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Abstract

Background: The role of adjuvant chemotherapy (CT) or combina-
tion chemoradiation (CRT) remains uncertain for ampullary carci-
noma (AC). In this analysis, we reviewed our institution’s experience 
with early-stage AC.

Methods: AC patients who had definitive surgical intervention at 
the University of Alabama, Birmingham, between 2005 and 2015, 
were identified. Clinicopathologic factors and disease statuses were 
obtained from chart review. The univariate Cox proportional hazard 
model was conducted for evaluating the parameters associated with 
overall survival (OS). Kaplan-Meier method and log-rank method 
were used to compare the time-to-events. We estimated the survival 
for the patients who had definitive surgery (pancreaticoduodenecto-
my (PD) or ampullectomy), and followed them up with assessing the 
influence of adjuvant treatment (chemoradiotherapy or CT) alone on 
the survival in the early-stage (stage I/II) AC.

Results: A total of 63 patients had definitive surgery. The median OS 
and progression-free survival (PFS) for all the patients who had defin-
itive surgery were 40.5 months and 28 months, respectively. Adjuvant 
treatment was administered in 60% of patients with early-stage (stage 
I/II) AC (CT 36% and CRT 24%), while 22% were on surveillance 
post surgery. The pathological stage ≥ 2, Lymph node (LN) metasta-
sis, peri-nodal extension (PNE) and peri-pancreatic extension (PPE) 
were found to be the determinants for poor OS and PFS by univariate 
analysis. Multiple Cox regression of these variables showed a signifi-

cant influence of PPE and pathological staging on the OS and PFS, 
respectively. In the early-stage AC with no high-risk features, adju-
vant therapy did not improve the survival over surgery alone (40.5 vs. 
51.7 months, P = 0.93). The addition of radiation to CT did not yield 
improved outcome in early-stage cancers. For CRT and CT, OS was 
22.8 versus 65.7 months (P = 0.3975), and PFS was 25.3 versus 65.7 
months (P = 0.4699).

Conclusions: In the early-stage AC, adjuvant therapy may not im-
prove the outcome in the short term but may benefit over a long pe-
riod. It should be considered, especially in patients with adverse risk 
factors. Radiation therapy may not be useful in managing AC in the 
adjuvant setting.

Keywords: Ampullary cancer; Cancer of ampulla of Vater; Adju-
vant treatment; Early-stage ampullary cancer; Peri-ampullary cancer; 
Post-operative management of ampullary cancer; Adverse factors for 
ampullary cancer

Introduction

Ampullary carcinomas (ACs) arise distal to the bifurcation of 
the distal common bile duct and pancreatic duct or from the pa-
pilla [1]. It is a rare disease in the general population (4 - 6 per 
million) and is the second most frequent (6%) peri-ampullary 
cancers after pancreatic cancer [2, 3]. With the advancements 
in available imaging technology, their diagnosis (and hence 
the incidence) is increasing in the last three decades [4]. Close 
to 20% of common bile duct obstructions are tumor-related, 
warranting careful workup for all obstructive jaundice cases 
[5]. Risk stratification of AC is a challenging task. Conven-
tionally, they are staged by the tumor, node, metastasis (TNM) 
system of the combined American Joint Committee on Cancer 
(AJCC)/Union for International Cancer Control (UICC) [6]. 
Early-stage cancers like stage I/II are expected to have a good 
prognosis.

Currently there are no guidelines for management of ACs 
and they are treated in line with pancreatic cancer based on 
multidisciplinary consensus. Adjuvant therapy is suggested for 
“perceived” high-risk features including lymph node (LN) me-
tastasis, T3/T4 [7, 8]. Very low incidence of AC and absence 
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of randomized clinical trials posed challenges in identifying 
clinicopathological risk factors associated with poor outcomes 
in AC. In the present retrospective study, we attempted to iden-
tify clinicopathological adverse risk factors in clinical stage 
I/II AC patients who had definitive surgery (pancreaticoduo-
denectomy (PD) or ampullectomy) in our hospital.

Materials and Methods

A retrospective cohort study was done at the University of 
Alabama, Birmingham, at Birmingham Hospital after receiv-
ing appropriate approvals by the Office of the Institutional Re-
view Board to determine the clinical outcomes of early-stage 
AC. Utilizing billing search engines and Current Procedural 
Terminology (CPT) codes, ampullary cancer patients managed 
between the years of January 2005 and December 2015 were 
identified in the electronic medical records (EMRs). From 
chart review, demographic data like age, gender, and race, 
social history like smoking/alcohol use, lab data like albumin 
and CA19, clinical staging, type of surgery, pathological stage 
(P stage), adjuvant therapy and performance status were col-
lected. This study was conducted in compliance with all the 
applicable institutional ethical guidelines for the care, welfare 
and use of animals.

The clinical staging (cTNM) was based on imaging (com-
puted tomography (CT)/magnetic resonance imaging (MRI) 
and endoscopic ultrasonography (EUS)) before the surgery. 
Pathological staging (pTNM) was based on the operative 
pathology report. It included histological grade of the tumor 
(from undifferentiated to well-differentiated), margin status, 
lymphovascular invasion (LVI), peri-neural invasion (PNI), 
portal vein invasion (PVI), peri-pancreatic soft tissue extension 
(PPE), peri-nodal extension (PNE), lymph node (LN) metas-
tasis and invasion of adjacent organs. In this study, the AJCC 
seventh edition (2010) for staging the AC was adopted, which 
differs significantly from the AJCC eighth edition (2018). In 
the seventh edition, the node-positive disease was still consid-
ered as early-stage (stage IIB), while in the eighth edition, it is 
considered an advanced stage (stage IIIA). The demographical 
and oncological characteristics were summarized with means 
and standard deviations for continuous variables and propor-
tions for categorical variables.

Overall survival (OS) was defined as the time between 
surgery and death and was censored at the last follow-up date 
if the patients were still alive. Progression-free survival (PFS) 
was defined as the time to recurrence post surgery. Kaplan-
Meier method was used to compare the OS or PFS among 
subgroups, and the P values were calculated by the log-rank 
method. The univariate Cox proportional hazard model was 
conducted for evaluating the predictors of OS and PFS.

A total of 80 patients were retrospectively evaluated. Sev-
enty-four were considered clinically resectable at presentation. 
However, nine patients did not get definitive surgeries (seven 
patients were upstaged intra-operatively, and the operations 
were aborted), and two patients were lost in the follow-up af-
ter the surgery. Finally, 63 patients were included in the study 
cohort. The study cohort included only the patients with a de-

finitive surgical intervention who received adjuvant therapy 
or surveillance alone. Adjuvant therapy was given in the form 
of concurrent chemoradiation (CRT) or chemotherapy (CT) 
alone. For the analysis of adjuvant therapy, we included only 
the AC that remained as early-stage (P stage I/II) and excluded 
the AC that got upstaged post surgery (P stage III/IV).

Results

The median age of the cohort was 61 years, with 51% (32/63) 
women and predominantly whites (82.5%). Only 11% of the 
study population had a history of pancreatitis, while 23.8% 
had diabetes mellitus. Smoking and alcohol history was pre-
sent in 42.9% and 19.1%, respectively. Out of 63 patients in 
the cohort, 87% remained early-stage after surgery, while eight 
patients got upstaged (seven stage III and one stage IV). The 
rest of the baseline characteristics are summarized in Table 1.

Survival

The median OS of the entire cohort of 80 patients was 40.5 
months (Fig. 1a). The survival rate of the whole cohort was 
94.4% at the end of the first year and dropped to 19% in the 
10th year. The median PFS of the cohort was 28 months (Fig. 
1b), and PFS rate was close to 13% at the end of the 10 years.

The univariate analysis showed a statistically significant 
influence of pathological staging (P stage) ≥ 2, LN metastasis, 
PNE, and PPE on the OS and PFS (Table 2). For OS, multi-
ple Cox regression, including LN metastasis, PPE, PNE, and 
P stage, only suggested the significant effect of PPE, partially 
due to the small sample size and multicollinearity. For PFS, 
multiple Cox regression, including LN metastasis, PPE, PNE, 
and P stage, only suggested the significant effect of P stage, 
partially due to the small sample size and multicollinearity.

In the early-stage AC group, the median OS and PFS were 
44.1 months and 40.5 months, respectively. In stage I AC, me-
dian OS and PFS were close to 7 years.

Influence of adjuvant therapy in early-stage ampullary 
cancer

Thirty-three patients received either adjuvant treatment, while 
12 patients were put on surveillance. Adjuvant therapy was of-
fered to patients with LN disease and/or positive margins.

Surgery alone versus surgery plus adjuvant treatment

There was no significant difference in the median OS for the 
patients who were on surveillance compared to those who re-
ceived adjuvant therapy (40.5 vs. 51.7 months, P = 0.93). Five-
year survival rate was worse in the adjuvant therapy group 
(43% vs. 50%), but the 10-year survival rate was 30% in them, 
and none of the patients in the surveillance group were alive (at 
10-year mark) (Fig. 2a).
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Table 1.  Demographical and Oncological Characteristics of Patients

Characteristics Median (SD) or N (%) (N = 63)
Age 61.0 (10.8)
Gender (women) 32 (50.8%)
Race
  White 52 (82.5%)
  AA 8 (12.5%)
  Asian 3 (5%)
Smoking (yes) 27 (43%)
Alcohol (yes) 11 (17%)
History of pancreatitis (yes) 7 (11.1%)
Diabetes 15 (23.8%)
Albumin
  < 2 2 (3%)
  2 - 3.5 29 (46%)
  > 3.5 28 (45%)
  Not available 4 (6%)
CA19 230.9 (438.8)
T stage
  Tis 1 (1.6%)
  T1 43 (68.3%)
  T2 12 (19.1%)
  T3 3 (4.8%)
  Tx 4 (6.4%)
N stage
  N0 42 (67%)
  N1 20 (31.4%)
  Unavailable 1 (1.6%)
M stage
  M0 62 (98.4%)
  M1 1 (1.6%)
Final clinical stage
  1 41 (65.1%)
  2 22 (34.9%)
Biliary stent (pre-operative) 40 (63.5%)
Type of surgery
  Partial pancreatectomy 60 (95.2%)
  Total pancreatectomy 1 (1.6%)
  Ampullectomy 2 (3.2%)
Gross morphology
  Tumor 56 (88.9%)
  Ulcer 6 (9.5%)
  Undefined 1 (1.6%)
Tumor histology
  Ductal adenocarcinoma 2 (3.2%)
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The median PFS followed the same trend as the OS. Pa-
tients who received adjuvant therapy did not have any favora-
ble outcome over the surgery alone (30.6 vs. 51.7 month, P = 
0.71) in the first 5 years. However, at the 10-year milestone, 
20% of the patients in the adjuvant therapy group had recur-
rence while all the patients in the surveillance group either 
died (Fig. 2b).

CT versus CRT

To assess the benefit of adding radiation to CT, the CRT group 
was compared with the CT group. Radiation was offered to 
patients with positive margins and LN disease at the physi-
cian’s discretion. In the CT group, the majority of them got 
capecitabine alone. Other CT agents like gemcitabine alone, 
5-fluorouracil (5-FU) alone, gemcitabine/capecitabine, and 

gemcitabine/cisplatin were used in some patients. In the CRT 
group, capecitabine and 5-FU were used as radiosensitizers.

For the early-stage AC, adjuvant radiation did not show 
survival benefit (22.8 vs. 65.7 months, P = 0.39) (Fig. 3a). 
Even though the survival rate was higher in CT group at 5-year 
mark, over 10 years, that difference narrowed to 5%. Similarly, 
PFS was better in the CT group (25.3 vs. 65.7 month, P = 0.46) 
(Fig. 3b).

Discussion

The definitive treatment for early-stage AC is surgery [1]. 
Overall the clinical outcomes rely on post-operative factors 
including pathological staging and identification of the high 
features such as size of the tumor, margin status, pathologi-
cal staging, PVI, PNI, PNE, and PPE [9]. AC associated with 

Figure 1. Overall survival (a) and progression-free survival (b) of study cohort.

Characteristics Median (SD) or N (%) (N = 63)
  Signet-ring cell carcinoma 2 (3.2%)
  Adenocarcinoma (not otherwise specified) 57 (93.6%)
Margin status
  Involved 3 (4.8%)
  Uninvolved 58 (92%)
  N/A 2 (3.2%)
Lymphovascular invasion (yes) 15 (23.8%)
Peri-neural invasion (yes) 10 (15.9%)
Peri-pancreatic soft tissue extension (yes) 12 (19.1%)
Peri-nodal extension (yes) 33 (52.4%)
Treatment modality
  Adjuvant chemotherapy 25 (39%)
  Adjuvant chemotherapy + radiation 13 (22%)
  No adjuvant therapy 25 (39%)
  Post-operative therapy for advanced stage 5 (7%)
  Unknown management 13 (21%)

SD: standard deviation; AA: Asian Americans.

Table 1.  Demographical and Oncological Characteristics of Patients - (continued)
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hereditary polyposis syndromes like familial adenomatous 
polyposis (FAP) and hereditary nonpolyposis colorectal can-
cer (HNPCC) present at an earlier age than sporadic cases 
[10, 11]. Molecular studies show improved survival in AC 

with microsatellite instability (MSI), while immunohisto-
logical studies did not show any correlation with survival 
[12]. Risk stratification based on molecular profiles with mu-
tations like TP53, K-RAS, APC, ELF-3, WNT, PI3K, and 

Figure 2. Overall survival (a) and progression-free survival (b) of stages 1 and 2 patients: surgery alone versus surgery plus 
adjuvant treatment.

Figure 3. Overall survival (a) and progression-free survival (b) of patients in stages 1 and 2: surgery plus chemotherapy versus 
surgery plus chemotherapy plus radiation.

Table 2.  Univariate Analyses of Overall Survival and Progression-Free Survival

Characteristics
Overall survival Progression-free survival

Hazard ratio (95% CI) P Hazard ratio (95% CI) P
Age 1.00 (0.96 - 1.03) 0.8251 1.00 (0.97 - 1.04) 0.796
Gender (men vs. women) 0.88 (0.43 - 1.80) 0.7201 1.38 (0.70 - 2.73) 0.3577
Race (AA vs. non-AA) 1.11 (0.39 - 3.18) 0.8502 0.83 (0.29 - 2.36) 0.7286
Smoking (no vs. yes) 0.90 (0.45 - 1.80) 0.7549 1.26 (0.65 - 2.45) 0.4591
Diabetes 0.65 (0.28 - 1.51) 0.3173 0.79 (0.37 - 1.66) 0.5325
Albumin (> 3.5 vs. < 3.5) 1.34 (0.65 - 2.79) 0.4289 1.32 (0.66 - 2.61) 0.4344
LVI (yes vs. no) 1.40 (0.57 - 3.44) 0.5247 1.86 (0.83 - 4.16) 0.1301
LN metastasis (+ vs. -) 2.23 (1.08 - 4.60) 0.0305 2.94 (1.45 - 5.96) 0.0027
PNI (yes vs. no) 0.69 (0.24 - 1.99) 0.4965 0.71 (0.27 - 1.83) 0.474
Grade (vs. G1) 1.30 (0.44 - 3.83) 0.6368 1.24 (0.47 - 3.28) 0.6703
PPE (yes vs. no) 3.89 (1.73 - 8.71) 0.001 4.36 (1.93 - 9.87) 0.0004
PNE (yes vs. no) 2.58 (1.25 - 5.31) 0.0105 3.79 (1.84 - 7.79) 0.0003
P stage (> 2 vs. ≤ 2) 2.91 (1.10 - 7.71) 0.0314 3.71 (1.44 - 9.54) 0.0065

CI: confidence interval; PPE: peri-pancreatic extension; LN: lymph node; PNE: peri-nodal extension; PNI: peri-neural invasion; P stage: pathological 
stage; LVI: lymphovascular invasion; AA: Asian Americans.
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ERBB2 has been proposed, but none of them are popular in 
current clinical practice [9, 13-16].

In this study, the focus was on recognizing the adverse 
factors in early-stage (clinical) AC who get upfront defini-
tive surgery, the role of adjuvant treatment in the early-stage 
(pathological) AC, and also the benefit of radiation among 
the patients who proceed to get adjuvant therapy. These re-
sults will help treating physicians in making informed deci-
sions.

Risk stratification of AC

One of the early studies in AC out of Memorial Sloan-Ket-
tering Cancer Center showed that clear margins and absence 
of LN metastasis conferred better prognosis while the other 
pathological factors like tumor size, T staging, histology, PNE, 
and PVI had no impact on the outcome of the patients who 
get definitive surgery (Whipple’s) in AC [1]. In another study 
with more than 5,000 cases, pathological features like histol-
ogy type, grade, P stage, and pre-existing ampullary adenomas 
were considered for risk stratification. Low-grade papillary 
carcinomas had a better prognosis than a mucinous or not-oth-
erwise specified (NOS) adenocarcinoma. Cancers developing 
from pre-existing adenomas had better survival than de novo 
cancers [4]. Association of poor outcomes with PNI and LVI in 
AC patients was also established in another retrospective study 
by Chavez et al [17].

In this study, PPE and P stage (≤ 2 or > 2) had a significant 
impact on the OS and PFS. Other adverse risk factors like LN 
metastasis and PNE seem to have some effect on the survival. 
Age of diagnosis, gender, race, smoking history, and diabetes 
have no bearing on the survival. These are in line with previ-
ously reported studies.

Role of adjuvant therapy in early-stage AC

In the early-stage AC, there are no clear guidelines on adjuvant 
therapy. The consensus was to offer it in AC with “high-risk” 
features like nodal metastasis and invasion of the pancreas by 
the tumor (T3/T4) [7, 18]. In a study out of Duke University, 
the authors argued that adjuvant therapy should be given even 
to stage I AC [8].

In the present study, when compared to the adjuvant thera-
py (CT or CRT) group, the surveillance group did better in the 
first 5 years. This survival advantage did not consolidate over 
the 10 years, and in fact, it was worse: the survival rate was 
30% in the adjuvant therapy group while none of the surveil-
lance group patients were alive. Pending validation by larger 
prospective trials, there seems to be role of adjuvant therapy in 
selected sub-population with early-stage cancer, likely those 
with presumed high-risk features (pT2, LN, and positive mar-
gins). Even though few retrospective studies suggest the im-
pact of histologic classification (pancreaticobiliary vs. intes-
tinal) on outcomes, there are no marked differences in their 
management currently [19].

In the current clinical practice, there is still hesitancy in 

administering adjuvant therapy (CT or CRT) in early-stage 
AC. Extrapolating the data from the pancreatic cancer trials, 
the benefit of adjuvant CT is advocated [20]. The fluorouracil, 
leucovorin, oxaliplatin and irinotecan (FOLFIRINOX) com-
bination is widely used in suitable (good performance status) 
patients if adjuvant CT alone is considered [21]. Gemcitabine 
alone or its combination with capecitabine is reasonable in pa-
tients with poor performance status [20, 22].

The benefit of adjuvant radiation alone or in combination 
with CT is under scrutiny. Some studies were able to show 
the benefit of just radiation therapy (without a combination of 
CT) in early-stage cancers [23]. The European societies even 
advise against radiation (based on European Study Group for 
Pancreatic Cancer (ESPAC)-1 trial), but in the USA, it is still 
used in selected cases [24]. If CRT is considered, 5-FU or 
capecitabine is administered during radiation. Usually, it fol-
lows 4 months of systemic therapy. In this study, the addition 
of radiation to CT did not improve the outcome significantly, 
and it should be avoided and the patients should be protected 
from any extra morbidity.

Small sample size and retrospective model are the major 
limitations of this study, but the results are in accordance with 
other retrospective studies in the literature. We have close to 10 
years of follow-up, which is one of the unique parts of this study.

Conclusions

Risk stratification of AC is essential in formulating the best 
management plan for early-stage cancers. Adjuvant therapy 
should be considered in patients with high-risk features includ-
ing post-operative upstaging, PPE, LN metastasis, and PNE. 
The benefit of adding CRT to CT is inconclusive and needs 
to be validated in randomized trials. It can be considered in 
selected patients with high-risk features. Given the dismal out-
comes of even early-stage AC who have successful curative 
surgeries, there is an unmet need for multi-center, randomized 
trials to guide adjuvant therapy.
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