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Abstract
Background and purpose—To examine the role of adjuvant chemoradiation (CRT) in
patients with resected ampullary adenocarcinoma.

Materials and methods—The records of patients who underwent curative surgery for
ampullary adenocarcinoma at a single institution between 1992 and 2007 were reviewed. Final
analysis included 111 patients, 45% of which also received adjuvant CRT.

Results—Median overall survival (OS) was 36.2 months for all patients. Adverse prognostic
factors for OS included T stage (T3/4 vs. T1/T2, p = 0.046), node status (positive vs. negative, p <
0.001), and histological grade (grade 3 vs. 1/2, p = 0.09). Patients receiving CRT were more likely
to have advanced T-stage (p = 0.001), node positivity (p < 0.001), and poor histologic grade (p =
0.015). Patients who received CRT were also significantly younger (p = 0.001). On univariate
analysis, adjuvant CRT failed to result in a significant difference in survival when compared to
surgery alone (median OS: 33.4 vs. 36.2 months, p = 0.969). Patients with node-positive
resections who underwent CRT had a non-significant improvement in survival (median OS: 21.6
vs. 13.0 months, p = 0.092). Thirty-three percent of patients developed distant metastasis.
Common sites of distant metastasis included liver (23%) and peritoneum (7%).

Conclusions—Adjuvant chemoradiation following curative resection for ampullary
adenocarcinoma did not lead to a statistically significant benefit in overall survival. A significant
proportion of patients still developed distant metastatic disease suggesting a need for more
effective systemic adjuvant therapy.
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Carcinoma of the ampulla of Vater is a relatively uncommon malignancy, but it is the
second most common cancer of the periampullary region with a proportional incidence of 6–

☆Presented as a poster at the 50th annual meeting of the American Society for Therapeutic Radiology and Oncology (ASTRO),
Boston, MA 2008.

© 2009 Elsevier Ireland Ltd. All rights reserved.
*Corresponding author. Address: Department of Radiation Oncology and Molecular Radiation Sciences, Johns Hopkins Hospital, 401
North Broadway, Suite 1440, Baltimore, MD 21231, USA. jherma15@jhmi.edu. .

NIH Public Access
Author Manuscript
Radiother Oncol. Author manuscript; available in PMC 2013 July 03.

Published in final edited form as:
Radiother Oncol. 2009 August ; 92(2): 244–248. doi:10.1016/j.radonc.2009.05.006.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



20% [1–3]. Ampullary carcinoma is generally associated with better outcomes as well as
resectability than primary pancreatic adenocarcinoma, which has a 5-year survival rate of
approximately 20% for resected patients [4]. Pancreaticoduodenectomy (PD), the preferred
curative surgical treatment for ampullary cancer, has yielded survival rates of 20–60%,
averaging more than 35%, based on retrospective series over the past two decades [5–11].

Adjuvant CRT (or chemotherapy alone) has been shown to improve overall survival for
patients with pancreatic adenocarcinoma [4,12,13]. Several institutions have extrapolated
from the results of pancreatic cancer studies to incorporate adjuvant therapy in patients with
ampullary cancer. However, the use of adjuvant therapy in this setting is controversial. The
results of a 1999 European Organization for Research and Treatment of Cancer (EORTC)
trial demonstrated no statistically significant benefit in survival with adjuvant CRT
following resection for ampullary adenocarcinoma [13]. A more recent retrospective review
from the Mayo Clinic found that the addition of adjuvant CRT resulted in a statistically
significant improvement in overall survival only for patients with lymph node involvement
[14]. Similarly, a 2007 study from MDACC demonstrated improved survival only in
patients with advanced primary tumor stage (T3/T4) who received adjuvant CRT [19].

Theoretically, adjuvant chemoradiation (CRT) may improve survival after resection for
ampullary cancers. However, there are limited data regarding the use of CRT as adjuvant
treatment for ampullary cancer. In order to assess the impact of adjuvant therapy on
ampullary carcinoma, we analyzed the results of our large single-institution retrospective
series by comparing surgery alone to surgery followed by modern conformal 5-FU-based
CRT.

Methods and materials
We reviewed electronic and paper records for all patients with ampulla of Vater carcinoma
who underwent surgery for curative intent at Johns Hopkins Hospital from December 1992
to March 2007. A total of 290 patients with ampullary adenocarcinoma were identified from
a prospectively collected database. Patients who died within 50 days of surgery (n = 6), had
<60 days of follow-up (n = 6), or had metastatic disease at the time of surgery (n = 11) were
excluded. Another 156 patients who were referred to institutions outside Johns Hopkins for
adjuvant therapy were excluded because follow-up information was not available after
referral, or data were not available on whether they received any adjuvant treatment. Our
final cohort includes 111 patients who received potentially curative surgery at Johns
Hopkins Hospital (50 with adjuvant CRT, 45% vs. 61 without adjuvant CRT, 55%).

Cancer of the ampulla of Vater was defined as adenocarcinoma directly involving or
emanating from the ampulla, or papilla, or both, as evidenced by review of the final
pathology report. Cancers arising from the duodenum, pancreatic head or common bile duct
were excluded.

All patients received preoperative staging by one or more of the following modalities:
abdominal and pelvic-computed tomography (CT), endoscopic retrograde
cholangiopancreatography (ERCP), endoscopic ultrasonography (EUS), and percutaneous
transhepatic cholangiography or percutaneous biliary drainage (PTC/PBD). The majority of
patients received both CT and ERCP. Complete laboratory tests for patients included a full
blood count, serum electrolytes, creatinine, urea, liver transaminases, alkaline phosphatase,
total bilirubin, and CEA and CA-19.

Patient characteristics are outlined in Table 1. Of the 111 patients in this study, 44 (40%)
were women and 67 (60%) were men. The median age was 66 years (range, 29–90 years).
Patient demographics and pathologic characteristics are summarized in Table 1 according to
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whether the patients received adjuvant or no adjuvant treatment. “High risk” pathologic
characteristics were defined as: T3/T4 primary tumors, positive regional lymph nodes, poor
histologic differentiation, and positive resection margins.

All patients underwent PD as a potentially curative procedure. Eighty-seven patients (78%)
underwent a pylorus-preserving PD and 24 (22%) underwent a classic PD. Pathologic
specimens were reviewed and staged according to American Joint Committee on Cancer
(AJCC) guidelines. Pathologic data regarding T stage, tumor size, histologic grade, lymph
node involvement, lymphovascular invasion, perineural invasion, and surgical margins were
recorded.

The 50 patients who received adjuvant therapy included concurrent chemotherapy with
radiotherapy. Radiotherapy was delivered using a four- or five-field coplanar beam
arrangement for 40 patients (80%), intensity-modulated radiation therapy (IMRT) for 7
patients (14%) and 3-field for three patients (6%). Median total radiation dose was 50.4 Gy
(range, 38.7–54.0 Gy). Most patients received 45 Gy to the tumor bed, anastamoses, and
tumor draining lymph nodes followed by a boost to the tumor bed plus a margin. The
median boost dose was 5.4 Gy (range, 3.0–9.0 Gy). All patients except one received 15-MV
photons. The median duration of radiotherapy was 41 days (range, 30–64 days), which
began a mean of 74 days after surgery (range, 36–145 days). There was one planned
interruption (14 days) in radiotherapy at 20 Gy for the 17 patients who were treated as per
the Gastrointestinal Study Group (GITSG) protocol. No patients received neoadjuvant or
intraoperative radiation therapy. Concurrent chemotherapy for most patients included
continuous infusion 5-fluorouracil (5-FU) (37, 76%) or capecitabine (10, 20%). Three
patients (4%) received concurrent gemcitabine.

All statistical endpoints including overall survival (OS), local control (LC), and distant
control (DC) were calculated from the date of surgery. Local control was defined as the
absence of recurrence within the tumor bed or local and regional lymph nodes. Distant
control was defined as the absence of metastatic disease outside the sites defined for local
failures. Local and distant control was assessed on the basis of the last available CT scan or
biopsy. Survival time was censored at the date of last follow-up if death was not observed.

Statistical analyses were performed using STATA, version 9 (Stata, College Station, TX).
Summary statistics for continuous and dichotomous variables are provided. The distribution
of prognostic variables between treatment groups was compared by using Fisher’s exact test.
The Kaplan-Meier product-limit method was used to estimate overall and disease free
survival [15]. Log–rank testing was used to calculate univariate differences in outcomes, and
a proportional hazards model was used to estimate relative risk (RR) [16]. All tests were
two-sided, and a value of p < 0.05 was considered to be statistically significant.

Results
Median follow-up time for surviving patients was 19.3 months (range, 2.0–160.1). Fifty-one
patients (46%) were still alive at the time of the analysis. Thirty-four patients (57%) died
from recurrence of their disease, and 26 (43%) died from other or unknown causes.

Univariate analysis of prognostic factors for all patients showed that T3/T4 disease (p =
0.046), node positivity (p < 0.001), and poor histologic grade (p = 0.093) had inferior
survival (Table 2). Median OS was 19.4 months for patients with node-positive disease and
62.2 months for patients with node-negative disease (p < 0.001). Age, gender, tumor size,
and surgery type (PPPD vs. PD) were not associated with decreased OS. Resected margin
status was not analyzed due to small numbers of involved margins (n = 2).
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Comparing population characteristics between the group which received chemoradiation and
no CRT, it can be seen that patients who received CRT were more likely to have high-risk
prognostic factors (Table 1). Specifically, patients receiving CRT were more likely to have
higher T-stage (62% vs. 29% stage 3/4, p = 0.001), node positivity (72% vs. 31%, p < 0.001)
and poor histologic grade (96% vs. 85% grade 2/3, p = 0.015). Patients who received CRT
were also significantly younger than those who did not, with a mean age of 62.4 (median
64.2) vs. 69.8 (median 72.4), p = 0.001.

For all 111 patients, median OS was 36.2 months, 95% CI (22.7–53.6). The estimated
unadjusted median overall survival time was 33.4 months for the adjuvant group and 36.2
months for the surgery alone group (p = 0.969). Actuarial 2-year and 5-year survival for the
CRT vs. No CRT groups were 60% vs. 66%, p = 0.969, and 35% vs. 38%, p = 0.223,
respectively (Fig. 1).

The effect of adjuvant chemoradiation therapy was evaluated after stratifying patients into
categories based on known poor prognostic factors (Table 3). There was no effect on
survival from adjuvant therapy despite a statistical trend that was seen in the node-positive
(21.6 vs. 13.0 mos, p = 0.092) patients (Fig. 2). Adjuvant CRT did not influence survival in
patients with a negative node status (p = 0.21), tumor size >3 cm (p = 0.495), T-stage 3/4 (p
= 0.863), or poor (grade 3) histology (p = 0.282).

Treatment-related toxicities as a result of radiation in the CRT group were nausea (28%),
diarrhea (12%), pain (10%), fatigue (8%), weight loss (8%), mucositis (6%), hematologic
(6%), and skin (4%). There were no known treatment-related deaths.

The site of first recurrence was local in 2 patients (2%), distant in 28 patients (25%) and
both local and distant in 9 patients (8%). The liver (23%) and peritoneum (7%) were the
common sites of metastatic disease. Three patients had involvement of both the liver and
peritoneum (3%). Patterns of failure were similar in both the CRT and the observation-only
groups.

Discussion
The parameters used to classify ampullary tumors into high-risk categories varies between
studies, but is largely based on primary tumor stage, pancreatic invasion, node status, margin
status, and tumor size. A 27-year retrospective study by Talamini et al. [7] on the surgical
resection of ampullary tumors at JHH found that lymph node status and tumor
differentiation influenced survival. The study did not find an associated survival benefit with
adjuvant therapy but the number of patients who received chemoradiation was small (n =
13).

On univariate analysis, the high-risk categories including primary tumor stage (T3/T4 vs.
T1/T2), node-positive status, and histological grade (2/3 vs. 1) were all associated with poor
overall survival. In our study patients receiving CRT had a significantly greater proportion
of patients with these poor prognostic factors compared to the no CRT group. For example,
patients receiving CRT were more likely to have node-positive disease (p < 0.001). Overall
survival was not statistically different for those who received adjuvant therapy vs. surgery
alone (p = 0.969). However, the fact that the two patient groups (adjuvant vs. surgery only)
had comparable OS outcomes while differing in the number of adverse prognostic factors
suggested the possibility that adjuvant therapy may improve survival of patients with poor
prognostic factors. Nevertheless, after controlling for the various high-risk factors, a
significant survival benefit could not be demonstrated. The two potential interpretations are
that adjuvant therapy does not increase overall survival and the sample size was
underpowered.

Zhou et al. Page 4

Radiother Oncol. Author manuscript; available in PMC 2013 July 03.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Earlier studies have previously advocated the benefit of adjuvant therapy in patients with
high-risk features. A study by Willet et al. [17] found that high-risk patients who underwent
adjuvant therapy had better 5-year actuarial local control compared with high-risk patients
who did not receive adjuvant therapy (83% vs. 50%) although this finding was not
statistically significant. Similarly, Lee et al. [18] demonstrated that among the high-risk
patient population who had node-positive disease or pancreatic invasion (T3 disease), there
was a statistically significant OS difference attributable to adjuvant RT. However, both of
these studies were limited by small patient numbers (<20 in each arm in Willet et al. and
<10 in each arm in Lee et al.).

In the more recent study by Bhatia et al. [14], high-risk patients exhibiting node-positive
status who underwent adjuvant CRT had a significantly improved 5-year OS than node-
positive patients who underwent resection alone (p = 0.01). In our study, on univariate
analysis, there was only a trend toward improved survival from adjuvant CRT among node-
positive patients compared with surgery alone. Similarly, higher primary tumor stage (T3/
T4) has been identified as independent adverse-risk factor. Krishnan et al. [19] demonstrated
improved survival with adjuvant CRT in patients with advanced primary tumor stage.
However, in our study median overall survival was not significantly altered by adjuvant
CRT status when stratified by T-stage (p > 0.35).

Unfortunately a large number of our patients developed distant metastases (n = 37, 33%).
The majority of such metastases were to the liver (23%) and peritoneum (7%), which are
consistent with those found by Bhatia et al. In that study, 33% of the patients had distant
failure, in which 27% were found to have metastatic disease to the liver, and 8% with
peritoneal disease. The large number of patients with distant progression of disease suggests
that more effective systemic treatment is needed for those patients with high-risk disease.
These studies do not, however, address the controversy as to whether adjuvant CRT is
superior to chemotherapy alone.

This study is retrospective in nature and therefore the results may be altered by patient
selection and confounding factors. Patients receiving adjuvant therapy were younger than
those patients not receiving CRT suggesting younger and healthier patients were more likely
to be offered adjuvant CRT. It appears that patients with high-risk features were more likely
to receive adjuvant therapy while those with favorable features were not offered CRT. This
is especially the case with node positivity and poor histologic grade which have been shown
to be an adverse prognostic factor in both ampullary and pancreatic adenocarcinoma [14,19].
A second limitation of this study is the relatively limited power due to a small cohort of
patients. In this study a trend toward improved survival was seen for node-positive patients
who underwent CRT. However, with a larger patient population it may be possible to detect
a statistically significant difference.

Given the current controversy regarding adjuvant therapy in periampullary malignancies, it
is important to identify which patients are more or less likely to benefit from the addition of
adjuvant radiation therapy. The patient survival rates reported in our study also compare
favorably to the survival data from other retrospective adjuvant treatment series despite
having a large proportion of patients with known adverse prognostic features [13,14,18,19].

Conclusion
Patients with resected ampullary adenocarcinoma do not appear to benefit from adjuvant
CRT in our study. Additional studies are needed to confirm the role of adjuvant therapy in
the setting of high-risk disease. Furthermore, a significant proportion of patients still
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develop metastatic disease to the liver suggesting a need for more effective adjuvant
therapy.
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Fig. 1.
Overall survival of entire group of 111 patients, stratified based on adjuvant chemoradiation
treatment.
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Fig. 2.
Overall survival in node-positive patients, stratified based on adjuvant chemoradiation
treatment.
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Table 1

Baseline characteristics between treatment groups.

Demographic
Observation
only
N = 61

Adjuvant chemoradiation
therapy
N = 50

P-value

Age at Surgery (yr)

Mean, (SD) 69.8 (12.3) 62.4 (10.5) 0.001

Median (range) 72.4 (35.0–90.3) 64.2 (29.3–81.5)

Gender

Male, No. (%) 36 (59) 31 (62) 0.749

Treatment

Surgery type

Classic PD 12 (20) 12 (24) 0.582

Pylorus preserving PD 49 (80) 38 (76)

Tumor characteristics

T stage

1 16 (26) 2 (4)

2 27 (44) 17 (34) 0.001

3 16 (26) 27 (54)

4 2 (3) 4 (8)

Tumor diameter

<3 cm 44 (72) 34 (68)

>=3 cm 16 (26) 13 (26) 0.773*

Missing 1 (2) 3 (6)

Nodal status

N0 42 (69) 14 (28) <0.001

N1 19 (31) 36 (72)

Histologic grading

1 6 (10) 0 (0)

2 33 (54) 22 (44) 0.015*

3 19 (31) 26 (52)

Missing 3 (5) 2 (4)

Surgical margins

Positive 0 (0) 2 (4) 0.115

Negative 61 (100) 48 (96)

Lymphovascular invasion

Yes 14 (23) 26 (52)

No 32 (52) 17 (34) 0.004*

Missing 15 (25) 7 (14)

Perineural invasion

Yes 13 (21) 23 (46) 0.026*

No 28 (46) 18 (36)
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Demographic
Observation
only
N = 61

Adjuvant chemoradiation
therapy
N = 50

P-value

Missing 20 (33) 9 (18)

*
Chi-square compares only non-missing values.
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Table 2

Associations of overall survival with patient tumor and treatment characteristics.

No. (%) 2-year
survival (%)

5-year
survival (%) Median survival (95% CI), mos Univariate

RR (95% CI) P-value

Age 75 yrs+

No 84 (76) 61 38 36.2 (21.6–55.4) 1.00 0.669

Yes 27 (24) 68 30 39.9 (14.0–60.0) 1.14 (0.62–2.12)

Gender

Female 44 (40) 63 34 36.9 (18.5–60.0) 1.00

Male 67 (60) 63 38 32.2 (21.6–61.6) 0.92 (0.55–1.54) 0.749

Adjuvant treatment

None 61 (55) 66 38 36.2 (21.0–61.6) 1.00

Adjuvant CRT 50 (45) 60 35 33.4 (18.9–46.0) 1.01 (0.61–1.68) 0.969

Surgery type

Pylorus preserving PD 87 (78) 66 37 36.9 (24.5–60.0) 1.00

Classic PD 24 (22) 51 34 22.7 (18.9–61.6) 1.46 (0.80–2.67) 0.223

T stage

1/2 62 (56) 72 43 53.6 (25.6–62.2) 1.00

3/4 49 (44) 51 28 21.7 (15.0–41.7) 1.69 (1.01–2.82) 0.046

Tumor diameter (>3 cm)

No 78 (72) 68 40 36.5 (25.0–62.2) 1.00

Yes 30 (28) 53 33 22.7 (19.4–53.6) 1.22 (0.70–2.12) 0.480

Node status

Node-negative 56 (53) 85 60 62.2 (41.7–undefined) 1.00

Node-positive 50 (47) 44 17 19.4 (14.0–32.1) 3.27 (1.88–5.69) <0.001

Histologic grading

G1/2 61 (58) 75 43 40.3 (30.0–62.2) 1.00

G3 45 (42) 51 30 22.7 (14.9–46.0) 1.56 (0.93–2.64) 0.093
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Table 3

Survival between treatment groups by patient, tumor, and treatment characteristics.

No. of patients (%) Overall survival, median, mo 5-year survival (%)

Observation Adjuvant CRT Observation Adjuvant CRT P-value Observation Adjuvant CRT

All patients 61 (55) 50 (45) 36.2 33.4 0.969 38 35

Age, yrs

<75 39 (46) 45 (54) 36.2 36.5 0.688 35 41

P75 22 (81) 5 (19) 60.0 25.0 0.181 47 0

Gender

Female 25 (57) 19 (43) 41.7 36.9 0.581 36 32

Male 36 (54) 31 (46) 32.2 33.4 0.776 41 36

Node

Negative 42 (75) 14 (25) 55.4 103.2 0.199 52 83

Positive 19 (35) 36 (65) 13.0 21.6 0.092 13 20

Primary tumor

Tumor<=3 cm 44 (56) 34 (44) 55.4 36.5 0.779 43 37

Tumor > 3 cm 16 (53) 14 (47) 21.7 39.9 0.495 31 34

T-stage 1/2 43 (69) 19 (31) 53.6 40.3 0.336 40 48

T-stage 3/4 18 (37) 31 (63) 18.5 25.0 0.863 35 23

Histology

Grade 1–2 39 (64) 22 (36) 32.2 62.2 0.110 37 54

Grade 3 19 (42) 26 (58) 41.7 20.8 0.282 42 22
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