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ABSTRACT 
Context With patients surviving longer after pancreatic resection, the challenges now is the management of the unresolved longer-
term issues. Case report A 53-year-old woman with painless obstructive jaundice, underwent a pylorous preserving 
pancreaticoduodenectomy for a pT3N0M0 ampullary adenocarcinoma in 2001 (patchy chronic pancreatitis with mucinous 
metaplasia of background pancreatic duct epithelium and acinar atrophy were noted). Despite adjuvant chemotherapy, at month 54 
she required a pulmonary wedge resection for metastatic adenocarcinoma, followed by a pulmonary relapse at 76 months when she 
underwent 6 neoadjuvant cycles of gemcitabine/capecitabine and a left pneumonectomy. Finally 7 years after the initial Whipple’s, a 
single 18F fluorodeoxyglucose (FDG) avid pancreatic tail lesion led to completion pancreatectomy for a well-differentiated ductal 
adenocarcinoma with clear resection margins albeit peripancreatic adipose tissue infiltration. On review all resected tumour cells had 
identical immunophenotype (CK7+/CK20-/MUC1+/MUC2-) as that of the primary. She is currently asymptomatic on follow-up. 
Conclusions These findings suggest that in selected cases even in the presence of pulmonary metastasis, repeat resections could 
result in long-term survival of patients with metachronous ampullary cancer. Second, even ampullary tumours maybe should be 
regarded as index tumors in the presence of ductal precursor lesions in the resection specimen. Three distant metastases, particularly 
if long after the initial tumour, should instigate a search for metachronous tumour, especially in the presence of field change in the 
initial specimen. Risk-adapted follow-up protocols with recognition of such factors could result in cost-effective surveillance and 
potentially improved outcomes. 
 
INTRODUCTION 
 
Carcinoma of the ampulla of Vater accounts for 14.5% 
of pancreaticoduodenectomies [1, 2]. Ampullary 
carcinomas, following pancreaticoduodenectomy, have 
a relatively favourable prognosis compared with other 
periampullary neoplasms, such as those of the 
pancreatic head or distal bile duct [3, 4]. However, 
relapses if they occur are most commonly in liver, 
lymph nodes, peritoneum, lungs and bones with 
metachronous recurrences within the pancreas being 
relatively uncommon maybe with the exception of 
intraductal papillary mucinous tumors (IPMT) [5]. 
We could find only two cases of metachronous 
recurrences in the non IPMT cohorts following initial 

pancreatectomy in the literature. In one, recurrence was 
at 22 months after pancreatectomy for ductal 
adenocarcinoma [6, 7]. We present a case of a 
metachronous ductal pancreatic adenocarcinoma 7 
years after Whipple’s procedure for an ampullary 
cancer punctuated by two lung relapses in the interval, 
all of which with an identical immunophenotype. With 
recent evidence that histological subtypes as 
differentiated by immunohistochemistry are useful in 
estimating prognosis, our case highlights some 
important issues.  
CASE REPORT  
In 2001 a 53-year-old female was admitted with 
painless, obstructive jaundice, nausea and progressive 
renal dysfunction. As a CT scan had confirmed bile 
duct dilatation with multiple gallbladder stones and a 
pancreas of normal appearance, she had undergone 
ERCP and common bile duct stone extraction at the 
referring hospital, without however improvement of 
her jaundice. Subsequent liver biopsy showed 
centrilobular intrahepatocytic cholestasis and 80% 
steatosis. However repeat ERCP at our centre revealed 
a 2 cm irregular stricture at the level of the ampulla and 
biopsy confirmed papillary adenocarcinoma. The CA 
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19-9 and CEA levels were 125 U/mL (reference range: 
0-5 U/mL) and less than 2 µg/L (reference range: 0-2.5 
µg/L), respectively. 
The patient underwent a pylorous preserving 
pancreaticoduodenectomy and histology confirmed a 
well differentiated adenocarcinoma arising in the 
mucosa of ampulla of Vater, with invasion of the 
seromuscularis externa, soft tissue and perineural space 
of pancreaticoduodenal sulcus and juxtaduodenal 
pancreas. Bile duct, duodenal, pancreatic and vascular 
resection margins, and pancreaticoduodenal lymph 
nodes were free of tumour. Immunohistochemistry 
revealed positivity for cytokeratin (CK) 7 and mucin 
core protein (MUC) 1, and negativity for MUC2 and 
CK20, appearances consistent with the pancreatobiliary 
subtype of ampullary carcinoma (Figure 1). 
Interestingly foci of mucinous metaplasia, of pancreatic 
duct epithelium corresponding to PanIN-1A, of the 
pancreatic duct epithelium with patchy chronic 
pancreatitis and acinar atrophy, were observed at the 
pancreatic resection margin (Figure 2a). The tumour 
was characterized as pT3, pN0, pM0. 
After an uneventful postoperative recovery and 
discharge on day 14, she received 12 cycles of adjuvant 
gemcitabine/oxaliplatin chemotherapy. At a follow-up 
of 52 months, without elevation in tumour markers 
(CA 19-9 less than 30 U/mL), a surveillance CT 
demonstrated a speculated 11x12 mm nodule in the left 
upper lobe, confirmed also with a single 18F 
fluorodeoxyglucose (FDG) avid lesion on positron 
emission tomography (PET). She underwent a left 
upper lobe wedge resection, which revealed a 8 mm, 

nodular adenocarcinoma with immunohistochemical 
staining showing strong positivity of the tumor cells for 
CK7 and MUC1 but CK20, MUC2 and thyroid 
transcription factor-1 negative (Figure 1); an 
immunoprofile again consistent with the diagnosis of 
metastatic adenocarcinoma. Fourteen months after the 
wedge resection, CA 19-9 level rose to 40 U/mL and 
subsequent imaging revealed a relapse of the 
pulmonary metastasis. The patient was commenced on 
neo-adjuvant chemotherapy (6 cycles of gemcitabine/ 
capecitabine), and underwent a left pneumonectomy 76 
months after index procedure. 
Finally 7 years after the initial pylorous-preserving 
Whipple’s for ampullary cancer, the patient developed 
a further single, FDG avid lesion in the tail of the 
pancreas, which led to completion pancreatectomy and 
splenectomy, when histology confirmed a 28 mm well-
differentiated ductal adenocarcinoma, with infiltration 
of the peripancreatic adipose tissue and perineural 
spaces. Resection margins were clear and a single 
lymph node was tumor free. Tumour cells had the 
immunophenotype CK7+/CK20-/MUC1+/MUC2-, same 
as the ampullary and lung tumors (Figure 1). 

Figure 1. Histopathology of ampullary, lung, and pancreatic cancers. 
All three tumours consist of well differentiated adenocarcinoma 
forming papillo-tubular glandular structures. All tumours have an 
immunophenotype CK7+/CK20-/MUC1+/MUC2-. All images: x200. 

Figure 2. Pancreatic intraepithelial neoplasia observed in 
pancreatectomy specimens. a. A pancreatic duct in the Whipple 
specimen shows mucinous hyperplasia with minimal cellular atypia. 
b. A duct adjacent to the mass in the distal pancreatectomy specimen 
exhibits mucinous metaplasia, papillary folding, and nuclear atypia. 
All images: H&E, x400. 
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Interestingly, small pancreatic ducts around the tumour 
showed dysplastic features corresponding to PanIN-2 
or -3 in places (Figure 2). 
 
DISCUSSION 
 
Histology confirmed metachronous pancreatic tumors 
following pancreaticoduodenectomy are rare with only 
two cases to our knowledge, having been described in 
the literature. In one case a patient had undergone 
pancreaticoduodenectomy for papillary ductal 
adenocarcinoma, and then required completion 
pancreatectomy 22 months later for multiple low-
density lesions in the body and tail of the pancreas 
without any other distant metastasis [6]. In another, a 
resectable carcinoma of the pancreatic head, developed 
7 years and 4 months after the patient had undergone 
distal pancreatectomy for carcinoma of the pancreatic 
tail [7]. In addition we found a single case of a 
synchronous ampullary adenocarcinoma (tumors 
developing in the major as well as in the minor 
papilla), but no reports of metachronous ampullary 
adenocarcinoma [8]. 
Ampullary adenocarcinoma has the best prognosis of 
all pancreatic and periampullary tumors, with a median 
survival of 58.8 months in patients who are able to 
undergo pancreaticoduodenectomy and a 5-year 
survival ranging between 30% and 60% [9, 10, 11]. 
However, despite this good prognosis, up to half of the 
patients with ampullary adenocarcinoma still succumb 
to relapses even after R0 resections [5]. The most 
common sites of metastasis after resection for 
ampullary cancer are the liver (53-67%), lymph nodes 
(28-60%), lung (21%), peritoneum (20%) and bones 
(13-17%). The incidence of locoregional metastasis 
ranges from 33% to 60%, but is usually combined with 
distant metastasis [5, 12]. Unfortunately, post-operative 
adjuvant radiotherapy or chemotherapy even in 
combination has failed to demonstrate any survival 
benefits, when compared to surgery alone [13, 14, 15, 
16]. Although with advances in chemotherapy these 
outcomes are likely to change, one of the current pre-
requisites for good outcomes would have to be early 
detection of recurrences with careful follow-up, and 
subsequent surgical re-resection if appropriate. In order 
to achieve this goal whilst keeping inevitable patient 
anxiety and health care costs to a minimum, awareness 
of recurrence patterns and understanding of tumour 
biology is critical. This report re-highlights two or 
three factors that could be utilised to achieve cost-
effective surveillance. 
In a study of post-resectional recurrence in ampullary 
cancers, Hsu et al. found that only 46% patients 
survived without evidence of recurrence at median 
follow-up of 65 months, while 37 patients (29%) 
developed recurrent disease within 12 months. After 
multivariate analysis, positive resection margin, 
pancreatic invasion and lymph node involvement were 
significant predictors for disease recurrence with 
lymph node involvement being the main differentiating 
predictor between the late and early recurrence groups 

(P=0.02) [12]. Others have also noted that prognostic 
factors for predicting recurrence and overall survival 
include tumour size, resection margin, nodal status and 
tumour grade, again with lymph node involvement 
being reported to be the most important predictor of 
survival in these cancers [2, 17]. In the current case the 
lymph nodes were free of disease and the resection 
margins were clear with a more than 1 cm tumour at 
the index operation. However two other factors could 
have been of relevance, i.e. type of tumour and the 
background pancreas. 
Despite past literature grouping all ampullary tumours 
as one entity, we now know that ampullary tumours are 
of two distinct types, each with differing post-
resectional prognosis, depending on the pathogenetic 
mucosa of origin [18]. This histopathological 
differentiation arises from the fact that the ampulla is 
the meeting point of two different types of mucosa, i.e. 
an intestinal mucosa from the duodenum adjoining the 
pancreatobiliary mucosa of the common channel 
leading to Kimura et al. classifying ampullary tumours 
into an intestinal and a pancreatobiliary type [19]. 
More recently immunostains has been used to 
objectively differentiate and characterize these cell 
lines. Pancreaticobiliary-type adenocarcinomas nearly 
always express CK7 and are negative for the intestinal 
apomucin MUC2. Additionally in a great majority of 
cases they are negative for CK20. This marker 
spectrum is that of the normal pancreaticobiliary 
epithelium and that of the epithelium of the 
peripapillary glands of the papilla of Vater. Intestinal-
type adenocarcinomas contain in their majority, CK20 
and apomucin MUC2, and are often negative for CK7, 
similar to the characteristics of the intestinal epithelium. 
In addition positivity for caudal home box gene 
transcription factor-2 (CDX2) excludes the 
pancreatobiliary subtype, and positivity for MUC1 and 
CK17 excludes the intestinal subtype [18, 20]. Heinrich 
and Clavien have suggested that this histological 
differentiation of periampullary cancer is more 
important than anatomical location [20]. A worse 
prognosis for the resected tumours of the 
pancreaticobiliary type has been noted in comparison 
to the intestinal-type ampullary adenocarcinomas, with 
a more aggressive local spread secondary probably to 
more frequent lymph node involvement [19, 21, 22]. 
Accordingly, in our report the initial tumour was of 
pancreaticobiliary origin and therefore in the higher 
risk cohort for recurrence. 
The second factor of relevance is the background 
parenchyma of the pancreatic remnant. Susceptibility 
of ductal pancreatic epithelium to undergo malignant 
transformation has been noted before. IPMT of the 
pancreas is an example of a pathological processes 
within the pancreas well recognised to have on-going 
malignant potential, with high rates of recurrent 
tumours within the remnant pancreas post resection, 
revealing the multicentric or metachronous 
oncogenesis of IPMT [23]. Yamaguchi et al. reported 
that 10% of IPMT had synchronous and metachronous 
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occurrence of invasive cancer of the pancreas at a 
different site from that of the IPMT [24]. In another 
review of patterns of recurrence of IPMTs, 5% patients 
recurred during the follow-up period, and underwent a 
second operation in a study by Yokoyama et al. [25]. 
Although histopathological findings in the first 
operation were adenomas in two and carcinomas in 
three, all patients had developed carcinoma by the time 
of the second operation. No hyperplasia developed 
recurrence. Metachronous multicentric recurrence was 
suspected in 4% cases despite histologically negative 
surgical margins [25]. Furthermore, even most non-
IPMT papillary adenocarcinomas are said to arise from 
adenomatous or dysplastic precursor lesions. 
In our patient, the initial pancreaticoduodenectomy was 
performed as a curative resection and the lymph nodes 
were free of metastasis. On the other hand, the Whipple 
specimen showed focal mucinous metaplasia in the 
pancreatic duct, which could possibly explain a 
malignant potential that may have triggered the 
development of a metachronous tumour of the tail of 
the pancreas; a theory supported by the presence of 
multiple foci of dysplastic glands in the final distal 
pancreatectomy specimen. It could be postulated that 
manifestation of such progression towards malignancy 
in the remnant pancreas might be a more commonplace 
finding; however, the survival post-Whipple’s is often 
short, as for example Katz et al. indicate a median 
overall survival of 23.9 months for patients with 
pancreatic cancer that underwent resection [26]. The 
fact that our patient stayed alive for 7 years after the 
initial resection, we feel allowed this slow field change 
to develop into frank malignancy. This point has 
clinical significance as it suggests that contrary to 
current practice, surveillance even beyond 5 years after 
pancreatic resections might be important to pick up 
patients who fall into this particular cohort. 
Additionally it should be noted, that elements of 
chronic pancreatitis, noted on histologic analysis of 
specimen, has been reported as a risk factor for 
synchronous or metachronous pancreatic cancer as it 
can interrupt normal cellular homeostasis, trigger 
initiation and expansion of neoplasia [27, 28]. 
The fact that the background changes in the distal 
pancreatectomy specimen were worse in comparison to 
the Whipple specimen 7 years earlier, potentially 
suggests that genetic changes could work synergistical-
ly with extrinsic factors to create progression of the 
precursor lesions to a premalignant state. As a 
consequence the current case becomes an example of 
the potential significance of malignant transformation 
in precursor lesions, raising the point that maybe even 
ampullary tumours should be regarded as an index 
tumours in the presence of such field change [29]. 
Therefore we believe that risk-adapted follow-up 
protocols specific to individual patients with particular 
attention to the background carcinogenic milieu in the 
histology of resection specimens might lead to cost 
effective surveillance even in pancreatic cancers. 

Finally it is also interesting to note that given the 
sequence and timing of recurrences in the current case, 
it is possible or even a likelihood that the two lung 
metastasis originated from the metachronous tail of 
pancreas tumour rather than from the initial ampullary 
lesion 5 years preceding the event. Obviously, whilst 
the converse may well be true, we believe that this case 
should raise awareness of the possibility that 
occasionally distant metastasis particularly if long after 
the initial tumour, might be due to metachronous 
tumour especially in the presence of such field change 
in the initial specimen and should trigger a search for 
the same. 
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