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a  b  s  t  r  a  c  t

INTRODUCTION:  We  report  a case  of  conversion  surgery  for  pancreatic  ductal  adenocarcinoma  (PDAC)
with  synchronous  distant  metastases  showing  pathological  complete  response  (pCR)  after  FOLFIRINOX
therapy.
PRESENTATION  OF  CASE:  A  46-year-old  woman  with  obstructive  jaundice  was  referred  to  our  hospital.  A
CT scan  revealed  a hypo-vascular  mass  in  the  head  of the  pancreas  with  multiple  para-aortic  lymph  nodes
and  a Virchow’s  node  swollen.  The  serum  CA 19-9  level  was 71795.1  U/mL.  The  result  of tumor  biopsy
from  the  biliary  stenotic  site was concordant  with adenocarcinoma.  She  was  diagnosed  with  PDAC  with
distant metastases.  After  10  courses  of  FOLFIRINOX  followed  by  4 courses  of  FOLFIRI,  a CT  scan  showed
that  distant  lymph  node  swellings  disappeared,  and  CA19-9  level  became  almost  normal.  She  underwent
pancreaticoduodenectomy  with  dissection  of  para-aortic  lymph  nodes  8 months  after  the initiation  of
chemotherapy.  Pathologically,  no evidence  of  residual  adenocarcinoma  was  observed  in  neither  pancreas
nor lymph  nodes.  Adjuvant  chemotherapy  using  S-1  was  administered  for 6 months,  and  no recurrence
has  been  observed  4  years  after  surgery.  BRCA1/2  mutations  were  not  detected  in  patient’s  DNA.
DISCUSSION:  With  the  induction  of  intensive  chemotherapies  such  as  FOLFIRINOX,  an increasing  number

of  patients  with  synchronous  distant  metastases  could  become  suitable  candidates  for  surgery  of  the
primary  lesion  because  of  the  potential  complete  response  of  metastatic  lesions.

CONCLUSION:  This  case  presented  a  rare  occurrence  of  pCR  in a patient  with  unresectable  PDAC  with

distant  metastases  who  receiv
patients  must  be investigated  

©  2020  The  Author(s).  Publi
access  artic

Abbreviations: CA19-9, carbohydrate antigen 19-9; CEA, carcinoembryonic antigen
OLFIRINOX, 5-fluorouracil, leucovorin, irinotecan, and oxaliplatin; pCR, pathological com
omography.
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. Introduction

Pancreatic ductal adenocarcinoma (PDAC), which constitutes
0% of pancreatic cancers, is the fourth leading cause of cancer-
ssociated mortality worldwide [1,2]. Although surgical resection is
he only potential curative treatment currently available, 35% of the
atients have unresectable locally advanced disease and 50% have
istant metastatic disease at the time of diagnosis, and curative
esection cannot have been chosen for those patients [3]. Especially
n those with metastases from PDAC, the median survival remains
ess than 1 year and survival beyond even 2 years is rare. Recently,

ith the induction of intensive chemotherapy regimens such as
OLFIRINOX (combination of 5-fluorouracil, leucovorin, irinotecan,
nd oxaliplatin) and gemcitabine plus nab-paclitaxel for the treat-
ent of metastatic pancreatic cancer patients, antitumor activity

nd overall survival in those patients have dramatically improved
4,5]. These advances in chemotherapy have led to the possibility
f conversion of unresectable disease to resectable disease, and it
as been reported that more than 20% of pancreatic cancer patients
ith locally advanced disease at diagnosis undergo successful con-

ersion surgery after FOLFIRINOX treatment [6,7]. However, even
n those cases, pathological complete response (pCR) following

OLFIRINOX therapy is extremely rare. Moreover, there are few
eports of conversion surgery for unresectable PDAC with distant

etastases. In this case report, we present the case of a patient

ig. 1. Computed tomography (CT) scan showing pancreatic head tumor (red arrow head

ig. 2. Computed tomography (CT) scan showing swellings of distant lymph nodes (red a
ode  (red arrow heads).
PEN  ACCESS
gery Case Reports 72 (2020) 471–476

with synchronous distant lymph node metastases from PDAC who
achieved pCR after FOLFIRINOX followed by FOLFIRI (combina-
tion of 5-fluorouracil, leucovorin, and irinotecan), showing 4-year
recurrence-free survival after conversion surgery. This work has
been reported in line with the SCARE criteria [8].

2. Presentation of case

A 46-year-old female patient with no past medical history vis-
ited a previous hospital due to obstructive jaundice. An abdominal
computed tomography (CT) scan revealed a hypo-vascular mass
with 16-mm in diameter located in the head of the pancreas
causing dilatation of biliary and pancreatic ducts (Fig. 1A, B). The
swelling of multiple para-aortic lymph nodes and a left supraclav-
icular lymph node (Virchow’s node) was  also observed (Fig. 2A,
B). She was suspected of having pancreatic cancer with distant
lymph node metastases. After undergoing endoscopic retrograde
biliary drainage with a plastic stent, she was  referred to our hos-
pital for further examination and treatment. The serum level of
carbohydrate antigen 19-9 (CA19-9), carcinoembryonic antigen
(CEA), and DUPAN-2 was  71795.1 U/mL (normal range: <37 U/mL),

47.9 ng/mL (normal range: <5 ng/mL), and 8611 U/mL (normal
range: <150 U/mL), respectively. For histopathological diagnosis,
she underwent endoscopic retrograde cholangio-pancreatography.
Because the cannulation of main pancreatic duct was incapable,

s) causing dilatation of biliary and pancreatic ducts. A: axial view; B: coronal view.

rrow heads). A: para-aortic lymph nodes (red arrow heads); B: left supraclavicular
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F entiated adenocarcinoma (hematoxylin-eosin staining). A: low magnification; B: high
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ig. 3. Histopathological findings of biopsy specimen consistent with well differ
agnification.

ransluminal biopsy from the biliary stenotic site was performed
fter removing the inserted plastic stent. A metallic stent for bil-
ary drainage was inserted at the same time. The result of biopsy

as concordant with well differentiated tubular adenocarcinoma
Fig. 3A, B). According to these findings, she was diagnosed with
nresectable pancreatic adenocarcinoma with distant lymph node
etastases. After placement of a central venous port, FOLFIRI-
OX (oxaliplatin 85 mg/m2, leucovorin 200 mg/m2, irinotecan 180
g/m2, 5-fluorouracil 400 mg/m2 given as a bolus followed by 2400
g/m2 given as a 46-h continuous infusion, all on day 1, and then

epeated every 2 weeks) was initiated as first-line chemotherapy.
fter 4 administrations of FOLFIRINOX (2 months after the initia-

ion of chemotherapy), a CT scan showed marked tumor reduction
f distant metastases although it was very difficult to evaluate
he response of the primary lesion because of the metallic stent.

erum CA19-9 level was sharply decreased to 7543.2 U/mL (almost
0% reduction) (Fig. 4). After 6 more administrations of FOLFIRI-
OX (10 cycles in total), a CT scan revealed that swellings of
istant lymph nodes almost disappeared, and serum level of CA19-

Fig. 4. Transition graph of serum carbohydrate antigen 19-9 (CA19-9) level and the
treatment progress.

ig. 5. Computed tomography (CT) scan after FOLFIRINOX (combination of 5-fluorouracil, leucovorin, irinotecan, and oxaliplatin) treatment showing only tiny appearances
f  distant lymph nodes. A: para-aortic lymph nodes (red arrow heads); B: left supraclavicular lymph node (a red arrow head); C: primary lesion (red arrow heads).



CASE  REPORT  –  OPEN  ACCESS
474 M. Tsujie et al. / International Journal of Surgery Case Reports 72 (2020) 471–476

Fig. 6. Positron emission tomography (PET)-CT scan just before conversion surgery showing no distant metastases. A: para-aortic lymph nodes; B: left supraclavicular lymph
node;  C: primary lesion.
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Fig. 7. Surgical specimen of subtotal stomach preserving pancreaticoduodenect

 decreased to 58.0 U/mL (Figs. 4, 5A, B). Because of worsening
eurotoxicity caused by oxaliplatin, the patient received another 4
ourses of FOLFIRI (irinotecan 180 mg/m2, leucovorin 200 mg/m2,
-fluorouracil 400 mg/m2 given as a bolus followed by 2400 mg/m2

iven as a 46-h continuous infusion, all on day 1, and then repeated
very 2 weeks). A CT scan revealed that shrunken lymph nodes had
emained stable, and serum CA19-9 level became almost normal
38.5 U/mL) (Fig. 4). A positron emission tomography (PET)-CT scan
lso showed no abnormal uptake in distant lymph nodes (Fig. 6A,
). As to primary lesion, significant uptake was not observed in PET-
T although hypo-vascular mass remained left side of the metallic
tent (Fig. 5C, 6C).

Given these results, and after discussion at multidisciplinary
ancer conference, the patient underwent subtotal stomach pre-
erving pancreaticoduodenectomy with dissection of para-aortic
ymph nodes 8 months after the initiation of chemotherapy
Fig. 7A, B). Histopathological examination of the surgical speci-
en  showed no evidence of residual adenocarcinoma in neither
ancreas head nor 54 dissected lymph nodes including para-aortic
odes, although scattered foci of grade IB pancreatic intraepithe-

ial neoplasia were observed (Fig. 8). These findings were consistent
A) and an intraoperative picture after dissection of para-aortic lymph nodes (B).

with pathological complete response (pCR) to the treatment. The
effect of chemotherapy was Grade III in Evans classification [9].
The postoperative course was uneventful, and she was  discharged
on day 27 after surgery. Adjuvant chemotherapy using S-1 was
administered for 6 months in outpatient clinic, and no recurrent
sign has been observed 4 years after conversion surgery. Because
platinum-based chemotherapy regimens have been reported to be
associated with superior overall survival in PDAC patients with
germline BRCA1/2 mutations, we performed the germline test
after she received genetic counseling. However, germline BRCA1/2
mutations were not detected in patient DNA extracted from a blood
sample.

3. Discussion

Pancreatic ductal adenocarcinoma (PDAC) remains a very
aggressive disease with an overall 5-year survival of only 5% [2].

Para-aortic lymph nodes involvement is generally considered as
distant metastases and surgical resection should not be recom-
mended [10]. In our case, as the tumor metastasized to not only
para-aortic lymph nodes but also a left supraclavicular lymph
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rade IB pancreatic intraepithelial neoplasia (hematoxylin-eosin staining, x100) (a
hite arrow).

ode, systemic chemotherapy was chosen as a first-line treatment
nstead of radical surgery.

Recently, FOLFIRINOX therapy has become one of the first-line
hemotherapeutic regimens for metastatic pancreatic cancer [4].
ome reports the experience of conversion surgery of unresectable
ancreatic cancer with metastasis after FOLFIRINOX treatment.
uruse et al. experienced the surgical resection of initially unre-
ectable pancreatic cancer with liver metastases which showed
omplete response after FOLFIRINOX treatment [7]. Schneither
t al. reported that two pancreatic cancer patients with liver metas-
asis underwent conversion surgery after FOLFIRINOX treatment
11]. In the first case, no cancer cells were detected in the resected
iver, and no recurrence has been observed in the liver for 16

onths after conversion surgery. In the second case, the patient has
ot shown recurrent hepatic metastases for 9 months after surgery
lthough hepatectomy was not performed. Our case also showed
o recurrence at the left supraclavicular lymph node 4 years after
onversion surgery although we did not perform Virchow’s node
issection. In pancreatic cancer, majority of tumor volume is made
f stroma, and the desmoplastic stroma serves as a physical bar-
ier of drug delivery into the tumor, causing refractoriness to
hemotherapy [12,13]. Therefore, stroma-poor metastatic lesions
ould show better response to chemotherapy than stroma-rich
rimary lesions. With the induction of intensive chemotherapies
uch as FOLFIRINOX, an increasing number of such patients with
ynchronous distant metastases could become suitable candidates
or surgery of the primary lesion because the potential complete
esponse of metastatic lesions.

It remains unclear that appropriate patient selection and opti-
al  timing of conversion surgery in pancreatic cancer patients with

istant metastasis who showed favorable response to non-surgical
reatment. Satoi et al. reported the safety and efficacy of conversion
urgery in initially unresectable pancreatic cancer patients with

 favorable response to chemotherapy and/or chemoradiotherapy
ver 6 months after the initial treatment [14]. Out of 58 patients
reated with conversion surgery, 17 patients had distant metas-
asis (13 liver metastasis, 3 distant lymph node metastasis, and 1
eritoneal dissemination), and their median survival time after ini-
ial treatment was 39 months, which was much longer than 19

onths in control group. They also showed a significantly longer
verall survival in patients who underwent conversion surgery
ver 240 days after the initial treatment than those less than 240

ays. Wright et al. investigated the outcomes of PDAC patients
ith distant metastases who underwent primary tumor resection
ith or without metastatectomy following a favorable response to
PEN  ACCESS
gery Case Reports 72 (2020) 471–476 475

systemic chemotherapy including FOLFIRINOX and gemcitabine-
based regimens [15]. Median time from diagnosis to surgery and
median overall survival were 9.7 and 34.1 months, respectively, in
23 patients who  met  the study criteria. Although those patients
in two  reports were retrospectively selected super-responders to
the initial treatment, conversion surgery could have an impor-
tant role in multidisciplinary treatment for patients with distant
metastasis. Our patient showed a favorable response to the FOLFIRI-
NOX/FOLFIRI treatment over 6 months and underwent conversion
surgery 8 months after initial treatment. No recurrence has been
observed 4 years after surgery, which could support their data thus
far.

Several reports have shown that platinum-based chemotherapy
treatment regimens are associated with superior overall sur-
vival in PDAC patients with germline BRCA1/2 mutations [16–18].
Therefore, we conducted the germline examination after genetic
counseling. However, germline mutations of BRCA1/2 were not
detected in her DNA. Her good response to FOLFIRINOX has resulted
in no association with BRCA1/2 mutations.

The prognostic value of reduction rate of CA19-9 level dur-
ing chemotherapy has been reported in a number of papers. They
demonstrated that a decrease of CA19-9 > 20–50% during 8 weeks of
chemotherapy is associated with a better survival of patients with
locally advanced or metastatic pancreatic cancer [14,19–22]. In our
case, the serum CA19-9 concentration decreased by 89.4% (from
71795.1 U/mL to 7543.2 U/mL) two months after treatment initia-
tion, and the serum CA19-9 level has been within normal range for
more than 3 years after conversion surgery. This dramatic decrease
of CA19-9 could have reflected the long disease-free survival of our
patient.

Left sided supraclavicular nodes, also termed as Virchow’s
nodes, represent a well-characterized site of metastasis, especially
in the setting of gastrointestinal malignancies, but a rare site of
metastasis in pancreatic cancer. A review of literature reveals only
11 cases of supraclavicular metastasis from pancreatic adenocar-
cinoma [23–25]. Interestingly, four cases out of 11 had isolated
supraclavicular lymph node metastasis without spread to usual
sites of metastasis in pancreatic cancer such as the liver and peri-
toneal cavity, which is same as our experience.

4. Conclusion

The current work presented a rare occurrence of pCR in a
patient with unresectable pancreatic cancer with distant metas-
tases following treatment of FOLFIRINOX therapy. The feasibility
and benefits of conversion surgery in such patients must be inves-
tigated in future trials.
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