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Background

Tumors of the ampulla of Vater represent a small portion 
of periampullary tumors, accounting for less than 1% of all 
gastrointestinal malignancies (1,2). Though these tumors are 
recognized as adenocarcinomas, they have been reported to 
carry a more favorable prognosis than pancreatic or distal 
biliary malignancies, with 5-year survival rates ranging 
from 20% to 50% (3,4). For patients without metastatic 
disease, standard therapy entails radical surgical resection 
(pancreaticoduodenectomy), though a few contemporary reports 
have discussed the viability of local resection (ampullectomy) 

for select groups of patients. Outcomes in one small cohort of 
patients with small, favorable histology tumors treated by local 
resection demonstrated a 5-year overall survival of 33% (5).  
Other studies which included patients with more advanced 
tumors treated with local resection, however, are handicapped 
by small patient numbers (5-9). Consequently, the role of local 
resection for invasive ampullary adenocarcinomas remains ill-
defined. This study reports the outcomes of a relatively large, 
single-institutional series of patients who underwent open 
ampullectomy for invasive adenocarcinoma of the ampulla 
of Vater in patients either deemed unsuitable for or refusing 
pancreaticoduodenectomy. 
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Background: Ampulla of Vater carcinomas are rare malignancies that have been traditionally treated with 
radical surgical resection. Given the mortality associated with pancreaticoduodenectomy, some patients may 
benefit from local resection. A single-institution outcomes analysis was performed to define the role of local 
resection.
Methods: Patients undergoing local resection (ampullectomy) for ampullary carcinomas at Duke University 
between 1976 and 2010 were analyzed retrospectively. Time-to-event analysis was conducted analyzing all 
patients undergoing surgery, with and without adjuvant chemoradiation therapy (CRT). Overall survival 
(OS), local control (LC), metastases-free survival (MFS), and disease-free survival (DFS) were studied using 
Kaplan-Meier analysis.
Results: A total of 17 patients with invasive carcinoma underwent ampullectomy. The 3-and 5-year LC, 
MFS, DFS and OS rates were 36% and 24%, 68% and 54%, 31% and 21%, and 35% and 21%, respectively. 
Patients receiving adjuvant CRT did not appear to have improved outcomes compared with surgery alone, 
although this group tended to have poorer histological grade, more advanced tumor staging and involved 
surgical margins.
Conclusions: Ampullectomy for invasive ampullary adenocarcinomas is a safe procedure but does not 
offer satisfactory long-term results, mostly due to high local failure rates. Adjuvant CRT therapy does not 
appear to offer increased local control or survival benefit following ampullectomy, although these results 
may suffer from selection bias and small sample size. Local resection should be limited to benign ampullary 
lesions or patients with very small, early tumors with favorable histologic features where radical resection is 
not feasible.
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Methods

Medical records of all patients treated at Duke University 
Hospitals who were diagnosed with adenocarcinoma of the 
ampulla of Vater from 1976 to 2010 were analyzed with 
Institutional Review Board (IRB) approval. All patients 
in this series were thought to potentially benefit from 
pancreaticoduodenectomy, but based on either medical 
comorbidities (with associated high risk of operative morbidity 
and mortality) or patient preference, local excision was carried 
out. At the time of evaluation, all procedures were conducted 
with curative intent. Only adenocarcinomas originating from 
the ampulla of Vater were included, excluding those found to 
have bile duct, pancreas, and duodenal primaries. Patients who 
underwent radical resection or were found to have metastatic 
disease were also excluded from the study.

Surgery

All patients underwent open ampullectomy using a technique 
as described in detail by Clary et al. (10). Briefly, following 
exploration through a subcostal or midline incision, a Kocher 
maneuver was performed. The ampullary mass was palpated 
through the duodenal wall and a lateral duodenotomy 
performed opposite the site of the mass. The ampulla was 
identified following stay suture placement on the duodenal wall, 
and subsequently circumferential resection of the duodenal 
mucosa and mass performed. All surgical specimens were 
staged based on the American Joint Committee on Cancer 7th 
edition staging manual. Pathology data pertaining to tumor 
grade, T staging, and surgical margin status were collected 
and reviewed at Duke University Hospital. For patients whose 
original pathology report did not note the grade or T stage, 
specimens were reassessed for the purposes of this study. Two 
patients were determined to have clinical T3 disease based 
on pancreatic involvement seen on CT scan and endoscopic 
ultrasound, respectively. 

Chemoradiotherapy

The decision to deliver adjuvant therapy was based on 
surgical margins, T and N stage, grade, and presence 
of lymphovascular invasion. All patients found to have 
involved surgical margins were offered adjuvant therapy. 
Multifield external beam radiation therapy was used to 
target the tumor bed and local-regional lymph node basins, 
which include celiac, porta hepatis, superior mesenteric 
artery, and pancreaticoduodenal nodes. Patients received 5 
treatments per week at 1.8-2 Gy per fraction to a total dose 
of 45.0-50.4 Gy. Field arrangements were primarily antero-

posterior/postero-anterior in addition to opposed lateral 
fields. Patients underwent 3-dimensional treatment planning 
starting in 1997. The use of adjuvant chemotherapy was 
determined by the patients’ medical oncologist. All patients 
who received chemotherapy received fluoropyrimidine-
based treatment concurrent with radiation therapy. 

Statistical analysis

The goal of this study was to assess local control (LC), 
disease-free survival (DFS), metastasis-free survival (MFS) 
and overall survival (OS) rates following local resection. 
Failure patterns were analyzed during clinical follow-ups, 
using radiological imaging, biopsy, and endoscopy. Disease 
recurrence in the tumor bed or local-regional lymph nodes 
(celiac, pancreaticoduodenal, superior mesenteric artery 
basins, and porta hepatis) were defined as local failures. 
Recurrences outside these areas were defined as distant 
failures. LC and MFS were calculated from date of surgery 
to local or distant failures, respectively. Disease-free survival 
was calculated from date of surgery to first failure or death, 
whichever came first. Overall survival was calculated from 
date of surgery to death due to any cause. Times to event 
endpoints were estimated using the Kaplan-Meier method 
and analyzed by the statistics department at the Duke Cancer 
Institute. Patient follow-ups were generally every 3 months 
following their treatment completion.

Results

Seventeen patients underwent open ampullectomy for 
localized, invasive ampullary carcinoma at Duke University 
between 1976 and 2010. Patients’ median age was 72 years, 
with a mean follow-up time for all patients of 2.94 years. 
Presenting symptoms frequently included jaundice, abdominal 
pain, and pancreatitis. 

Patient characteristics are summarized in Table 1. 
There were no perioperative deaths. Rare postoperative 
complications included wound infections, cholangitis, 
and adhesive gastrointestinal obstruction. Eleven patients 
(65%) had T2 disease or higher while 6 patients (35%) 
had T1 disease. Thirteen patients (76%) had moderate 
or poor histological grade, while 8 patients (47%) had 
involved surgical margins. All but one patient receiving 
adjuvant chemoradiation therapy (CRT) had involved 
surgical margins, while 5 of 8 (63%) patients with involved 
margins received adjuvant therapy. Similarly, a higher 
proportion of patients who received CRT had poorly 
differentiated histology (67% vs. 18%) and more advanced 
tumors, although no statistical significance was found due 
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to small sample size. These patients received a median 
radiation dose of 45 Gy, with infusional 5-fluorouracil or 
capecitabine delivered concurrently in all but one patient. 
All patients who received radiation therapy completed 
the full prescribed course. No patient received adjuvant 
chemotherapy alone or additional chemotherapy following 
adjuvant chemoradiotherapy. 

The 3-and 5-year local control rates were 36% and 24%, 
respectively for all patients who underwent ampullectomy 
(Figure 1). Local recurrence appeared to be lower for T1 
tumors, although statistical comparisons are limited by 
sample size. 10 patients (63%) experienced local failure, 
7 of which received surgery alone and 3 who received 
adjuvant therapy. Locally recurrent patients frequently 
presented with symptoms of obstructive jaundice, nausea, 
anorexia, right upper quadrant tenderness, and generalized 
fatigue. The 3-and 5-year MFS rates for all patients were 
68% and 54%, respectively (Figure 2). Six patients (35%) 
experienced distant failures (2 patients who received surgery 

Figure 1 Kaplan-Meier Plot of local control of all patients 
undergoing local resection 

Figure 2 Kaplan-Meier Plot of metastasis free survival of all 
patients undergoing local resection 

Table 1 Patient/tumor characteristics
Surgery only 

(n=11)
Surgery + CRT 

(n=6)
Age, median (range) 70 (55-79) 72 (70-77)
Grade

Well
Moderate
Poor

3 (27%)
6 (55%)
2 (18%)

1 (17%)
1 (17%)
4 (67%)

Margin
Positive
Negative

3 (27%)
8 (73%)

5 (83%)
1 (17%)

T stage
T1
T2
T3

4 (36%)
7 (64%)**

0 (0%)

2 (33%)*

2 (33%)**

2 (33%)***
*1 patient with involved margin therefore > T1; **5 patients 

with involved margin therefore > T2 (3 Surgery only group, 

2 CRT group); ***2 patients with involved margin > T3

alone and 4 who underwent adjuvant therapy). Three-and 
5-year DFS rates were 31% and 21%, respectively, while 
the 3-and 5-year OS rates were 35% and 21%, respectively 
(Figures 3,4). The group which received adjuvant CRT did 
not appear to have better LC, MFS, or DFS compared with 
surgery alone, although this group tended to have poorer 
histological grade, more advanced tumor staging and 
involved surgical margins. 

Discussion

Adenocarcinoma of the ampulla of Vater is an uncommon 
malignancy that accounts for less  than 1% of al l 
gastrointestinal malignancies (1,2). Most of these tumors 
contain adenomatous tissue, suggesting that the majority 
arise from ampullary adenomas (11). As opposed to 
pancreatic adenocarcinoma, most patients with ampulla 
of Vater cancer present as with potentially resectable 
disease, possibly due to earlier presentation of clinical 
symptoms and a more indolent tumor biology (12). 
Some authors have recommended the standard treatment 
approach for ampullary tumors, including benign disease, 
consist of radical resection (pancreaticoduodenectomy), 
given potential difficulty in excluding malignancy with 
preoperative biopsy and a high tendency for recurrence 
following local excision alone (13,14). However, given 
pancreaticoduodenectomy carries significant morbidity 
and mortality, other authors have reported local resection 
(ampullectomy) to be a treatment option in select patients 
with benign or small tumors (15-17). While radical surgery 
has been the standard treatment for invasive ampullary 
adenocarcinomas at our institution, the present study 
sought to evaluate outcomes and probability of failure 
following local resection for select patients who were not 
candidates for or who refused pancreaticoduodenectomy. 

Previous studies investigating outcomes of patients 
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undergoing pancreaticoduodenectomy alone for ampullary 
cancers have reported 5-year local control and overall 
survival  rates ranging from 50-83% and 36-67%, 
respectively. When surgery is combined with adjuvant CRT, 
reported 5-year local control and overall survival rates of 73-
80% and 35-60%, respectively, have been observed (18-22).  
These studies have indicated disease-related outcomes 
correlate strongly with tumor and nodal staging, tumor 
differentiation, and margin status. These reports have also 
highlighted the importance of achieving local control in 
this disease and its impact on overall survival. Given that 
ampullectomy results in a reduction in surgical margin as 
well as a lack of clearance of locoregional lymph nodes as 
compared with radical resection, it is reasonable to assume 
that additional failures would manifest as local recurrence. 

Our study showed a 5-year LC rate of 24% and an 
OS of 21% for patients undergoing ampullectomy, with 
or without CRT. These values are worse than those 
reported in patients who have undergone radical resection, 
though statistical comparison is not feasible. The high 
rates of local failure associated with local resection may 
be explained by the presence of subclinical locoregional 
disease outside the area of resection. While these factors 
are inherent in any type of surgical resection, including 
pancreaticoduodenectomy, our study suggests that this 
occurs much more frequently with ampullectomy compared 
to radical resection. Accordingly, 53% of our patients were 

found to have marginal involvement on pathology. Given 
that the majority of the patients in our study were found to 
have positive surgical margins, our outcomes may suggest 
an underestimation of the true residual disease burden 
for these patients. We identified some variability in the 
anatomy of our ampullectomy specimens; many of the 
specimens in our study terminated in the duodenal wall, 
allowing for a maximal pathologic stage pT2 assignment. 
In these cases, the presence of positive surgical margins 
suggests the true pathologic T stage could be higher. It is 
possible extension of the ampullectomy into the pancreatic 
parenchyma could potentially allow for more complete (R0) 
resection of T2 and even some T3 tumors. In addition, the 
lack of regional lymph nodes in ampullectomy specimens 
precludes pathologic N-staging. If we assume that some 
our patients had pT3-T4 and/or pN1 disease at the time 
of their resection, higher rates of local recurrence would 
be anticipated. Additionally, the high rates of local failure 
and poor outcomes in our series suggest that ampullectomy 
does not offer satisfactory local regional disease control and 
may not serve as a viable option for curative resection for 
patients with invasive disease in all but very highly selected 
patients. 

Few studies have evaluated patients undergoing local 
resection for ampullary adenocarcinomas, reporting 5-year 
overall survival rates ranging from 0 to 33% (Table 2) (5,6,8). 
None of these has employed the use of adjuvant CRT. Our 
study demonstrated results consistent with prior studies, 
offering a relatively larger patient population. None of the 
patients survived beyond 5 years in the studies reported by 
Ruiz et al. and Bucher et al. (6,8). Our 5-year OS rates are 
lower than those reported by Demetriades et al., which may 
be explained by their inclusion of only patients with well 
or moderately differentiated pT1 tumors less than 2 cm in 
diameter (5). Given it has been reported that lymph node 
involvement increases from 9% in pT1 to 50% in pT2 
tumors (23), it is therefore not surprising that our series, 
which included 65% of patients with T2 disease or higher, 

Figure 3 Kaplan-Meier Plot of disease free survival of all patients 
undergoing local resection 

Figure 4 Kaplan-Meier Plot of overall survival of all patients 
undergoing local resection 

Table 2  5-year OS for local resection from selected 
ampullectomy series

No. Patients 5-year OS
Benito Ruiz et al.,1989 (8) 7 0%
Bucher et al., 2007 (6) 4 0%
Demetriades et al., 2006 (5)* 12 33.3%
Current series 17 21%
*patients limited to pT1 disease, lesion <2 cm in diameter, 
histologically well or moderately differentiated tumor with 
no nodal metastasis
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yielded a lower 5-year OS rate of 21%. Since our cohort 
size was limited, our statistical analysis did not directly 
compare survival by T stage. However, subset analysis 
demonstrated a 40% 5-year survival for patients with T1 
disease, compared with 16% and 0% for T2 and T3 disease, 
respectively. Thus, the relatively favorable prognosis for 
patients with T1 disease may suggest the procedure to be an 
option for highly selected patients. 

This study has several limitations associated with 
retrospective studies. Patients who received CRT 
displayed higher rates of positive margins and poor tumor 
differentiation, demonstrating selection bias. Consistent 
with other similar types of retrospective studies, patients 
with more advanced disease are generally referred for CRT. 
Furthermore, the rarity of ampullary adenocarcinomas, in 
conjunction with the subset of patients who are unfit or refuse 
radical resection, yielded only 17 patients over 34 years at 
our institution. Though our sample size is limited, to our 
knowledge, it represents the largest reported series of patients 
with invasive ampullary adenocarcinoma managed by local 
resection.

Given there are few series evaluating the treatment of 
ampullary malignancies by local resection, there is a lack of 
coherent criteria for defining when local excision is suitable 
for invasive adenocarcinomas. Given the rarity of ampullary 
carcinomas and a lack of randomized prospective studies, 
large institutional experiences can facilitate treatment 
planning. These findings suggest that given the high rates 
of local failure and poor overall survival, local resection 
with ampullectomy is not an adequate method of curative 
resection in the vast majority of invasive tumors, even in 
combination with adjuvant chemoradiation therapy. 

In summary, our series suggests that ampullectomy 
for invasive ampullary adenocarcinomas is a relatively 
safe procedure but does not offer satisfactory long-term 
results, mostly due to high local failure rates. Adjuvant 
chemoradiation therapy does not appear to offer increased 
local control or survival benefit following ampullectomy, 
although these results may suffer from selection bias and 
small sample size. We believe that local resection should 
be limited to benign ampullary lesions or patients with 
very small, early tumors with favorable histologic features 
where pancreaticoduodenectomy is not deemed feasible. 
Additionally, ampullectomy can serve as a diagnostic 
procedure to provide frozen section analysis to evaluate 
for the presence of invasive carcinoma, following which 
pancreaticoduodenectomy can be performed (10). Although 
our study suggests low cure rates for patients with more 
advanced ampullary tumors, local resection, possibly 
combined with chemoradiotherapy, may serve as safe 
and adequate approach to palliation as well as a chance 

of long-term disease-free survival for a small number of 
patients who are not operative candidates or who refuse 
pancreaticoduodenectomy. 
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