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In this case report we detail the treatment of a patient with pancreatic ductal adenocarcinoma and a solitary liver metastasis who received nine cycles
of FOLFIRINOX therapy with favourable response. The patient subsequently underwent synchronous distal pancreatectomy and hepatectomywith
an R0 resection followed by three further cycles of FOLFIRINOX. At the last follow-up, 2 years from operation and 28 months from the diagnosis
of metastatic pancreatic adenocarcinoma the patient remains disease free.
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INTRODUCTION

Formost patients, pancreatic ductal adenocarcinoma (PDAC) carries
a dismal prognosis. Of those diagnosedwith PDAC, 75%will die within
a year while 5-year survival barely reaches 6% [1]. As surgical removal
of the tumour is the only potentially curative option the median survival
of patients diagnosed with PDAC is directly related to the stage of
disease at the time of diagnosis [2]. Unfortunately the absence of
specific clinical symptoms frequently results in diagnosis at an
advanced stage when only 15–20% of the patients are candidates for
surgery [1,2].

Traditionally for patients with PDAC as with many solid organ
tumours the presence of metastasis has been considered an absolute
contraindication to any potentially curative surgical intervention.

Introduction of the triplet FOLFIRINOX (oxaliplatin, irinotecan,
fluorouracil and leucovorin) regimen therapy has been associated with
significant improvements in survival for fit patients with advanced
disease [3]. In several small non-randomised studies this regimenhas also
demonstrated promising results when administered as neoadjuvant
chemotherapy (with or without radiation) in patients with borderline
resectable or locally advanced unresectable pancreatic adenocarcinoma
[4–6].

We report a case of a patient with ametastatic PDAC to the liver with
prolonged survival following a combination of neoadjuvant and
adjuvant administration of FOLFIRINOX and synchronous distal
pancreatectomy and hepatectomy.

CASE

A 65-year-old male presented with left loin pain. His past medical
history included hypertension, hypercholesterolemia and epilepsy. His
ECOG (Eastern Cooperative Oncology Group) performance status score
was 0 with minimal (2 kg) weight loss in the previous 6 months. Clinical
examinationwas unremarkable. CT scan of the thorax, abdomen andpelvis
revealed a 4.7 cm heterogeneous but predominantly low-attenuation mass

arising from the tail of pancreas and extending towards the splenic hilum
with loss of the fat plane between the mass and the spleen suggestive of
direct invasion. There was also a low-attenuation area within the median
aspect of segmentVI of the liver indicating a probablemetastatic deposit.A
subsequent MRI confirmed the presence of a solitary 16mm metastatic
deposit within liver (Fig. 1). Both the primary tumour and liver metastases
were FDG avid on fluorodeoxyglucose-positron emission tomography
(FDG-PET) (Fig. 1). Biopsy of the primary tumour revealed a poorly
differentiated pancreatic duct adenocarcinoma.

Following discussion atmultidisciplinary team meeting, a
recommendation for administration of FOLFIRINOX was made due
to the patients metastatic status and good performance status. Six cycles
of FOLFIRINOX were administered which were well tolerated; the
primary toxicity experienced was grade 1 peripheral neuropathy of the
hands and feet. During treatment the tumourmarker CA 19–9 decreased
from 19 to<2 u/ml. Follow-upMRI demonstrated a partial response for
both the isolated-liver metastases (decreasing from 16mm to 7.4mm),
and the primary tumour (decreasing from 56mm to 32mm) (Fig. 2).
Following this three more cycles of FOLFIRINOX were administered
resulting in further reduction of the size of both liver metastases and
primary tumour (to 6.9mm and 24mm respectively) (Fig. 2).
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As a result of this favourable response, following furtherMDT review
and after discussion of the risks and the potential benefits of surgery, a
decision to perform a synchronous resection of primary tumour and the
liver metastases was made. CT of the thorax, abdomen and pelvis was
performed to exclude any extra-abdominal disease prior to surgery. Intra-

operatively the tumourwas revealed tobe invading into serosa of adjacent
transverse colon and therefore the patient underwent en-block removal of
the tail of pancreas, spleen and the distal segment of transverse colon, and
resection of segmentsV andVIof liver.Histopathology revealed a poorly
differentiated desmoplastic adenocarcinoma of pancreas with evidence

Fig. 1. MRI before FOLFIRINOX therapy; pancreatic tail mass (a) and a solitary metastatic deposit within liver (b). FDG-PET before
FOLFIRINOX therapy; both the primary tumour (c) and the solitary liver metastases (d) were FDG positive.

Fig. 2. MRI after six cycles of FOLFIRINOX therapy; partial response for both the isolated-liver metastases, dimensions 7.4mm from 16mm (a),
and the primary tumour, dimensions 32mm from 56mm (b). MRI after nine cycles of FOLFIRINOX therapy; further reduction of the size of both
liver metastases (c) and primary tumour (d) (6.9mm and 24mm respectively).
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of chemotherapeutic regression invading through the capsule of the
spleen into the parenchyma and involving the colonic mesentery and
muscularis propria of the transverse colon. One of eight (1/8) resected
lymph nodes was involved by the tumour. Histology also confirmed the
presence of a livermetastasis. Allmargins were free from tumour and the
final histopathologic stage was ypT3N1M1V1R0.

The patient’s postoperative course was uncomplicated and 7 weeks
post-operatively he was commenced on three final cycles of
FOLFIRINOX. At his most recent follow-up, 2 years following
surgery and 28 months from the diagnosis of metastatic pancreatic
adenocarcinoma, the patient remains disease free.

DISCUSSION

We present a case of a patient with metastatic pancreatic cancer who
underwent synchronous resection of the primary (distal pancreatectomy)
and metastatic site (hepatectomy) following nine cycles of FOLFIRINOX
therapy which resulted in an R0 resection and long term survival. To the
best of our knowledge, this is the first such case published in the literature.

As FOLFIRINOX is associated with a significantly higher response
rate than other standard regimens used to treat pancreatic cancer (32% in
the largest randomised trial) this regimen is increasingly used, solely or in
combination with chemoradiation in patients with borderline resectable
pancreatic cancer [5–8]. The first results of the use of FOLFIRINOX in
the borderline resectable in this setting are promising with R0 resection
rates of up to 40% reported in one series [5]. However, as many of these
series are retrospective in nature caution must be used in interpreting
these data pending publication of prospective trial results (ongoing
prospective trials assessing the efficiency of neoadjuvant FOLFIRINOX
therapy in borderline resectable pancreatic adenocarcinoma:
NCT01992705, NCT01359007, NCT02148549, NCT02125136).

Traditionally, the presence of distal metastases in patients with
adenocarcinoma of the pancreas is a contraindication for curative
intended procedures. Recently Sasaki et al. [9] reported a R0 resection
case of initially unresectable pancreatic cancer due to metastases to
lymph node around the superior mesenteric artery and in para-aortic
space. We suggest that through the efficacy of FOLFIRINOX a new
paradigm could emerge with regards to the treatment of oligometastatic
pancreatic cancer following an excellent response to systemic therapy.
Of course this approach would apply only to a limited number of
patients. However it is worth noting that just four decades ago, the
presence of liver metastases in patients with colorectal adenocarcinoma
was an absolute contraindication for curative intended procedures,
while today it is possible to discuss 10-year survival of patients with
CRLM who undergo potentially curative hepatectomy [10]. This
enormous change in the treatment of patients with CRLM is primarily
due to the use of effective chemotherapeutic regimens and much less
due to progress in surgical techniques. The potential for FOLFIRINOX

to play a similar role in oligometastatic pancreatic cancer is yet to be
determined.

CONCLUSIONS

As increasingly effective chemotherapeutic combinations emerge
for advanced PDAC it is inevitable that these will be utilised for treating
earlier stage disease. A multi-disciplinary approach to these patients is
absolutely necessary, as a small and carefully selected number of
patients with an excellent response to neoadjuvant chemotherapy may
be candidates for potentially curative conversion surgery.
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