
Abstract. A 63-year-old man diagnosed with locally advanced
pancreatic ductal adenocarcinoma (PDAC; stage IIa) was
treated with chemotherapy (gemcitabine, 5-fluorouracil and
cisplatin) followed by radiotherapy. He had complete response
by imaging and relapse-free survival for 11 years. However, he
subsequently presented with local tumor recurrence and
underwent pancreaticoduodenectomy followed by chemotherapy;
a partial response was achieved. As in liver metastasis of colonic
cancer, complete response by imaging in PDAC may not mean
pathological complete response. We would propose the
importance of adjuvant surgery for a patient with PDAC with
complete response by imaging after chemoradiotherapy. 

Pancreatic ductal adenocarcinoma (PDAC) is a life-threatening
disease causing 330,300 deaths per year worldwide (1). Eighty-
five percent of patients with PDAC have advanced, unresectable
disease, and the overall 5-year survival rate is reported to be
only 4% (2). There have been reports of 23 studies involving 19
chemotherapy regimens, such as gemcitabine (GEM) alone,
GEM plus cisplatin, and GEM plus irinotecan, for the treatment
of unresectable PDAC (3). Recently, the potent FOLFIRINOX

regimen (fluorouracil, leucovorin, oxaliplatin, and irinotecan)
was shown to significantly prolong survival in PDAC; the
median progression-free survival in a phase II/III trial was 6.4
months in the FOLFIRINOX-treated group compared with 3.3
months in the GEM-treated group (4, 5). However, there have
been no reports regarding long-term survival in patients with
PDAC achieving complete response (CR) with chemo-
radiotherapy (CRT). 

We, herein, report a case of tumor recurrence 11 years
after CR with CRT against PDAC. It has been established
that imaging CR may not mean pathological CR (pCR) in
liver metastasis of colon cancer (6). However, as far as we
are aware of, this case is the first report to demonstrate the
importance of adjuvant surgery after imaging CR following
CRT in patients with advanced PDAC. 

Case Report

We report on a case of a 63-year-old man who was
diagnosed with advanced PDAC 2.8 cm in size at the
pancreatic, head with invasion of the portal vein [stage IIa
(7)] in January 2002 (Figure 1A). We proposed surgical
resection, but the patient chose to receive CRT instead. He
was treated with GEM combined with 5-fluorouracil and
cisplatin [GFP regimen (8, 9)] and had CR after four cycles
of chemotherapy (Figure 1B). To reduce the risk of residual
tumor, he underwent radiation therapy (total 40 Gy), and
uracil-tegafur chemotherapy after two years. Thereafter, he
experienced 11 years of relapse-free survival. 

The patient was seen at our Hospital in November 2013 with
a chief complaint of anorexia. Blood tests showed abnormal
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Figure 1. Computed tomography imaging at first diagnosis of pancreatic ductal adenocarcinoma. A: A low-density mass can be seen in the pancreatic
head (arrows indicate). The mass was suspected to invade the portal vein. B: The mass disappeared after chemotherapy with gemcitabine,
fluorouracil, and cisplatin.

Figure 2. A: Preoperative computed tomographic imaging at recurrence of pancreatic ductal adenocarcinoma 11 years after clinical complete
response to chemotherapy with gemcitabine, fluorouracil, and cisplatin. We found dilated intrahepatic bile and common bile duct ducts (arrows).
However, we were unable to find any tumor. B: On magnetic resonance cholangiopancreatography, we found obstruction of the pancreatic duct at
the pancreatic head (arrow). C: Endoscopic retrograde pancreatography showed obstruction of the main pancreatic duct (arrow).



values as follows: total bilirubin 2.3 mg/dl, direct bilirubin 
1.3 mg/dl, aspartate aminotransferase 693 U/l, alanine
aminotransferase 1052 U/l, alkaline phosphatase 1021 U/l, and
γ-glutamyl transpeptidase 1884 IU/l. Tumor markers were
within normal limits, with levels of carcinoembryonic antigen
(CEA; 1.2 ng/ml) and cancer antigen 19-9 (CA19-9; 21.9
U/ml) being almost the same as at the time of primary PDAC
(CEA 2.1 ng/ml and CA19-9 54 U/ml). Imaging showed the
dilatation of the common bile duct caused by obstruction of the
lower bile duct; however, the presence of a tumor around the
pancreatic head was not confirmed (Figure 2). We performed
brushing cytology at the obstruction site of the lower bile duct
during endoscopic retrograde cholangiography, and identified
a class V adenocarcinoma. We, therefore, diagnosed recurrence
of PDAC. We performed a sub-total stomach-preserving
pancreaticoduodenectomy. During the operation, we identified
localized peritoneal dissemination and two liver metastases. It

was not possible to perform R0 resection; however, we
anticipated that we had the potential to improve the patient’s
prognosis through tumor volume reduction because these
lesions would be slow growing and be sensitive to adjuvant
chemotherapy. Pathological findings revealed that these tumors
were well- to moderately-differentiated adenocarcinoma in the
pancreatic head and metastases of the #13a, and #17 lymph
nodes. We also found nerve, vein, and lymphatic vessel
invasion (Figure 3). 

After recovery following surgical resection, the patient
received chemotherapy with GEM combined with S-1 (10).
The treatment effect of this chemotherapy was judged as a
partial response (PR) (11) because the sum of the longest
diameter of the target lesion (liver metastasis) decreased
from 120 mm at baseline to approximately 0 mm, but the
size of the non-target lesion (peritoneal dissemination) stayed
about the same at approximately 18 mm.
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Figure 3. A: Pathological findings indicated the lesion was a well- to moderately-differentiated adenocarcinoma (hematoxylin and eosin staining,
100×). B: We found duodenal invasion by this tumor (arrows) (hematoxylin and eosin staining, 40×). C: We found metastasis to lymph node #13a
(hematoxylin and eosin staining, 200×). 



Discussion

It is very rare to obtain CR with CRT in PDAC. According to
the report of Conroy et al. there was only one clinical CR
among 171 patients treated with FOLFIRINOX chemotherapy
(0.6%) and none among 171 patients who received
gemcitabine (4). In contrast, a mean pathological CR rate of
24.4% has been reported for rectal cancer after neoadjuvant
chemotherapy (NAC) (12). There have been certain reports of
pathological CR with NAC, such as GEM- and fluorouracil-
based regimens, in patients with PDAC, with rates of 7%
(8/107 patients) (13) and 2.5% (11/442 patients) (14). Wang
and Zhao reported that the median overall survival for
patients with PDAC who obtained pathological CR with NAC
was 31 months (0.6-194 months), and there was only one
patient with more than 10 years’ survival (14).

We are aware that a clinical CR with chemotherapy does
not equate to pathological CR in patients with liver metastasis
of colon cancer. Benoist et al. reported that 12 (26%) out of
66 patients with clinical CR had viable lesions at surgery on
pathological examination (6). This finding may also apply to
our case. We consider that a viable PDAC lesion could have
existed in this patient for 11 years after achieving clinical CR,
and that recurrence occured by slow growth of these lesions.
Therefore, to achieve a complete cure of malignancy, adjuvant
surgery is also important for patients with PDAC who have
clinical CR. In addition, it has been reported that adjuvant
surgery is effective in cases of unresectable PDAC that are
subsequently judged to be resectable following nonsurgical
treatment. Opendro et al. (15) reported the importance of
adjuvant surgery in PDAC for patients with clinical PR or CR
with chemotherapy. They compared 15 patients (one CR and
14 PR) who underwent adjuvant surgery with 115 patients
(23% of cases with CR or PR) who did not undergo surgical
resection because of poor response to chemotherapy or
performance status, and reported improved survival with
adjuvant surgery; the median survival time with adjuvant
therapy was 36 months, compared with 9 months without
adjuvant surgery. Considering the tumor recurrence 11 years
after a clinical CR was achieved with CRT in our own case,
adjuvant surgery should be an important treatment strategy
for patients with advanced PDAC with clinical CR. Data on
the long-term survival of patients with PDAC after clinical or
pathological CR are limited, and there were only five cases
with survival durations of greater than 5 years (1.1%), and
one case (0.2%) of greater than 10 years in a patient who was
diagnosed with a pathological CR at surgery (14). We could
not find any reports concerning long-term survival of patients
with PDAC after clinical CR without adjuvant surgery. 

We consider our case to be a recurrence of PDAC rather
than a second primary PDAC because the location of the
PDAC was almost the same as that of the tumor 11 years
previously. However, it may not be possible to ultimately

distinguish between disease recurrence and a second primary
PDAC in our case. We made the first diagnosis of PDAC
based on only imaging studies 11 years prior. If we had
obtained a biopsy sample of this tumor at the time of
diagnosis, this sample would have helped us to correctly
diagnose the later PDAC as recurrence or a second primary
PDAC. Endoscopic ultrasound-guided fine-needle aspiration
was first used for PDAC in Denmark in 1991 (16); however,
it was not common at the time of this diagnosis in Japan. 

In conclusion, this case suggests that in patients with
PDAC, imaging CR after CRT may not mean that a
pathological CR has been achieved. Therefore, adjuvant
surgery is important for patients with PDAC.
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