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ABSTRACT
Objective Pancreatic ductal adenocarcinoma has a five year survival rate of 20% following radical surgical resection. The aggressive 
tumor biology and heterogenous nature of pancreatic ductal adenocarcinoma results in metastatic spread which further decreases overall 
survival. We report a patient who successfully underwent a pulmonary metastasectomy five years after the resection of a pancreatic 
ductal adenocarcinoma originating from an intraductal papillary mucinous neoplasm. Case report A sixty-one-year-old male underwent a 
pancreaticoduodenectomy with vein resection for a locally advanced pancreatic ductal adenocarcinoma. The origin of the tumor was from 
an intraductal papillary mucinous neoplasm. The patient had an uneventful recovery and follow up showed no sign of disease recurrence. 
Five years after the primary resection, the patient experienced rapid weight loss despite adequate nutrition. A computed tomography 
scan revealed a 22 x 16 mm lesion in the upper lobe of the left lung. The patient underwent a thoracoscopic resection of the lesion and 
histology confirmed this to be a metastasis from the primary pancreatic ductal adenocarcinoma. A period of eight years has passed since 
the primary resection and the patient continues to do well. Conclusion We here present a case of long term survival of a patient who 
underwent a metachronous pulmonary metastasectomy after pancreatic resection for a pancreatic ductal adenocarcinoma originating 
from an intraductal papillary mucinous neoplasm. This highlights the fact that selected patients may benefit from resection of solitary 
pulmonary metastasis of pancreatic ductal adenocarcinoma. While this adds further complexity and dynamism to oncologic therapy it is 
an important step towards individualized care. 
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INTRODUCTION

Pancreatic ductal adenocarcinoma has a five year survival 
rate of 20 % following radical surgical resection [1]. The 
majority of patients (~80%) are unresectable at the time of 
diagnosis, either due to loco-regional or metastatic disease 
[2]. This poor prognosis is attributed to the absence of 
symptoms in early pancreatic cancer combined with 
aggressive tumor biology and rapid disease progression 
[2, 3] and is the basis for a prevailing nihilism regarding 
treatment of PDAC. However, due to the heterogenous 
nature of PDAC a confirmed diagnosis does not necessarily 
confer a poor prognosis. We report a patient who 
successfully underwent a pulmonary metastasectomy five 
years after the resection of a PDAC having originated from 
an intraductal papillary mucinous neoplasm (IPMN).

CASE REPORT
A sixty-one-year old male presented to the clinic with 
diarrhea and marked weight loss of 14 kg over six months. 
A CT scan identified a 36 mm tumor in the head of the 
pancreas with a 3 cm, 50% circumferential involvement 
of the superior mesenteric vein (Figure 1). There was 
no evidence of metastatic disease and thus the patient 
underwent a pancreaticoduodenectomy with en bloc 

Figure 1. Preoperative CT showing a 36 mm tumor in the head of the 
pancreas.
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resection of the involved portion of the mesenteric vein. 
There were no perioperative or postoperative complications 
and the patient was discharged on postoperative day 15. 
The final pathology report identified the tumor as a well 
differentiated ductal adenocarcinoma having originated 
from a pancreaticobiliary intraductal papillary mucinous 
neoplasm (IPMN). All of the 24 examined lymph nodes 
were negative for cancer. Final pathology thus staged the 
tumor as a T3N0Mx. At this point the patient did not wish 
for further adjuvant therapy. 

The patient continued to do well on follow up clinic visits. 
After a period of five years the patient once again developed 
similar symptoms as his initial presentation with fatigue 
and weight loss. A computed tomography (CT) scan of the 
chest now showed a 22 x 16 mm cyst like lesion with solid 
components in the apical region of the upper lobe of the 
left lung (Figure 2). At this point it was unclear whether 
the lesion was a primary lung cancer or a pancreatic 
metastasis. As the patient was in good physical condition, 
the decision was made to excise the pulmonary lesion. 
This was performed with a video-assisted thoracoscopic 
lobectomy. The hospital stay was uneventful following 
the procedure and the patient was discharged on post-
operative day seven. 

Histology of the pulmonary lesion showed characteristics 
of adenocarcinoma. On immunohistochemistry, tumor 
cells stained positive for CDX2, SMAD4, CK7, and negative 
for CK20. A weak, focal positivity was noted for TTF-1 
which would normally indicate a primary pulmonary 
malignancy. However further analysis revealed PDX1 
and Villin positivity which together with the histological 
morphology identified the lesions as a metastasis from the 
primary PDAC. It was again recommended that the patient 
should undergo adjuvant treatment with gemcitabine. 
However, the patient refused further treatment. Instead 
it was decided to continue monitoring the patient with 
scheduled clinic visits and CT examinations every 6 
months. Subsequently, the patient regained his weight and 
his gastrointestinal symptoms improved. He continues 
to do well three years after his pulmonary resection 

and subsequent CTs have shown no signs of recurrent 
intraabdominal or intrathoracic disease. 

DISCUSSION
We here report a patient with ductal pancreatic carcinoma 
who has survived over eight years despite metastasis to 
the lungs five years after the primary resection. While five 
years is the standard period of follow up  after pancreatic 
cancer surgery, recurrences after this time period are 
known to occur [4]. 

There have been no signs of liver metastasis despite a 
pulmonary metastasis during the eight years of follow-
up; an unexpected phenomenon from a biological point 
of view [3].  This would either suggest that the tumor 
had spread through the caval venous system or through 
lymphatics. Another theory is that the lesion in the lung 
was in fact a primary pulmonary malignancy with a similar 
immunohistochemical pattern as the primary tumor. Such 
a “fingerprint similarity” is however unlikely considering 
that the pattern was not typical for a primary lung cancer. 
Moreover, the patient is not a smoker and has no other risk 
factors for lung cancer. 

Another interesting fact to be considered is that the 
PDAC arose from an IPMN. While biological studies with 
these types of cancer are limited, it has been shown that 
PDAC derived from IPMN may have favorable biological 
characteristics [5-7]. The pattern of metastasis has also 
not been completely described for these types of tumors. 
However, in our case the primary cancer was symptomatic 
and was not at an early stage (36 mm in largest diameter 
with vascular involvement). Therefore, it is difficult to 
explain why there should be a single pulmonary metastasis 
without liver metastasis or local recurrence thus 
highlighting the unique biology of our patient’s cancer.

It is well documented that patients with post-operative 
recurrence in the form of liver metastases have significantly 
shorter survival rates than patients with local recurrence 
[8]. The biology of pulmonary metastases is less known, 
but it has been reported that among long term survivors 
(>five years) following pancreatic resection for PDAC, the 
most common site of disease recurrence may be the lung 
[9, 10]. A case series by Arnaoutakis et al. [11] included 
patients with isolated pulmonary metastases from 
PDAC. They demonstrated significantly higher survival 
rates in patients who underwent successful pulmonary 
metastasectomies compared to those that did not, 51 vs. 
23 months respectively. While a certain level of selection 
bias may be reflected in this finding, the average survival 
following pulmonary lobectomy was 19 months. 

Kitasato et al. [12] also reported a case of pulmonary 
adenocarcinoma 13 years after a curative resection for 
pancreatic cancer. The pulmonary metastasis from a 
PDAC described in the case was also a well differentiated 
adenocarcinoma with TTF-1, CK20 negative and CK7 
positive. Another case of pulmonary metastasis originating 
from the pancreas, reported by Shah et al. [13], was also 
positive for CK7 and negative for CK20. 

Figure 2. CT examination 5 years following the primary tumor resection 
showing a 22 mm lesion in the left upper lobe of the lung. 
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A major limitation to the present case is that 
serum CA19-9 levels were not obtained prior to 
the pancreaticoduodenectomy or the pulmonary 
metastastectomy. This could have added significant 
value regarding the prognosis of the patient. Okusaka et 
al. reported that in isolated cases of lung recurrences 
following pancreatic ductal adenocarcinoma, a CA19-9 
level above 185 was predictive of worsened outcomes [14]. 
Additionally, the patient’s adenocarcinoma originated 
from an IPMN and it has been described that elevated 
levels of CA19-9 indicates high risk malignant disease 
[15, 16]. At the time of the patient’s initial operation, it 
was not standard protocol at our institution to routinely 
check serum CA19-9. 

In current practice patients with synchronous presentation 
of pancreatic cancer and pulmonary metastasis are not 
considered eligible for surgery [17]. A retrospective study 
by Porok et al. [18] found that out of 374 patients resected 
for PDAC 183 (49%) had indeterminate pulmonary 
nodules at the time of diagnosis. Of these, only 29 (16%) 
progressed to clinically recognizable metastatic lung 
disease. Interestingly the presence of lung metastasis did 
not significantly affect survival. Thus, the tumor biology 
of PDAC – and especially some aspects of its metastases 
– is complex in comparison to other forms of malignancy. 
Studies have shown genetic differences in cancer cells of 
hepatic and peritoneal metastases, both originating from 
the pancreas [19]. As such it is highly likely that pulmonary 
metastases have a distinct tumor biology and as indicated 
by other studies, it may also be possible that PDAC 
metastatic to the lung carries a better prognosis. 

CONCLUSION
To conclude, patients that undergo solitary pulmonary 
metastasectomy after PDAC seem to have an improved 
survival over patients with other sites of metastasis. While 
these studies are prone to selection bias, the finding is 
thought provoking. It highlights the need to elucidate 
factors that can select patients who might benefit from 
such a procedure. With an increasing recognition of 
the heterogeneity of PDAC, it will be important to tailor 
therapeutic approaches following a careful selection 
of patients. While this will add further complexity and 
dynamism to oncologic therapy it is an important step 
towards individualized care. 

Consent and Conflicts of interest 

The study participants provided informed verbal consent 
prior to study enrollment. The authors have no conflicts of 
interest to declare. This work did not receive any support 
or funding for the case report.

References
1. Kleeff J, Michalski C, Friess H, Buchler MW. Pancreatic cancer: from 
bench to 5-year survival. Pancreas 2006; 33:111-118. [PMID: 16868475]

2. Yu J, Blackford AL, Dal Molin M, Wolfgang CL, Goggins M. Time to 
progression of pancreatic ductal adenocarcinoma from low-to-high 
tumour stages. Gut 2015; [PMID: 25636698]

3. Yachida S, Jones S, Bozic I, Antal T, Leary R, Fu B, Kamiyama M, 
Hruban RH, Eshleman JR, et al. Distant metastasis occurs late during the 
genetic evolution of pancreatic cancer. Nature 2010; 467:1114-1117. 
[PMID: 20981102]

4. Conlon KC, Klimstra DS, Brennan MF. Long-term survival after curative 
resection for pancreatic ductal adenocarcinoma. Clinicopathologic 
analysis of 5-year survivors. Ann Surg 1996;  223:273-279. [PMID: 
8604907]

5. Yamaguchi K, Kanemitsu S, Hatori T, Maguchi H, Shimizu Y, Tada M, 
Nakagohri T, et al. Pancreatic ductal adenocarcinoma derived from IPMN 
and pancreatic ductal adenocarcinoma concomitant with IPMN. Pancreas 
2011; 40:571-580. [PMID: 21499212]

6. Shimada K, Sakamoto Y, Sano T, Kosuge T, Hiraoka N. Invasive 
carcinoma originating in an intraductal papillary mucinous neoplasm 
of the pancreas: a clinicopathologic comparison with a common type 
of invasive ductal carcinoma. Pancreas 2006; 32:281-287. [PMID: 
16628084]

7. Kang MJ, Lee KB, Jang JY, Kwon W, Park JW, Chang YR, et al. 
Disease spectrum of intraductal papillary mucinous neoplasm with an 
associated invasive carcinoma invasive IPMN versus pancreatic ductal 
adenocarcinoma-associated IPMN. Pancreas 2013; 42:1267-1274. [PMID: 
24308063]

8. Westerdahl J, Andren-Sandberg A, Ihse I. Recurrence of exocrine 
pancreatic cancer--local or hepatic? Hepato-gastroenterology 1993; 
40:384-387. [PMID: 8406311] 

9. Katz MH, Wang H, Fleming JB, Sun CC, Hwang RF, Wolff RA, et al. Long-
term survival after multidisciplinary management of resected pancreatic 
adenocarcinoma. Ann Surg Oncol  2009; 16:836-847. [PMID: 19194760]

10. Aiura K, Takahashi S, Ueda M, Kojima M, Handa K, Hibi T, et al. analysis 
of autopsy findings in long-term survivors after surgical resection of 
invasive pancreatic ductal carcinoma. Pancreas 2008; 37:109. 

11. Arnaoutakis GJ, Rangachari D, Laheru DA, Iacobuzio-Donahue CA, 
Hruban RH, Herman JM, et al. Pulmonary resection for isolated pancreatic 
adenocarcinoma metastasis: an analysis of outcomes and survival. J 
Gastrointest Surg  2011; 15:1611-1617. [PMID: 21725701]

12. Kitasato Y, Nakayama M, Akasu G, Yoshitomi M, Mikagi K, Maruyama 
Y, et al. Metastatic pulmonary adenocarcinoma 13 years after curative 
resection for pancreatic cancer: report of a case and review of Japanese 
literature. JOP  2012; 13:296-300. [PMID: 22572136]

13. Shah N, Jubber A, Osman M, Syed I. Unusual pulmonary metastatic 
pattern in a case of pancreatic cancer. BMJ Case Rep 2011; 2011. [PMID: 
22687681]

14. Okusaka TIM, Ohkawa S, et al.. A phase I study of GC33 in Japanese 
patients with advanced hepatocellular carcinoma (HCC). J Clin Oncol 
2012, (Suppl 34: abstr 234).

15. Fritz S, Hackert T, Hinz U, Hartwig W, Buchler MW, Werner J. Role 
of serum carbohydrate antigen 19-9 and carcinoembryonic antigen 
in distinguishing between benign and invasive intraductal papillary 
mucinous neoplasm of the pancreas. Br J Surg 2011; 98:104-110. [PMID: 
20949535]

16. Mimura T, Masuda A, Matsumoto I, Shiomi H, Yoshida S, Sugimoto M,  
et al. Predictors of malignant intraductal papillary mucinous neoplasm of 
the pancreas. J Clin Gastroenterol  2010; 44:e224-229. [PMID: 20453661]

17. Wong JC, Raman S. Surgical resectability of pancreatic 
adenocarcinoma: CTA. Abdominal imaging 2010; 35:471-480. [PMID: 
19468791]

18. Poruk KE, Kim Y, Cameron JL, He J, Eckhauser FE, Rezaee N,  et al. 
What is the Significance of Indeterminate Pulmonary Nodules in Patients 
Undergoing Resection for Pancreatic Adenocarcinoma. J Gastrointest 
Surg  2015; 19:841-847. [PMID: 25595307]

19. Hidalgo M. New insights into pancreatic cancer biology. Ann Oncol 
2012; 10:x135-138. [PMID: 22987949]


