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ABSTRACT
BACKGROUND
Duodenal adenocarcinoma (DA) and intestinal-type papilla of Vater adenocarcinoma 

(it-PVA) are rare malignancies of the gastrointestinal tract. Current therapeutic options 

are nowadays translated from treatment strategies for patients with colorectal cancer 

due to histopathological similarities. 

AIM
The aim of this study is to retrospectively investigate the clinical outcome of patients 

with DA and it-PVA.

METHODS
All patients with DA and it-PVA diagnosed between 2000 and 2017 were included at 

two academic centers in the Netherlands. All patients with histopathological confirmed 

DA or it-PVA were eligible for inclusion. Clinical outcome was compared between DA 

and it-PVA per disease stage. In the subgroup of stage IV disease, survival after local 

treatment of oligometastases was compared with systemic therapy or supportive care.

RESULTS
In total, 155 patients with DA and it-PVA were included. Patients with it-PVA presented 

more often with stage I disease, while DA was more often diagnosed at stage IV 

(P<0.001). Of all patients, 79% were treated with curative intent. The median survival 

was 39 months and no difference in survival was found for patients with DA and it-

PVA after stratification for disease stage. Seven (23%) of 31 patients with synchronous 

stage IV disease underwent resection of the primary tumor combined with local 

treatment of oligometastases. Local treatment of metastases was associated with in an 

overall survival of 37 months, compared to 14 and 6 months for systemic therapy and 

supportive care, respectively. 

CONCLUSION
Survival of patients with DA and it-PVA is comparable per disease stage. These results 

suggest a potential benefit for local treatment strategies in selected patients with 

oligometastases, although additional prospective studies are needed.
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CORE TIP
This study demonstrates the clinical outcome for duodenal adenocarcinoma and 

intestinal-type Papilla of Vater adenocarcinoma, which are rare tumor types of the 

gastro-intestinal tract. The overall survival is comparable per disease stage, resulting 

in a median survival of 39 months. Most patients (79%) are treated with curative intent 

by surgical resection of the tumor. For patients with metastatic disease, local treatment 

of metastases was associated with a better overall survival compared to systemic 

treatment of supportive care. Future prospective studies are needed to confirm this 

survival benefit.  
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INTRODUCTION
Duodenal adenocarcinoma (DA) is a rare malignancy of the gastrointestinal tract with 

an incidence of approximately 0.5 per 100.000 persons and it constitutes less than 5% of 

all gastrointestinal tumors.1-3 Despite its rarity, the incidence of DA has increased over 

the last years.3,4 Papilla of Vater adenocarcinoma (PVA) also develops as primary tumor 

in the duodenal wall.5 The papilla of Vater has an ambiguous position in the duodenum 

since tumors originating from the papilla can be classified based on their histological 

differentiation as either intestinal- or pancreaticobiliary-type.6 While the outcome of 

pancreaticobiliary-type PVA resembles pancreatic or bile duct cancer, clinical outcome 

of patients with intestinal-type PVA (it-PVA) is comparable to DA.7,8 Interestingly, it-

PVA carcinomas and DA show considerable overlap in molecular features and clinical 

behavior, underlining the rationale for similar treatment strategies.9,10 However, 

comparisons between clinical characteristics and outcome of these tumor types are 

sparse. 

Surgical resection of the primary tumor is the preferred treatment option for patients 

with localized tumors.11,12 But, no practical guidelines exist for patients with metastatic 

disease stages. Recent studies have identified histopathological and molecular 

biological similarities between small bowel adenocarcinomas (SBA), including DA and 

it-PVA, and colorectal cancer (CRC).2,13 Therefore, treatment protocols for patients with 

DA and it-PVA are increasingly based on combined multimodality therapy regimens 

that are already established and validated for patients with CRC.14,15 

Optimal curative therapy for patients with metastatic CRC comprises of local 

treatment of oligometastases, alone or combined with (induction) chemotherapy.16-18 

The benefit of these approaches has not been investigated for patients with DA and it-

PVA. Based on the comparability with CRC, our clinical practice was changed towards 

local treatment for all consecutive patients with DA and it-PVA with oligometastases 

of the liver and lymph nodes. These patients were considered for resection of the 

primary tumor combined with local treatment of oligometastases, according to the 

guidelines for patients with CRC. This study aims to investigate the clinical outcomes 

of patients with DA and it-PVA and evaluate the effect of the introduction of this new 

way of treatment in these selected patients with metastatic disease by comparing this 

regimen to systemic treatment and supportive care. 
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METHODS
STUDY POPULATION AND INCLUSION CRITERIA
This retrospective case series analysis included all consecutive patients with DA or 

PVA treated at one of the locations of the Cancer Center Amsterdam, Amsterdam 

UMC (VUMC and AMC, Amsterdam) from 2000 to 2017. To assess all eligible patients, 

a systematic search was performed in the automated pathology database (PALGA), 

in which all histopathological confirmed diagnoses by either biopsy or resection are 

documented. All patients ≥18 years with histopathological confirmed intestinal-type 

adenocarcinoma of the duodenum or intestinal-type PVA were eligible for inclusion. 

Histopathological confirmation was based on the written pathology report and no 

additional staining was performed if histological differentiation was unspecified, 

omitting these patients for further analysis.19,20 Patients with tumors other than intestinal-

type adenocarcinoma or metastases from other primary tumors were excluded, as well 

as patients diagnosed with a malignancy within 5 years prior to or after the diagnosis. 

The medical ethics committees of both medical centers approved of this retrospective 

multicenter study (#2017.215 and #W17_399), in accordance with the Declaration of 

Helsinki. 

LOCAL TREATMENT OF OLIGOMETASTASES
At location VUMC, the clinical treatment of patients with oligometastases of DA or 

it-PVA changed into applying local treatment of metastases. Consecutive patients 

presenting at location VUMC with synchronous liver or lymph nodes metastases 

were discussed at a multidisciplinary meeting with experience in the management of 

hepatobiliary disease for consideration of resection of the primary tumor combined 

with local treatment of metastases, i.e. resection or ablation. Patients were considered 

if they had sufficient performance status and in case local therapy was technically 

feasible, according to the guidelines for local treatment of CRC liver metastases.21 

Briefly, the following criteria were applied to select candidate patients for local 

treatment of oligometastases:

1. Patients with synchronous oligometastases of the liver, with the following criteria:

a.  The aim of liver resection was to achieve a complete resection with negative 

resection margins and leave sufficient functioning liver.

b.  Patients were considered for ablative therapy if deemed unfit for surgery, or 

unfavorable location of the metastases for surgery was present, or insufficient 

liver remnant after resection was expected after resection.22 

2.  Patients with synchronous lymph node metastases for which resection of the 

metastases was feasible during resection of the primary tumor. 
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When repeat metastases occurred after local treatment of liver metastases, local 

treatment was again considered in one patient. 

Consecutive patients presenting at the AMC location were also discussed at a 

dedicated multidisciplinary meeting and received standard of care for metastatic 

disease, i.e., systemic therapy or supportive care. Patients treated with local therapy 

of metastases were compared to the standard of care for metastatic disease applied 

at the AMC location and a historic cohort concerning all patients treated before the 

introduction of this novel strategy at the VUMC location. To optimally compare the 

effect of local treatment of metastases, a subgroup analysis was performed on patients 

with synchronous metastases confined to the liver. Patients with synchronous liver 

metastases who received systemic treatment or supportive care were retrospectively 

reviewed by a surgeon blinded for outcome for previous feasibility of application of 

local therapy based on location, number, and size of metastases.

COLLECTION OF DATA 
All relevant data were retrospectively collected, including age, sex, ASA-score, site 

of primary tumor, disease stage (AJCC staging system, 8th edition),23 tumor size, 

histopathological subtype, location and number of metastases, and treatment, 

including type of surgical resection, local treatment of metastases and systemic 

therapy, including specified treatment regimens. Involvement of lymph nodes was 

either classified as regional (N1 / 2) or distant (M1), depending on the location of 

lymph node involvement according to the AJCC staging system. Follow-up of patients 

included clinical assessment and diagnostic imaging every 6 months or based on 

clinical symptoms. Overall survival was calculated from the date of diagnosis until date 

of death or date of last follow-up. Surgery related deaths, defined as patient death 

within 30 days after resection of the primary tumor or a palliative bypass procedure, 

were excluded for survival analysis.

STATISTICAL ANALYSIS
Descriptive statistics were reported for demographics and clinicopathological 

characteristics. Continuous variables are presented as median (interquartile range 

[IQR]) and comparisons between groups were analyzed using the Student’s t-test or 

one-way ANOVA, as appropriate. Categorical variables are presented as frequencies 

(percentages), and were analyzed using the χ2-test. Overall survival was calculated using 

the Kaplan-Meier method and statistical significance for survival was assessed using 

the log-rank test. A P-value <0.05 was considered statistically significant. Statistical 

analyses were computed using SPSS® version 25 (IBM, New York, USA).
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RESULTS
STUDY POPULATION
A total of 155 consecutive patients were identified; 99 consecutive patients with 

DA and 56 patients with it-PVA. Patient characteristics are summarized in Table 1. 

Baseline characteristics were comparable between DA and it-PVA. Patients with it-PVA 

presented more often with stage I disease compared to patients with DA (32% versus 

7%, respectively), while DA was more often diagnosed at stage IV disease (29% versus 

9% for it-PVA, P <0.001). Treatment with curative intent was performed in 122 (79%) of 

the included patients. Among these, 90% of the patients with it-PVA were treated with 

surgery alone. Curative resection combined with either (neo)adjuvant therapy (28%) or 

local treatment of metastasis (11%) was more common in patients with DA compared 

to it-PVA (P = 0.003). In patients with metastases, the use of palliative chemotherapy 

did not significantly differ between patients with DA (90%) and it-PVA (100%, P = 0.848). 

Of all patients, 86 (55%) were followed until death and the median follow-up period 

was 55 months (IQR 22–82 months) for patients still alive at the end of follow-up. 

Median survival for the entire cohort was 39 months, and the 1-year, 3-year and 

5-year overall survival (OS) rates were 72%, 38% and 23%, respectively. There was no 

significant difference in OS between patients with DA and it-PVA, after adjusting for 

disease stage (Figure 1). The median OS for stage I-II was 113 months and 133 months 

(P = 0.841), OS for stage III was 50 months and 49 months (P = 0.927) and OS for stage 

IV was 14 months and 13 months (P = 0.676) for DA and it-PVA, respectively. 
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Table 1. General characteristics of all patients with duodenal adenocarcinoma 
and intestinal-type papilla of Vater adenocarcinoma included in this study.

  Total  Duodenum  Papilla  

  n = 155  n = 99  n = 56  P-value

Age              0.237

Age, median [IQR] 64 [58 - 73] 63 [56 – 72] 66 [58 – 74]

Sex (%) 0.742

Male  94 (60.6) 61 (61.6) 33 (58.9)

ASA (%) 0.852

ASA I 19 (12.3) 12 (12.1) 7 (12.5)

ASA II  83 (53.5) 49 (49.5) 34 (60.7)

ASA III 31 (20.0) 19 (19.2) 12 (21.4)

ASA IV 1 (0.6) 1 (1.0) 0 (0.0)

NR 21 (13.5) 18 (18.2) 3 (5.4)

TNM stage (%) < 0.001

Stage I  25 (16.1) 7 (7.1) 18 (32.1)

Stage II  26 (16.8) 20 (20.2) 6 (10.7)

Stage III  65 (41.9) 39 (39.4) 26 (46.4)

Stage IV 34 (21.9) 29 (29.3) 5 (8.9)

NR 5 (3.2) 4 (4.0) 1 (1.8)

Treatment (%) 

Curative intent  122 (78.7) 71 (71.7) 51 (91.1) 0.003

Surgery 89 (73.0) 43 (60.6) 46 (90.2)

Neoadjuvant + surgery 3 (2.5) 3 (4.2) 0 (0.0)

 Surgery + adjuvant 
therapy 21 (17.2) 17 (23.9) 4 (7.8)

Primary resection + 
treatment metastasis 9 (7.4) 8 (11.3) 1 (2.0)

Palliative treatment  23 (14.8) 20 (20.2) 3 (5.4) 0.848

Chemotherapy 21 (91.3) 18 (90.0) 3 (100.0)

Radiotherapy 1 (4.3) 1 (5.0) 0 (0.0)

Chemotherapy + 
radiotherapy 1 (4.3) 1 (5.0) 0 (0.0)

Best-supportive care 8 (5.2) 7 (7.1) 1 (1.8)

NR 2 (1.3) 1 (1.0) 1 (1.8)

Duodenum = duodenal adenocarcinoma, Papilla = intestinal-type Papilla of Vater 
Adenocarcinoma
ASA = American Society of Anaesthesiologists physical status classifi cation system (ASA-score), 
TNM = disease stage according to the American Joint Committee on Cancer staging system 
(AJCC 7th edition), IQR = Interquartile range, NR = not reported
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Survival specified for duodenal adenocarcinoma and intestinal-type papilla of Vater 
adenocarcinoma in stage I-II (P = 0.841, A) stage III (P = 0.927, B) and stage IV (P = 0.676, C). 
Kaplan-Meier curves are shown. No. at risk = number at risk. 
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Figure 1. Survival per disease stage is similar for duodenal adenocarcinoma and 
intestinal-type papilla of Vater adenocarcinoma. 
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SURVIVAL OF PATIENTS WITH METASTASES
To investigate the outcomes of patients with metastatic disease, 34 patients with 

synchronous metastatic DA and it-PVA at initial presentation were eligible for analyses. 

Three patients were excluded due to surgery related deaths, which included two 

patients after resection of the primary tumor and one patient after a palliative bypass 

procedure. Subsequently, 31 patients were divided retrospectively into three treatment 

modality groups: local treatment of oligometastases (n = 7), systemic treatment (n = 20), 

or supportive care (n = 4, Table 2). All patients selected for local treatment presented 

with synchronous oligometastases and they underwent resection of the primary tumor, 

while none of the patients received induction chemotherapy prior to resection or 

adjuvant therapy. In addition, these patients underwent synchronous metastasectomy 

(n = 5), or ablation of liver metastases (n = 1), or a combination of metastasectomy 

and ablation (n = 1). One patient in this group underwent an additional resection of 

metachronous liver metastases and three patients received palliative chemotherapy 

for recurrence of metastases. In all stage IV patients, capecitabine combined with 

oxaliplatin (CAPOX) was most commonly administered as systemic therapy (n = 13). 

Other administrated regimens are reported in Table 2. One patient also received 

radiotherapy besides systemic therapy. The supportive care group was defined 

as patients who did not receive any type of treatment for the primary tumor and 

metastases. A palliative bypass procedure was performed in 11 patients of the systemic 

treatment group and in 3 patients of the supportive care group. The median OS was 37 

months in the patient group receiving local treatment of metastases, versus 14 months 

for the patient group receiving systemic treatment and 6 months for patients receiving 

supportive care, after a median follow-up of 23 months (IQR 15–34 months) for patients 

still alive. Local treatment of metastases was associated with a better survival with 5 

of 7 of the patients alive after 2 years (Figure 2A). Subgroup analysis of all patients 

with metastases confined to the liver and retrospectively deemed eligible for local 

treatment confirmed these results, including four patients still alive after almost 2 years 

following local treatment of metastases (Figure 2B). 
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Table 2. General characteristics of all patients with stage IV duodenal adenocarcinoma and intestinal-type papilla 
of Vater adenocarcinoma.

   Total Local treatment
of metastases

n = 7

Systemic treatment

n = 20

Supportive Care

n = 4n = 31

Age (n)                

Age, median [IQR]  
63 [58 – 

71] 69 [59 – 73] 62 [52 – 73] 63 [58 - 67]

Sex (n)                

Male 17  5 11 1 

Origin (n)                

Duodenum 27 7 17 3 

Papilla (intestinal-type) 4 0 3 1 

ASA (n)                

ASA I  3 1 2 0 

ASA II  13 4 8 1 

ASA III  4 1 1 2 

NR 11 1 9 1 

Metastatic site (n)                

Liver   13 5 7 1 

Lymphatic  4 2 2 0 

Lung  2 0 2 0 

Peritoneal  9 0 6 3 

Lung + liver or lymphatic 3 0 3 0 

Number of liver oligometastases ^ (%)         

Number, median [IQR] 2 [1 – 7] 2 [1 – 3] 4 [1 – 15] 3

Local treatment of liver metastases (n)            

Metastasectomy 5 (14.7) 5 N/A N/A

Ablation  1 (2.9) 1 N/A N/A

Metastasectomy + ablation 1 (2.9) 1 N/A N/A

Systemic therapy (n)ⱡ                  

5-FU-LV  1 (2.9) 0 1 0 

Capecitabine  5 (14.7) 0 5 0

CAPOX  13 (41.9) 2 11 0 

EOX  1 (2.9) 0  1 0 

FOLFOX  1 (2.9) 1 0 0 

FOLFOX + radiotherapy 1 (2.9) 0 1 0 

No chemotherapy 6 (19.4) 3 0  3 

Unspecifi ed chemotherapy 1 (2.9) 0 1 0 

NR 2 (6.5) 1 0 1 

5-FU-LV = 5-fl uorouracil and leucovorin, CAPOX = capecitabine and oxaliplatin, EOX = epirubicine, oxaliplatin and capecitabine, 
FOLFOX = 5-fl uorouracil and oxaliplatin. 
^Only patients with oligometastases of the liver
IQR = Interquartile range, NR = not reported, N/A = not applicable* indicates signifi cant P-value, ⱡ in palliative setting

 

Table 2. General characteristics of all patients with stage IV duodenal adenocarcinoma and 
intestinal-type papilla of Vater adenocarcinoma.
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A.  Overall survival for patients treated with local therapy of metastases compared with systemic 
therapy or supportive care. All stage IV patients were included. 

B.  Subgroup analysis of patients with liver metastases eligible for local treatment only.  
Kaplan-Meier curves are shown per treatment group, LT = local treatment of metastases,  
ST = systemic therapy and SC = supportive care. No. at risk = number at risk.
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Figure 2. Overall survival for patients with stage IV duodenal adenocarcinoma and 
intestinal-type papilla of Vater adenocarcinoma compared by treatment modality. 
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DISCUSSION 
This study demonstrates a comparable outcome for patients with DA and it-PVA per 

disease stage with a median survival of 39 months. A potential benefit was found for local 

treatment of oligometastases in selected patients with liver or lymph node metastases 

in DA. Survival of patients who received local treatment of metastases was longer than 

in patients receiving systemic therapy or supportive care, also after subgroup analysis 

of patients with synchronous metastases confined to the liver. Eventually, only patients 

with DA received local treatment of metastases in this study, hampering translation of 

these results to patients with it-PVA. However, since molecular biology and survival per 

disease stage have been shown to be comparable for patients with DA and it-PVA, 

further investigation of local treatment strategies in patients with it-PVA is justifiable. 

The current study provides the largest reported series comparing OS for DA and it-

PVA. Both tumor types demonstrated comparable survival rates after stratification for 

disease stage, consisted with previous studies.7,8,24 Of note, patients with it-PVA were 

more often diagnosed at early disease stages, which is likely due to earlier clinical 

presentation with tumor-related symptoms, such as jaundice.25 Clinical presentation 

of patients with DA might be less specific, as 25-43% of the patients may be 

asymptomatic at diagnosis.12,26,27 Patients with DA were more frequently diagnosed 

with metastatic disease. This might not represent the true incidence of stage IV it-PVA 

since histopathological differentiation has been often inconclusive. Moreover, these 

tumors might easily be mistaken for other tumors of the periampullary area, especially 

when no surgical resection specimens are available.28 This could have resulted in 

underestimation of the incidence of stage IV it-PVA. The resemblance of DA and it-

PVA based on biological similarity and clinical behavior underlines the importance of 

accurate histopathological classification and corresponding treatment approaches.29,30 

A recent study investigating the outcomes of patients with SBA, including DA, reported 

similar results of enhanced survival after local treatment of metastases.26 However, the 

current study expands this knowledge with a unique focus on DA and it-PVA. SBA 

includes also tumors originating from the jejunum and ileum. Controversy exists 

regarding the association between primary tumor location within the small bowel and 

prognosis. Previously, a higher incidence and worse outcome for DA compared to 

jejunal tumors has been reported, although this was not confirmed by others.4,31-34 The 

duodenum might be more susceptible to carcinogenesis due to the proximity near 

the ampulla and pancreaticobiliary excretions.34 In the current study, only patients with 
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DA and it-PVA were included to minimize the possible bias of tumor location. Several 

clinically relevant factors have not been considered sufficiently in previous studies, 

such as the number of metastases, specifications of local treatment regimens, and the 

type of chemotherapy administered to patients, making the results presented in this 

study more transparent.26 

Molecular characterization and histopathology demonstrated resemblance of DA with 

CRC.9,13 Therefore, resection of oligometastases in patients with DA and it-PVA is an 

attractive therapeutic option to explore. Interestingly, the benefit of local treatment of 

liver metastases in CRC is solely based on historical cohort studies, which demonstrated 

enhanced survival benefit, and local treatment of oligometastases confined to the 

liver is nowadays the first choice of treatment in CRC.35-38 Although many therapeutic 

options remain to be fully explored in carefully selected patient groups, the results in 

this first study demonstrate the feasibility to apply local treatment of oligometastases 

in selected patients with DA. Nevertheless, patient-related factors, such as the physical 

condition of the patient, tumor size, tumor location, and extent of metastases could 

still withhold aggressive treatment interventions. 

Limitations of this study include those intrinsic to the retrospective design and the small 

sample size, which restricted statistical analysis, although this is one of the largest series 

to report outcomes for DA and it-PVA.11 Ultimately, multicenter, prospective studies 

including larger numbers of patients could provide more insight into the outcome 

specified per treatment modality (e.g., resection, ablation, and chemotherapy regimen). 

The small number of patients impeded adequate stratification for clinicopathological 

and prognostic factors, such as tumor markers, tumor grade, and distribution of 

metastases.26,31,39 Thus, the presented results are based on selected patients who may 

have a favourable prognostic biology and these results hold an overall bias.

Despite the small study size and limited evidence, we advocate further studies to 

investigate the true merits of more aggressive and intensified treatment modalities in 

selected patients with oligometastases from DA and it-PVA.40 In the future, selection 

of patients could also be based on novel insights into tumor biology, the biological 

behavior of the tumor and selection of patients based on response to induction 

chemotherapy. However, based on evidence from this study, local treatment of 

oligometastases deserves consideration in a dedicated multidisciplinary team in an 

attempt to optimally utilize available treatment possibilities and may help to further 

enhance survival in patients with DA.  
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