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Abstract
BACKGROUND
Pancreatic cancer has a poor prognosis; 40%–50% of patients have liver
metastases at the time of initial diagnosis and only 15%–20% undergo surgical
resection. Irreversible electroporation (IRE) is a new, non-thermal local ablation
method for solid tumors, which can induce cell membrane permeabilization,
resulting in unrecoverable nanoscale perforation and apoptotic cell death without
damaging the structural components of tissues.

CASE SUMMARY
We report the case of a 66-year-old female patient with liver metastasis from
pancreatic cancer with a pathological diagnosis of poorly differentiated
adenocarcinoma. Carbohydrate antigen 19-9 was elevated to 420.3 U/mL.
Computed tomography showed a pancreas mass of 2.7 cm × 2.5 cm and single
liver metastasis of 1.4 cm × 1.1 cm in the S6 area. The patient underwent IRE and
arterial infusion chemotherapy and received tegafur. The therapeutic effect of the
combination treatment has been evaluated as complete response. To date, the
patient has survived for > 12 mo and is receiving tegafur as maintenance therapy
(at the time this case report was written).

CONCLUSION
IRE plus arterial infusion chemotherapy and tegafur may be synergistic,
providing a reference for treating liver metastasis from pancreatic cancer.

Key words: Irreversible electroporation; Liver metastasis from pancreatic cancer;
Chemotherapy; Complete response; Case report
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Core tip: In this study, we report the case of a 66-year-old female patient with liver
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metastasis from pancreatic cancer who underwent irreversible electroporation and
chemotherapy and showed a complete response after the combination therapy. Our
findings suggest that irreversible electroporation plus arterial infusion chemotherapy and
tegafur may be synergistic, providing a reference for treating liver metastasis from
pancreatic cancer.

Citation: Ma YY, Shi JJ, Chen JB, Xu KC, Niu LZ. Irreversible electroporation for liver
metastasis from pancreatic cancer: A case report. World J Clin Cases 2020; 8(2): 390-397
URL: https://www.wjgnet.com/2307-8960/full/v8/i2/390.htm
DOI: https://dx.doi.org/10.12998/wjcc.v8.i2.390

INTRODUCTION
Pancreatic cancer is one of the most aggressive cancers and has a poor prognosis. The
5-year survival rate is < 8%, and the prognosis is extremely poor. Pancreatic cancer is
known as the “king of cancers”. At the initial diagnosis, only 15%–20% of patients are
resectable[1]. Up to 80%–90% of patients lose their opportunity for surgery due to local
invasion or distant metastasis[2,3]. Up to 50% of patients have distant metastasis at the
initial diagnosis, where liver metastasis is the most common (40%–50%)[4]. The median
survival time of patients with untreated, unresectable locally advanced or distant
metastatic pancreatic cancer is only 2–6 mo[5]. A study by Johns Hopkins University
found  that  even  by  strict  screening,  the  median  survival  time  of  patients  with
periampullary  carcinoma  with  simultaneous  liver  metastases  was  only  5.9  mo,
compared with 14.2 mo in patients without metastases[6].

As only a few patients with pancreatic cancer are eligible for surgery, and most
patients have limited response to combination chemotherapy and radiation therapy,
some ablation therapies have been examined as adjuvant or independent treatments.
Radiofrequency ablation and microwave thermal ablation are the most commonly
used  ablation  methods.  Irreversible  electroporation  (IRE)  is  a  non-thermal
effect–based physical ablation method. Its principle is mainly causing irreversible
electroporation  of  the  tumor  cell  membrane  by  transient,  high-frequency,  and
repeated high-voltage pulse to the tumor cells to achieve the purpose of ablation[7-9].
Recently, a prospective study showed that the median overall survival (OS) from
diagnosis  in  patients  with  pancreatic  cancer  treated  with  IRE  combined  with
chemotherapy was extended to 20.3 mo (stage III) and 13.56 mo (stage IV); the results
suggested that IRE combined with chemotherapy can prolong survival time[10].

Tegafur is an oral fluoropyrimidine derivative designed to improve the anti-tumor
activity of 5-fluorouracil while reducing its gastrointestinal toxicity. Recently, studies
investigating tegafur have indicated that it has a better clinical curative effect for
advanced pancreatic cancer. Many high-quality clinical trials have investigated the
therapeutic efficacy and safety of tegafur combined with multiple chemotherapeutic
agents[11-13].

Here, we report the case of a 66-year-old female patient with liver metastasis from
pancreatic cancer who underwent IRE and chemotherapy and showed a complete
response (CR) after the combination therapy.

CASE PRESENTATION

Chief complaints
A 66-year-old female patient had pain under the xiphoid. Abdominal B ultrasound
revealed  a  pancreatic  space–occupying  lesion;  further  abdominal  computed
tomography (CT) and magnetic resonance imaging examination were performed to
determine  the  position.  Liver  metastasis  was  disclosed,  and the  tumor  markers
carbohydrate antigen (CA) 12-5 and CA19-9 were significantly increased; pancreatic
cancer was considered. There was no indication for surgery at the local hospital. At
our  hospital,  she  was  diagnosed  with  a  pancreatic  space-occupying  lesion  for
investigation.  She had a body mass index of  24.61 kg/m2  (body weight,  63.5  kg;
height, 160 cm) and was a nonsmoker.

History of present illness
Nothing to declare.
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History of past illness
Twenty years ago, she underwent cholecystectomy for gallstones, and underwent
appendectomy 10 years ago for acute appendicitis.

Personal and family history
Her mother had died of gallbladder cancer.

Laboratory examinations
Tumor marker screening showed elevated levels of CA12-5 (15.85 U/mL) and CA19-9
(420.3 U/mL). Immunohistochemistry demonstrated cytokeratin 7(+) and cytokeratin
19(+).  Based  on  the  clinical  and  immunohistochemical  results,  the  lesions  were
consistent with poorly differentiated adenocarcinoma of the pancreas (Figure 1).

Imaging examinations
During this  hospitalization,  a  CT scan revealed a  nodular  mass  in  the  pancreas
measuring about 2.7 cm × 2.5 cm (Figure 2A) and a small, nodular low-density lesion
in the liver S6 measuring about 1.4 cm × 1.1 cm (Figure 3A). The lesion appeared non-
homogeneous after enhancement, with mild reinforcement. Adjacent to the splenic
artery, the proper hepatic artery and abdominal cavity were locally compressed. The
tail of the pancreas was atrophied. No obvious effusion was seen in the abdominal
cavity.

FINAL DIAGNOSIS
Liver metastasis from pancreatic cancer.

TREATMENT
Percutaneous IRE ablation was performed under general anesthesia, two electrodes
were used during the operation, the needle tip distance was 1.0 to 2.0 cm, and the
effective exposure distance of the electrodes was 1.5 to 2.0 cm. CT combined with
ultrasound was used to confirm tumor size, and the parameters for IRE ablation were
electric field intensity 1500 V/cm, pulse length 70 μs, and pulse number 90. During
the operation, the success of the ablation was determined based on the hyperechoic
coverage  and  real-time  impedance  changes  in  the  ablation  lesion.  Gemcitabine
intravenous  chemotherapy  was  administered,  followed  by  gemcitabine  arterial
infusion and simultaneous tegafur for a total of four cycles. Table 1 shows the method
of administration.

OUTCOME AND FOLLOW-UP
After 12 mo of IRE ablation combined with gemcitabine and tegafur, the patient’s
serum tumor markers were measured: CA19-9 was 48.48 U/mL and CA12-5 was
16.09 U/mL; during treatment, her serum CA19-9 level decreased to within normal
levels (Figure 4). Her liver enzymes were measured: Alanine aminotransferase (ALT)
was 538 U/mL and aspartate aminotransferase (AST) was 452 U/mL, demonstrating
elevation at the time of blood collection on postoperative day 1, and peaked within 24
h (Figure 5). The ALT and AST levels returned to baseline on day 9 and day 20. After
12 mo of follow-up, a CT scan showed complete disappearance of the pancreatic mass
(Figure 2), and significantly marked shrinkage of the liver mass (Figure 3). The patient
had a CR according to the Response Evaluation Criteria in Solid Tumors 1.1, and
partial response according to the Solid tumor diagnostic criteria 1.1[14]. In addition,
there were no severe adverse reactions during treatment.

DISCUSSION
We  report  the  case  of  a  66-year-old  female  patient  with  liver  metastasis  from
pancreatic cancer who underwent synchronous IRE ablation of liver and pancreatic
lesions combined with gemcitabine arterial infusion chemotherapy and oral tegafur.
The treatment relieved the abdominal pain effectively, shrank the pancreatic mass
entirely, and reduced the size of the liver mass, with markedly reduced serum CA19-9
(48.18 U/mL) and CA125 (16.09 U/mL). In addition, her serum ALT and AST levels
were significantly increased on post-intervention day 1; however, the elevated levels
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Figure 1

Figure 1  Pathological examination of the pancreatic mass. A: Hematoxylin and eosin staining; B: CK7 (+); C: CK19 (+) (200×).

decreased rapidly. She showed a prolonged survival and good health 12 mo after IRE.
This indicates that the treatment did not affect liver function and that both of the
combined therapies were safe for liver metastasis from pancreatic cancer.

Liver metastasis from pancreatic cancer is a systemic disease and patients have a
poor  prognosis  and  short  lifespan.  The  overall  5-year  relative  survival  rate  for
pancreatic cancer is 7.6%, and is 29.3% for localized disease but only 2.6% for distant
metastasis[15].  The  liver  is  the  most  common  location  for  metastatic  lesions  of
pancreatic cancer,  as cancer cells  can cross the portal  artery or abdominal cavity
endolymphatic pathway and metastasize to the liver[16]. Therefore, systemic treatment
is needed. Unfortunately, most patients would have lost the opportunity for surgical
resection at the time of diagnosis. Therefore, managing the symptoms and improving
the quality of life and survival are critical for these patients[16]. IRE ablation has been
widely used for treating pancreatic cancer and liver cancer because it is minimally
invasive and has a good curative effect[17,18]. Hong et al[19] reported seven patients with
pancreatic cancer metastasis  after IRE treatment,  three of  whom had single liver
metastasis  with  a  lifespan of  up to  16  mo.  IRE treatment  of  Child-Pugh B (7/8)
hepatocellular carcinoma resulted in equivalent ablation success, with improved liver
tolerance compared with microwave ablation and other ablative modalities[20].

IRE is an emerging physical ablation technique. IRE does not produce a heat sink
effect and retains the functions of blood vessels, bile ducts, and nerves located in the
ablation area. Unfortunately, these patients with pancreatic cancer have lost their
chance  of  surgical  resection.  In  patients  with  metastatic  pancreatic  cancer,
gemcitabine-based chemotherapy is the main treatment. Therefore, for this patient,
managing symptoms and improving quality of life and survival are critical.

In recent years,  with the deepening of research on transcatheter arteriovenous
infusion chemotherapy drugs, the effective concentration of local drugs in tumor
lesions has increased, and drug concentrations in the systemic blood system have
decreased  because  of  adverse  reactions.  Percutaneous  transarterial  infusion
chemotherapy  can  inhibit  tumor  growth  through  local  high-concentration
chemotherapy drugs. In patients with metastatic pancreatic cancer, gemcitabine-based
chemotherapy is the main treatment; in the present study, we used IRE to treat the
patient with stage VI pancreatic cancer. Martin et al[21] recommend using induction
gemcitabine- or FOLFIRINOX (oxaliplatin, irinotecan, 5-fluorouracil, and leucovorin)-
based chemotherapy, depending on the patient’s age and performance status, for at
least 3–4 mo (three cycles of gemcitabine or 4–6 cycles of FOLFIRINOX). Although the
required duration of adjuvant chemotherapy remains unclear, given the physical
condition of our patient, we decided to administer four chemotherapy cycles after
local IRE treatment.

A recent analysis based on randomized trials in Asia showed that gemcitabine in
combination with tegafur significantly prolonged OS in patients with advanced or
metastatic pancreatic cancer[22]. The results suggest that tegafur can be the first-line
treatment for metastatic pancreatic cancer in Asian populations. The Chinese Society
of Clinical Oncology Pancreatic Cancer Expert Committee has reached a consensus to
include tegafur monotherapy and tegafur combined with gemcitabine regimen in the
selection of first-line treatment options for advanced pancreatic cancer. However, the
program may be used only in Asian populations; the efficacy of tegafur needs further
testing.

Here, our patient received IRE combined with gemcitabine and tegafur. To our
surprise,  she was evaluated as having CR after  four cycles of  treatment and has
survived for 12 mo after treatment. Meanwhile, no serious clinical adverse reactions

WJCC https://www.wjgnet.com January 26, 2020 Volume 8 Issue 2

Ma YY et al. IRE for liver metastasis

393



Figure 2

Figure 2  Pancreatic tumor before, during, and after irreversible electroporation. A: Before irreversible electroporation (IRE), computed tomography showed a
pancreatic tumor measuring 2.7 cm × 2.5 cm (arrow); B: IRE was performed; C: At 1 mo after IRE, the tumor shrank to 2.9 cm × 2.0 cm; D: At 4 mo after IRE, the
tumor shrank to 2.6 cm × 1.9 cm; E: At 6 mo after IRE, the tumor shrank to 1.5 cm × 1.6 cm; F: At 12 mo after IRE, a complete response was achieved.

occurred.

CONCLUSION
The combination of IRE with gemcitabine and tegafur may be a viable option for
treating metastatic pancreatic cancer, with acceptable adverse effects. However, large
prospective studies should be carried out to clarify the efficiency, safety, and OS
benefit.
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Table 1  Patient-specific chemotherapy regimen

Chemotherapy regimen Dosage Delivery route Time Cycle

Gemcitabine Day 1 (1.2 g); Day 8 (0.8 g) Intravenous Days 1 and 8 Every 21 d

Gemcitabine + Tegafur Days 1 and 8 (1.2 g) + 80 mg Arterial infusion + oral Days 1 and 8; days 1–14 For four cycles

Figure 3

Figure 3  Liver tumor before, during, and after irreversible electroporation. A: Before irreversible electroporation (IRE), computed tomography showed a liver
tumor measuring 1.4 cm × 1.1 cm (arrow); B: IRE was performed; C: At 1 mo after IRE, the tumor shrank to 1.9 cm × 1.5 cm; D: At 4 mo after IRE, the tumor shrank to
1.4 cm × 1.4 cm; E: At 6 mo after IRE, the tumor shrank to 1.4 cm × 1.2 cm; F: At 12 mo after IRE, the tumor shrank to 1.2 cm × 0.9 cm.

Figure 4

Figure 4  Serum carbohydrate antigen 19-9 and carbohydrate antigen 12-5 levels during treatment. CA: Carbohydrate antigen; IRE: Irreversible electroporation.
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Figure 5

Figure 5  Changes in alanine aminotransferase and aspartate aminotransferase levels during the hospital stay. ALT: Alanine aminotransferase; AST:
Aspartate aminotransferase; IRE: Irreversible electroporation.
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