200) for control and the left side is the
tumor after EChT with 80 coulomb (c: x 200). There are destruc-
tive change including vaculated cell fragment and necrotic neo-
plastic cells. An extensive and well-defined area of coagulative
necrosis is seen (magnification 10.5X). The anodic lesion is de-
hydrated, with pycnotic nuclei and a small rim of marginal infarc-
tions at the border (upper area of c). The cathodic lesions are
oedematous with cellular swelling and occasional disruption of
the plasma membranes (lower area of c). Both anodic and catho-
dic lesions are divided with very sharp demarcation (black arrow).
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Fig 3. Seventyfour years old female has left breast cancer with
locally advanced and bone and pleural metastasis. The overlying
skin of affected breast shows necrosis and infected area due to
advanced breast cancer.

Fig 4. First EChT for the above (Fig 3) patient. After skin sterili-
zation, electrochemical treatments were performed under general
anaesthesia at the electrode insertion site. Insertion of electrodes
was done under ultrasonogram guidance for proper localization
of platinum electrodes. A stylet in a catheter was first inserted
into the tumor; then, the stylet was withdrawn. A platinum elec-
trode was inserted through the catheter and was passed into the
tumor mass. The catheter was then partially withdrawn in order
to treat the tumor and protect the normal tissue from the electricity.
After the electrodes were inserted, they were connected to the
instrument. Voltage was increased gradually, starting at 2-3 V
for a few minutes, then to 4-5 V for a few minutes, and finally to
7-8 V. The final current was usually 40-80 mA. The electricity
delivered was calculated at 100 coulombos per cm tumor diameter.
Totally thirteen platinum electrodes were used for 1,000 coulombs.
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Fig 5. The wound of skin graft shows good quality without local
recurrence after thirteen months after skin graft (18 months after
1st EChT).
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Fig 6. Fiftyone years old female has biopsy confirmed cavernous
hemangiomas in left breast and axilla. Preoperative MR, fat su-
ppression T2 weighted axial image reveals about 1.4 cm sized
round high signal intensity nodule in subcutaneous fat layer in
left upper outer quadrant. Another nodules also reveals round
high signal intensity nodule with round low signal intensity cal-
cification in more upper portion of this lesion.
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Fig 7. Two platinum needles are well positioned through two bre-
ast nodules in left upper outer quadrant. Position of two platinum
needles is well demonstrated on mammography MLO view.
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Fig 9. A schematic on the principle for electrochemical treatment
of tumors.
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Fig 8. Follow up MRI 2 months later EChT. MRI fat suppression
T2 weighted image reveals disappeared previous high signal
intensity nodules, but abnormal high signal intensity irregular
septae and diffuse skin thickening at EChT site. This finding is
suggestive of sclerotic change and fibrosis after EChT.
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