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The Diagnosis and Treatment of 
 Ampullary Carcinoma
Dirk Walter, Andreas A. Schnitzbauer, Falko Schulze, Jörg Trojan

T he ampulla of Vater is a mucosal protuberance in the 
descending duodenum, which includes the joint con-
fluence of the common bile duct and the pancreatic 

duct in the major duodenal papilla. Malignant neoplasms 
of the mucosa in this region are known as ampullary or 
papillary cancers (Figure 1). Somewhat broader in scope is 
the term periampullary cancers, which also includes distal 
bile duct carcinomas and cancers of the head of the 
 pancreas. In recent years histopathologic, immuno -
histochemical, and molecular genetic analyses have 
 characterized ampullary cancer in more details and it 
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 became possible to define subtypes. The treatment of 
choice is resection by means of pylorus preserving resec-
tion of the head of the pancreas in the early stages and sys-
temic therapy in irresectable tumors. Because the tumor is 
so rare, no consistent therapeutic recommendations exist so 
far, and neither do adjuvant therapeutic concepts. This 
 article aims to provide on this background a compact over-
view of what is currently known about the pathology and 
therapeutic options in ampullary cancer.

Method
We carried out a selective literature search in PubMed, 
using the search terms “ampullary carcinoma”, “ampul-
lary cancer”, “adenocarcinoma of the ampulla of 
Vater”. We searched for prospective and large retro-
spective clinical studies and in the subject areas of epi-
demiology and molecular pathology with as large a 
number of cases as possible. To capture the incidence 
we interrogated the database at the center for cancer 
registry data at the Robert Koch-Institute (RKI).

Summary
Background: Ampullary or papillary carcinoma is a malignant tumor arising from the mucosa in the region of the major duodenal 
papilla, also known as the ampulla of Vater. Uniform treatment recommendations are lacking both for the adjuvant situation and 
for palliative care. 

Methods: A selective literature search was carried out in PubMed in order to identify the most informative publications concern-
ing the epidemiology, clinico-pathological background, and surgical and medical treatment of this condition. 

Results: Ampullary carcinoma has an incidence of 0.5 to 0.9 per 100 000 persons and a poor prognosis, with a 5-year survival 
rate of 41% to 45% for locally confined and 4% to 7% for metastatic disease. Most such tumors are of an intestinal or a pan -
creaticobiliary immunohistochemical subtype; the latter has a worse prognosis (median survival, 72–80 vs. 33–41 months). 
 Targeted treatment is not yet available for either subtype, nor is there enough scientific evidence available for the formulation of 
specific therapeutic recommendations in either the adjuvant or the palliative situation. The treatment of choice for ampullary car-
cinoma is radical oncological resection of the head of the pancreas with systematic lymphadenectomy. Five-year overall survival 
is between 10% and 75% depending on the stage. No definitive recommendation for adjuvant therapy can be given. Palliative 
therapy can be oriented to the published treatment strategies for cancer of the colon, pancreas, and bile duct.

Conclusion: The current state of the evidence on the treatment of ampullary carcinoma is poor. Therapeutic decisions should be 
discussed in an interdisciplinary tumor board and should, in our opinion, take the histological subtype into account. 
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Epidemiology and prognosis
The ICD-10 code for ampullary carcinomas is C24.1; 
the cancer data from the RKI have to date not reported a 
separate incidence. For extrahepatic cholangiocarcino-
mas (together with C24.0, C22.8, and C22.9) the inci-
dence in Germany in 2015 was 2.9/100 000 in men and 
1.8/100 000 in women (1). When we interrogated the 
database at the RKI center for cancer registry data for 
code 24.1 and the time period 2010–2019, we found a 
constant incidence between 0.76 and 0.91/100 000 for 
men and between 0.46 and 0.53/100 000 for women; 
the incidence in both sexes rises with increasing age 
(eTables 1 and 2). A large analysis of the US SEER da-
tabase in 2009 showed an incidence of about 
0.5/100 000 between 1970 and 2010 (2). The age when 
people originally became ill was between 40 and 70 
years in both men and women, and about 50% of pa-
tients presented at an advanced—that is, metastasized 
or non-resectable—stage (3). Five-year survival rates 
varied between 10% and 75% in the localized stage and 
4.7% in the metastatic stage (2–4). This means that at an 
early stage the prognosis is slightly better than for pan-
creatic carcinoma, which can be explained with the fact 
that the diagnosis is often made earlier—when fewer 
lymph nodes are involved—and the R0 rate is higher (5).

Histopathology
The above-mentioned analysis of the SEER database of 
5625 cases of ampullary carcinoma found primarily 
adenocarcinoma as the underlying histologic diagnosis. 
The anatomical localization in close  proximity to the 
epithelia of the common bile duct, pancreatic duct, and 
duodenum means that all three cell types may be impli-
cated as the origin of adenocarcinomas. On this basis it 
has become customary to characterize ampullary 
cancers histopathologically in greater detail and clas-
sify them into an intestinal and pancreaticobiliary sub-
type. Further subtyping  between biliary and pancreatic 
origin is histopathologically not possible. 

The intestinal subtype is often found in addition to 
parts of a duodenal adenoma and shows histo -
morphologic parallels to colon cancer, whereas the 

pancreaticobiliary subtype resembles the growth pat-
tern in pancreatic cancers and cholangiocarcinoma 
(Figure 2) (6). On histomorphology alone it is not al-
ways possible to distinguish the tumor entities, so that 
in support immunohistochemical markers can be 
stained. Here, the intestinal subtype often expresses 
marker known from colon cancer, such as CDX2 and 
CK20, whereas the pancreaticobiliary subtype ex-
presses markers known from cholangiocarcinoma and 
pancreatic cancer, such as CK7 (7). To date, no 
 standards exist in the immunohistochemical differ-
entiation, and the prognostic validity of individual 
immunohistochemical makers is still under discussion 
(8). It also should be mentioned that up to 20% of 
 ampullary cancers include both subtypes and are de-
scribed as “mixed type,” with no clear diagnostic 
criteria existing as yet (8, 9).

The great clinical relevance of subtyping is re-
flected in a relevant effect on the prognosis: survival 
in pancreaticobiliary carcinoma seems notably worse 
(median 33–41 months) than for the intestinal subtype 
(72–80 months) (6, 10). Interestingly, survival for the 
pancreaticobiliary subtype was notably better than for 
pancreatic cancer, even after the stages were matched 
(16 months) (6).

Molecular genetics
Thanks to the increasing availability of next generation 
sequencing (NGS) in recent years it became possible to 
analyze the molecular genetics of ampullary cancers in 
more detail. In the largest “whole exome” based studies 
to date, pancreaticobiliary cancers most often showed 
mutations in the genes KRAS and TP53, whereas the 
intestinal subtype mostly had increased pathogenic 
 mutations in the APC gene too (11, 12). The Table pro-
vides an overview of the most commonly mutated 
genes. It should be borne in mind that because of the 
named mutations, no potential targets exist for the cur-
rently available therapeutic options on the market. To a 
lesser extent, pathogenic mutations were found in the 
genes ERBB2, PIK3CA, BRAF, and JAK3, which 
might provide potential application points for targeted 

Figure 1: Example image of papillary/ampullary carcinomas  
a) Ulcerating tumor growth; stage: during exploratory laparoscopy, liver metastases were confirmed, immunohistochemically pancreaticobiliary 

phenotype
b) Polypoid tumor growth; after resection pT1b, pN0 (0/15), L0, V0, G2, R0; pancreaticobiliary subtype
c) Polypoid-ulcerating tumor growth; after resection pT3a, pN0 (0/22), L0, V0, Pn0, local R0, intestinal type

ba c
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therapies, so that NGS based panel diagnostics seems 
justified for ampullary cancers in the palliative setting. 
Furthermore, in 3% of cases, microsatellite instability 
was detected, so that immunohistochemical diagnostic 
testing in this regard should always be undertaken in 
order to review the option of therapy with pembrolizu-
mab (11).

Surgical treatment
 The treatment of choice in ampullary carcinoma is 
 radical oncological resection of the head of the pan-
creas with systematic lymphadenectomy. This includes 
removal of the gall bladder and the common bile duct, 
starting directly cranially from the branching off of the 
cystic duct, the duodenum, and the first jejunal loop 
after the ligament of Treitz and the head of the pancreas 
within it as an en bloc resection. The locoregional 
lymph nodes alongside the hepatoduodenal ligament, 
the superior margin of the pancreas right down to the 
celiac artery and in the triangle between portal vein, 
splenic/lienal artery, and splenic/lienal vein complete 
the resectate. Of importance is radical resection as 

 pylorus preserving pancreatoduodectomy (PPPD) or 
Whipple procedure. A recent analysis of SEER data 
showed that in some 80% of patients a locally advanced 
or node positive carcinoma was present, which required 
a radical oncologic approach. The 5-year overall sur-
vival rates depending on the tumor stages range from 
below 10% and 75%. A prognostic assessment of this 
only curative method is done on the basis of the post -
operative histologic result. 

The role of resection of metachronous metastases 
is not clear at this time and was studied by Saedon et 
al in a meta-analysis (13). They ascertained that the 
data are currently inconclusive. For this reason—and 
analogous to the approach in solid organ metastases 
of primary gastrointestinal, urologic, and gynecologic 
tumors when carefully selected—an indication for 
metastasectomy or interventional therapy especially 
at the oligometastatic stage will be of great interest as 
an area of clinical research in the coming years. In 
ampullary carcinoma, resection of metastases can be 
discussed in the individual case, especially for the 
 intestinal subtype (14). 

Figure 2: Histology specimens of ampullary carcinomas
Left: Example of the intestinal subtype with HE stain (a) and with strong expression of CK 20 (b) and CDX2 (c)
Right: Example of a biliary subtype in HE (d) and with lacking expression of CK 20 (e) and CDX2 (f)

a

b
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e
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It should be borne in mind that at the local stage of 
the pancreaticobiliary subtype, the differentiation be-
tween pancreatic cancer, distal cholangiocarcinoma, 
or ampullary carcinoma can in some cases not be 
achieved with certainty (15). In these cases, interdis-
ciplinary discussion regarding neoadjuvant therapy 
analogous to the German S3 guideline is of great 
clinical importance.

Adjuvant therapy
The poor prognosis even at the early resectable stage 
prompts the question of whether adjuvant therapeutic 
concepts can potentially improve the disease course. 
Firstly it is worth drawing attention to the fact that none 
of the large studies that summarize the current thera-
peutic standard in bile duct and pancreatic cancers in-
cluded patients with ampullary carcinoma (16–18). The 
first prospective study of the subject came from Japan 
in 2002. This study included patients with different 
pancreaticobiliary malignancies (n=508). The re-
searchers studied adjuvant administration of mitomycin 
C and fluorouracil (5-FU), which in the subgroup of 
ampullary carcinomas (n=56) did not lead to a signifi-
cant survival advantage (19).

The second and so far largest prospective study 
was the ESPAC-3 Trial, published in 2015, which in-
cluded 428 patients with periampullary carcinomas (a 
total of 297 ampullary carcinomas). This study 
showed prolonged survival for chemotherapy using 
5-FU or gemcitabine (43–35 months), but the advan-
tage did not reach significance (p=0.25) (20). In pa-
tients with ampullary carcinoma the gemcitabine 
group survived longest (70.8 months) compared with 
the groups treated with F-FU (57.8) and watchful 
waiting only (40.6). Analysis by histologic subtype 
did not significantly change responsiveness to therapy. 
In the multivariate analysis adjuvant therapy was as-
sociated with an improved prognosis. Although these 
data hint at effectiveness of chemotherapy using gem-
citabine, the study was ultimately formally negative.

The observations of these prospective studies 
contrast with multiple retrospective analyses that 
partly also include the histologic subtype. A study 
from Munich, for example, which included 112 
 patients, showed an improved prognosis for gemcita-
bine based therapy for the pancreaticobiliary subtype 
(32 versus 13 months), whereas gemcitabine seemed 
to have a negative effect on survival in the intestinal 
type (35 versus 112 months) (21). This observation is 
echoed by a large (n=976) international multicenter 
matched cohort analysis published in 2020: in this 
study it also seemed that only the pancreaticobiliary 
subtype benefited from gemcitabine based adjuvant 
chemotherapy (22). A similar conclusion was reached 
in a European multicenter study (also published in 
2020) that included 214 patients (pancreaticobiliary: 
140, intestinal: 74). In this study, adjuvant therapy 
showed a survival advantage for patients with the 
pancreaticobiliary (85 versus 65 months) but not the 
intestinal subtype (23). The heterogeneity of the adju-
vant therapeutic concepts makes the interpretation of 
the data difficult, though (47% gemcitabine mono, 
20% unclear regimens, 9% radiochemotherapy, 9% 
gemcitabine/oxaliplatin, 8% capecitabine, 7% 
 FOLFOX). 

By contrast, a retrospective multicenter study from 
the USA, which included 357 patients, did not show a 
relevant survival advantage (24). It needs to be borne 
in mind, however, that the groups who received 
chemotherapy were small (pancreaticobiliary: 31, in-
testinal: 34) and the therapeutic concepts diverged 
too. 15/34 patients with the intestinal subtype re -
ceived gemcitabine. A recently published study from 
Korea showed in the subtype specific analysis a sur-
vival advantage for 5-FU based adjuvant therapy for 
the intestinal (n=31) versus the pancreaticobiliary and 
mixed type (n=29), but a control group was lacking 
(25).

The largest study to date (n=4190), based on data 
from the US National Cancer Database, compared ad-
juvant chemotherapy (21%) and radiochemotherapy 
(16%) and follow-up/aftercare (63%), with a survival 
advantage found for the adjuvant concepts, especially 
in patients with locally advanced tumors (N+, T3/T4, 
G3). This study did not give details on the histologic 
subtype and the therapeutic regimens were not de-
fined in detail, which means that there is a limit to 
what conclusions can be drawn (26).

Some smaller retrospective studies also indicated 
a potential survival advantage for adjuvant 5-FU 
based radiochemotherapy in node positive patients 
(21, 27–30). The same is true for a meta-analysis 
published in 2015, which included 10 retrospective 
studies and 3361 patients. The study showed a 
 survival advantage for radiochemotherapy in node 
positive and locally advanced tumors, but the inter-
pretation is hampered by the inclusion of heterogen-
eous therapeutic concepts and study populations 
(31). In the only prospective study to date, which in-
cluded 93 patients with periampullary carcinomas, 

TABLE

Common genetic alterations, based on the data of two large whole exome 
based studies (11, 12), modified from (37)

Gene

TP53

KRAS

APC

CTNNB1

PIK3CA

SMAD4

CDKN2A

ERBB3

ARID2

Intestinal subtype

39–64 %

39–46 %

41–49 %

26 %

26 %

20 %

–

–

18 %

Pancreaticobiliary subtype

67–71 %

65–67 %

–

15 %

13 %

18–20 %

16 %

14 %

–
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no significant survival advantage was found in the 
context of the EORTC 40891 Trial (63% versus 67% 
2-year survival rate) (32). The importance of adju-
vant radiochemotherapy in ampullary carcinoma 
therefore remains unclear. Its use can be discussed 
especially in advanced cases with R1 resection.

On the background of the included data it is unfor-
tunately not possible to give unequivocal recommen-
dations regarding adjuvant therapy, and the treatment 
may have to be discussed individually in a tumor 
board. The Figure shows a possible approach, which 
we think is pragmatic. Because of the formally 
negative results of the BILCAP Study, the algorithm 
is aligned to current standards in pancreatic and colon 
carcinomas by considering the performance status 
and tumor stage (16). In view of the better prognosis 
compared with pancreatic carcinoma a slightly less 
aggressive approach was selected for the pancreatico-

biliary subtype. The use of mFOLFIRINOX 
should—in view of the lacking data for this therapy to 
date in ampullary carcinoma as well as in view of po-
tentially long lasting polyneuropathy—certainly be 
discussed, although it is recommended by some 
centers (33).

Palliative therapy
The data regarding ampullary carcinoma in the palli-
ative setting is even sparser than in the adjuvant setting. 
The Landmark ABC-02 Trial of cholangiocarcinoma 
published in 2010 by Valle et al, implementing therapy 
based on gemcitabine and cisplatin, did include patients 
with ampullary carcinoma, but their number was so 
small—20 out of a of 410 in the total cohort—that no 
profound conclusions could be drawn from this (34). 
The situation was similar in the ABC-06 TRIAL, pub-
lished in 2021, which tested FOLFOX as second-line 

FIGURE 

Possible therapeutic algorithm for the management of patients with ampullary carcinoma in the adjuvant and palliative setting in first-line therapy. Stage III is defined 
by confirmation of positive lymph nodes or T4 situation without confirmation of distant metastases (classification of the Union internationale contre le cancer [UICC], 8th 
edition).
*At stage III and in the R1 situation, fluorouracil (5-FU) based radiochemotherapy can be discussed.
Therapeutic schemes: CAPOX: capecitabine/oxaliplatin; FOLFOX: folic acid, fluorouracil and oxaliplatin; FOLFIRI: folic acid, fluorouracil, irinotecan; 
mFOLFIRINOX: oxaliplatin, leucovorin, irinotecan, fluorouracil; FOLFIRINOX: fluorouracil/leucovorin, irinotecan, and oxaliplatin
Ca, capecitabine; ECOG, Performance Status der Eastern Cooperative Oncology Group; NGS, next generation sequencing; MSI, microsatellite instability

a) Adjuvant setting

Pancreaticobiliary subtype Intestinal subtype

b) Metastatic/not resectable

Pancreaticobiliary subtype Intestinal subtype

Diagnostics used: NGS; MSI

Gemcitabine/ 
cisplatin or 

 FOLFIRINOX

Gemcitabine/ 
cisplatin or 

 gemcitabine/ 
Nab-paclitaxel

Gemcitabine Best supportive care

Diagnostics: MSI

FOLFOX or  
FOLFIRI

Best  
supportive  

care

UICC I

ECOG 2

Aftercare/ -
Follow-up care

Gemcitabine for 
6 months

Aftercare/ 
Follow-up care

Gemcitabine/ 
mFOLFIRINOX 

for 6 months
Aftercare/ 

Follow-up care

ECOG 0–1 ECOG 2

UICC I-II UICC III

Aftercare/ -
Follow-up care

3–6 months 
FOLFOX / 
CAPOX

Aftercare/ 
Follow-up care

ECOG 0–1 ECOG 2ECOG 0–1

UICC II UICC III

ECOG 0 ECOG 1 ECOG 2 ECOG 3

UICC IV UICC IV

ECOG 0–2 ECOG 3
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treatment in cholangiocarcinoma versus best support-
ive care (35). In 2009 a phase II study was published 
which showed in 30 patients effectiveness of CAPOX 
in periampullary tumors. For n=12 ampullary carcino-
mas not further subtyped, this study does not allow for 
practice-relevant conclusions either (36). Furthermore, 
several small studies with heterogeneous populations 
without consideration of the subtype exist, but these are 
not sufficient to generate hypotheses (37–40).

In sum, on the basis of current data no recommen-
dation can be made, with the consequence that—in 
our opinion—only a pragmatic approach remains, to 
characterize the patients in the palliative setting histo-
pathologically and molecular genetically, and to 
 establish systemic therapy analogous to colon or pan-
creatic cancer or cholangiocarcinoma. The Figure 
shows a possible algorithm for first-line therapy. 

Conclusion
Ampullary carcinoma is a histologically and molecular 
pathologically heterogeneous tumor whose clinical 
management continues to be largely inconsistent 
 because of the lack of large randomized trials. In the 
overall view of the named data, no evidence based 
 recommendation regarding adjuvant and palliative 
treatment can be made. There are reasons to assume 
that therapy in the adjuvant setting, especially at an ad-
vanced stage, yields a prognostic advantage and that 
treatment is justified in these cases. In addition to the 
stage the subtype can be considered in deciding on a 
therapeutic regimen, and treatment can be administered 
analogous to pancreatic cancer, cholangiocarcinoma, or 
colon carcinoma. Large retrospective and randomized 
prospective trials in this area are urgently needed. In the 
palliative setting, molecular genetic and immunohisto-
chemical analysis regarding microsatellite instability 
seems sensible. Subsequently—in our opinion—treat-
ment can be administered pragmatically, analogous to 
therapy of the subtype, but the data for the palliative 
setting are even sparser than for the adjuvant setting 
and randomized trials are required here too. An individ-
ual differentiated discussion of each case in the inter-
disciplinary tumor board is inevitable.
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eTABLE 1 

Age specific incidence and number of cases of ampullary carcinoma

Source: Incidence data were reported by the center for cancer registry data at the Robert Koch-Institute (RKI)

Study period

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2015–2019

2017–2019

Age specific incidence rates

Men

0.77

0.82

0.81

0.91

0.86

0.85

0.76

0.81

0.78

0.80

0.80

0.80

Women

0.53

0.50

0.50

0.51

0.50

0.53

0.46

0.50

0.52

0.51

0.51

0.51

Total

0.64

0.64

0.63

0.69

0.66

0.68

0.60

0.64

0.64

0.64

0.64

0.64

Incidence of case numbers

Men

  455

  481

  479

  546

  528

  530

  497

  531

  513

  530

2601

1574

Women

  397

  406

  366

  397

  393

  438

  388

  411

  429

  398

2064

1238

Total

  852

  887

  845

  943

  921

  968

  885

  942

  942

  928

4665

2812
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eTABLE 2 

Age standardized incidence of ampullary carcinoma

Source: Incidence data were obtained from the center for cancer registry data at the Robert Koch-Institute 
(RKI)

2015–2019  
Age (years)

0–14 

15–19 

20–24

25–29

30–34

35–39

40–44

45–49

50–54

55–59

60–64

65–69

70–74

75–79

80–84

85 plus

Age standardized incidence rate

Men

0.0

0.0

0.0

0.0

0.1

0.1

0.2

0.4

0.9

1.2

2.3

3.0

4.7

5.8

6.6

5.7

Women

0.0

0.0

0.0

0.0

0.0

0.0

0.2

0.2

0.5

0.7

1.2

2.1

3.2

3.8

4.2

3.6

Total

0.0

0.0

0.0

0.0

0.0

0.1

0.2

0.3

0.7

1.0

1.7

2.5

3.9

4.6

5.2

4.2
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cme plus  
Questions on the article in issue 43/2023:

The Diagnosis and Treatment of  Ampullary Carcinoma
The submission deadline is 26 October 2024. Only one answer is possible per question. Please select the answer that is most 
 appropriate. 

Question 1
Approximately what is the incidence of ampullary carcinoma?
a) 0.01/100 000 persons
b) 0.5/100 000 persons
c) 5.4/100 000 persons
d) 15.3/100 000 persons
e) 32.1/100 000 persons

Question 2
What is the 5-year survival rate for the metastatic stage of ampullary 
 carcinoma?
a) 4–7 %
b) 18–25 %
c) 41–45 %
d) 55–60 %
e) 65–71 %

Question 3
Two large “whole exome” based studies investigated genetic alterations in in-
testinal and pancreaticobiliary ampullary carcinomas. Which genes were most 
often found to be mutated in the pancreaticobiliary subtype, at over 60% 
each?
a) APC and CTNNB1
 a) APC and CTNNB1
b) PIK3CA und SMAD4
c) ARID2 and APC
d) ERBB3 and ARID2
e) TP53 and KRAS

Question 4
For which therapy was prolonged survival shown at various stages for the 
pancreaticobiliary subtype of ampullary carcinoma but not for the intestinal 
subtype?
a) Radiotherapy
b) HER2-antobody therapy
c) Gemcitabine based therapy
d) Lomustine based therapy
e) Stem cell transplantation

Question 5
Which combination of active substances is known by the acronym 
 “FOLFOX”? 
a) Folic acid, fluorouracil, oxalate
b) Folic acid, fluorouracil, oxaliplatin
c) Folic acid, fluoroquinolone, oxaliplatin
d) Folic acid, fluoride, oxalate
e) Folic acid, fluoride, oxaliplatin
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Question 6
What percentage of ampullary carcinomas is a mixed type consisting of the 
pancreaticobiliary and intestinal subtypes?
a)  5 %
b) 10 %
c) 20 %
d) 35 %
e) 55 %

Question 7
Which procedure is referred to as PPPD in the text? 
a) Pancreatic duct-preserving resection of the pancreas
b) Resection of the pylorus with preservation of the head of the pancreas
c) Resection of the pylorus and head of the pancreas
d) Pylorus preserving resection of the head of the pancreas
e) Partial resection of the pylorus while preserving the head of the pancreas

Question 8
What drains in most cases in the major duodenal papilla (papilla/ampulla of 
Vater)?
a) The accessory pancreatic duct and common bile duct
b) The common bile duct and the pancreatic duct
c) The hepatic duct and pancreatic duct
d) The accessory pancreatic duct and hepatic duct
e) The hepatic duct and common bile duct

Question 9
According to data from the cancer registry of the RKI, how does the incidence 
of ampullary carcinoma evolve as regards sex and age?
a) The incidence is higher in men and rises with age only in women.
b) The incidence is higher in women and rises with age in both sexes.
c) The incidence is higher in men and rises with age in both sexes.
d) The incidence is the same in both sexes and rises with age in both sexes.
e) The incidence is higher in women but rises with age in men and aligns with the 
incidence in women.

Question 10
In ampullary carcinoma, which genetic alteration should be tested for so as to 
consider the option of treatment with pembrolizumab? 
a) BRAF deletion
b) KRAS duplication
c) Mutations in theAPC gene
d) Microsatellite instability
e) TP53 duplication


