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Summary

Background: Adenocarcinomas of ampulla of the Vater are relatively uncommon tumors of
the gastrointestinal tract. In premalignant lesions endoscopic treatment predominate. Accord-
ing to some authors even early adenocarcinomas (limited to mucosa) can be solved endo-
scopically. In malignant lesions affecting deeper layers (including submucosa) surgical ther-
apy is the most important. The article summarises the current view for a surgical treatment of
ampullary adenocarcinomas and presents results concerning our group of patients. Materials
and Methods: In 2012-2016 a total number of 17 patients underwent resection for a tumor
of ampulla of the Vater. Patients underwent standard staging, were presented before a mul-
tidisciplinary committee and referred to a surgical treatment. The main measured parameters
were the type of surgical procedure, 30-day morbidity and mortality, histopathologic result
and subsequent oncologic treatment. The Leeds Pathology Protocol was used to evaluate the
specimens after pancreaticoduodenectomy (PD). Results: PD (n = 9) was a more often perfor-
med procedure than the transduodenal surgical ampullectomy (TSA) (n = 8). TSA predomina-
ted in polymorbid patients. Histological results (n = 17) established adenoma with high-grade
dysplasia in 4 patients, the diagnosis of adenocarcinoma was set in 13 patients. Eight patients
underwent adjuvant oncologic therapy (2 had adjuvant chemotherapy, 6 had combination
of chemoradiotherapy). Conclusion: Premalignant neoplasias of ampulla of the Vater can be
mostly solved by endoscopy. If endoscopic resection is not possible surgical therapy is indica-
ted. PD s preferred procedure in the diagnosis of adenocarcinoma. In high-risk and polymorbid
patients, with no suspicion for a metastatic lymph nodes, TSA can be considered. Endoscopic
ultrasonography is the imaging modality of choice for local staging of ampulla of the Vater
and has important role in deciding between endoscopic, local surgical excision (TSA) or radi-
cal resection (PD). Our results confirmed rightfulness to perform TSA especially in elderly or
polymorbid patients, where in histopathologic specimens evaluation in TSA procedures early
T stage and more favorable grading predominated.
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Souhrn

Vychodiska: Ampuldrni adenokarcinom patfi mezi vzacnéjsi nddorovd onemocnéni traviciho traktu. U premalignich 1ézi pfevladé terapie
endoskopicka. Dle nékterych autord i casné karcinomy (ohranic¢ené na sliznici) je mozné fesit endoskopicky. U malignich 1ézi postihujicich hlubsi
vrstvu (submukézou pocinaje) mé zasadni vyznam lécba chirurgickd. Cilem ¢lanku je podat soucasny pohled na moznosti chirurgické lécby
nador( Vaterské papily s prezentaci vlastniho souboru pacientd. Materidl a metody: V obdobi let 2012-2016 podstoupilo celkem 17 pacientd
resekéni vykon pro nador Vaterské papily. Pacienti absolvovali standardni stagingové vysetfeni, byli predvedeni pred multioborovou komisi
a poté byli indikovani k chirurgickému resekénimu vykonu. Mezi hlavni sledované parametry patil typ opera¢niho vykonu, 30denni morbidita
a mortalita, histopatologicky vysledek a ndsledna onkologicka Ié¢ba. K histologickému vyhodnoceni resekatu po pankreatoduodenektomii
(PD) byl uzit Leedsky protokol. Vysledky: U 9 pacientl byla provedena PD a v 8 pfipadech transduodenalni chirurgickd ampulektomie
(transduodenal surgical ampullectomy — TSA). TSA pievazovala u polymorbidnich pacientl. Ze vsech histologickych preparatl (n = 17) byl
u 4 pacientu zjistén adenom s high-grade dysplazii, diagn6za adenokarcinomu byla stanovena ve 13 pfipadech. Adjuvantni onkologickou
|1é¢bu nasledné podstoupilo 8 pacientt, z toho 2 pacienti adjuvantni chemoterapii a 6 pacientll kombinaci chemoradioterapie. Zdvér:
Premaligni 1éze Vaterské papily Ize prevazné fesit endoskopicky. Pokud neni mozné technické provedeni endoskopického vykonu,
je indikovana lécba chirurgicka. Pfi prikazu adenokarcinomu je preferovana PD. U rizikovych a polymorbidnich pacientl, kde neni
podezieni na postizeni spadovych uzlin, pfipada v Uvahu i provedeni TSA. Endoskopickd ultrasonografie je metoda volby pfi stanoveni
stagingu nddorového onemocnéni Vaterské papily a ma vyznamnou roli pii volbé mezi provedenim endoskopické, lokdlni chirurgické
excize (TSA) nebo radikalni resekce (PD). Vysledky naseho souboru pacientl prokazuji opravnénost provedeni TSA predevsim u starsich
a polymorbidnich pacientd, kde v histologickém zpracovani resekatu u téchto vykonl prevazovaly ¢asné T stadia s ptiznivéjsim gradingem
tumoru.

Klicova slova
adenokarcinom Vaterské papily — duodenum - endoskopicka resekce — ampulektomie — pankreatoduodenektomie — chirurgie

Introduction

Ampullary adenocarcinoma belongs to
less frequent tumors with an incidence
around 0.2% of all gastrointestinal
cancers; however, it remains the second
most common periampullary malignancy
(after pancreatic carcinoma) [1-3]. In
contrast to non-ampullary neoplasms,
certain ampullary tumors may present
early with obstructive jaundice or
pancreatitis [4]. With an increasing
role of endoscopy, most premalignant
lesions of the ampulla of Vater can be
resolved endoscopically. When just the
major papilla is resected endoscopically,
the right term for the procedure should
be - endoscopic papillectomy [5,6].

Some authors claim that early adeno-
carcinoma of the ampulla of Vater, with-
out invasion to submucosa, can be very
selectively treated endoscopically [5,7].
Mandatory staging is required - abdo-
men CT and endoscopic ultrasonography
(EUS) to exclude spreading to the bile
duct or pancreatic duct. However, the
procedure should be performed by an
experienced endoscopist, and if it is
technically not possible, it should be
referred to surgery.

The entire area of ampulopapillary
complex can be removed only by surgery -
transduodenal surgical ampullectomy
(TSA) [6]. The procedure is finished by the
reinsertion of the common bile duct and

Fig.1. Endoscopic view of the ampullary tumor.

the main pancreatic duct. The surgical
technique of TSA was first described by
Halsted in 1899 [8]. Premalignancies of
the ampulla of Vater, particularly after
unsuccessful endoscopic treatment, can
be removed by TSA [8,9].

Pancreaticoduodenectomy (PD) is
considered as an optimal and recom-
mended treatment for ampullary ade-
nocarcinoma [10]. However, PD is
connected with higher mortality and
morbidity. TSA has lower mortality and
morbidity rate, but in case of ampullary
andenocarcinomas, it still remains
controversial, due to lower oncologic
radicality [2].

Material and methods

Between 2012 and 2016, 17 patients
underwent resection of the tumor of the
ampulla of the Vater at the Department
of Surgery University Hospital Brno. All
patients underwent endoscopy (Fig. 1)
with a biopsy and a standard stag-
ing (abdomen CT (Fig. 2A, 2B), chest
X-ray and endoscopic ultrasonography
(Fig. 3)).

The patients were presented to a multi-
disciplinary committee and indicated
for surgery. The surgical procedure
was either local resection — TSA (Fig.
4A, 4B) or PD. TSA was preferred in the
early tumor stage or in polymorbid
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Fig. 2. An invasive ampullary carcinoma.

A. Contrast enhanced CT, portal venous phase. A homogeneous enhancing soft tissue mass (asterisk) protruding to lumen of

duodenum.

B. Coronal multiplanal reconstruction shows polypoid like periampullary tumor (asterisk) obstructing distal common bile duct. Note
the upstream dilatation of common bile duct and intrahepatic bile ducts.

patients. The main retrospectively
measured parameters besides the type
of surgery were: 30 days morbidity
and mortality rate, definitive histologic
result (lymph node metastasis, tumor
grading, resections margins, perineural,
angio or lymphovascular invasion)
and subsequent oncologic therapy.
Specimens after PD were dissected
according to the standardized Leeds
Pathology Protocol (LEEPP). Exclusion
criteria were patients with inoperable
local advanced tumor spreading or
presence of distant metastases.

A literature research taking into
account the last 15 years was performed
(in MEDLINE, PubMed and Google
Scholar databases). Studies and reviews
focusing on diagnostics, endoscopic
and mainly surgical treatment of the
ampullary adenocarcinomas were
searched.

Results

A total of 17 patients who underwent
surgical resection of tumorous neoplasia
of ampulla of the Vater were included. The
group of patients consisted of 8 males
and 9 females, with an average age
62.8 years. In total, 47% of the patients

e P
« o W

Fig. 3. Endoscopic ultrasonography view of the ampullary tumor.

were classified as ASA I-lIl (American
Society of Anesthesiologist risk score),
53% of the patients as ASA llI-IV. Basic
characteristics of the patients are sum-
marized in Tab. 1.

TSA was performed in 8 patients
and PD in 9 cases. The histology sec-
tion showed the diagnosis of adeno-

ma with high-grade dysplasia (Fig. 5A)
in 4 patients, in 13 cases the adeno-
carcinoma of ampulla of the Vater was
confirmed (Fig. 5B). All patients with
adenoma with high-grade dysplasia
underwent TSA. Another 4 patients
treated with TSA had adenocarcinomas
in early T stage or in stage T2 (3x T1,

48
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Tab. 2. Histology results, total number of adenocarcinomas
(n=13).

Variable Ampul- Pancreatico-
lectomy duoden-
(n=4) ectomy (n=9)
T-stage
T 3 1
T2 1 3
T3 3
T4 0 2
grade
Fig. 4A. Intraoperative view during transduodenal surgical am- well : 2
pullectomy - duodenal incision. moderately 1 6
poorly/undifferentiated 0
LN (examined)
1-5 - 0
6-10 - 2
11-15 = 2
16-20 - 4
>21 = 1
LN (positive)
1-5 - 5
6-10 - 1
11-15 = 0
16-20 - 0
Fig. 4B. Intraoperative view during transduodenal surgical am-
pullectomy after resection of the tumor with duodeno-biliary 221 B 0
stent.
LN
. L. . N examined (median/ - 16/14.2
Tab. 1. Basic characteristics of patients. average)
Variable Number of cases, n =17 (%) positive (median/ - 2/2.5
average)
sex
male 8(47) . .
tumor invasion
female 9(53)
vascular 0 0
age 62.8* .
lymphatic 1
BMI 27.8%
ASA perineural 0 1
-1l 8 (47) . .
resection margins
-1v 9(53) -
positive
* average negative 4 9
BMI - body mass index, ASA — American Society of Anesthe-
siologist risk score LN - lymph node
o\ J
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Tab. 3. Summary of complications within 30 days, total number of procedures

(n=17).

Type of complication Number of TSA(n=8) PD(n=9)
cases (%)

wound infection 3(17.6) 2 1

anastomotic leakage

(pancreatic)* 1 - !

anastomotic leakage (biliary)* 1(11.1) = 1

postoperative bleeding 2(11.7) 2 0

bronchopneumonia 1(5.8) 0 1

ARDS 1(5.8) 0 1

clostridium colitis infection 2(11.7) 1 1

other 1(5.8) 1 0

In one patient more types of complications can combine.

* total number of procedures (n =9)

TSA - transduodenal surgical ampullectomy, PD — pancreaticoduodenectomy,

ARDS - acute respiratory distress syndrome

J

1x T2). All of these 4 patients were
in ASA llI-IV group. Generally, the
patients treated with PD had a more
locally advanced T stage (mostly T2-T4)
and grading of these tumors was less
differentiated. The median number of
examined lymph nodes was 16 after PD
procedure. Six (70%) from 9 patients had

positive metastatic lymph nodes. The
resection margins were negative in all
sections. For complete histology results
seeTab. 2.

Summary of all post-operative com-
plications within 30 days can be seen
in Tab. 3 (divided by the type of proce-
dure). The distribution by the Clavien-
-Dindo classificat-
ion [11] was also
counted. The most
common compli-

cation was the surgical site infection
in 3 patients (17.6%). The intervention
under general anesthesia (grade 3b -
wound infection after PD and post-ope-
rative bleeding from duodenotomy after
TSA) was needed in 2 cases (11.7%).
Other severe complications were pan-
creatic and biliary leakage (grade 3a)
which occurred in the same patient.
The 30 days mortality rate (grade 5) was
found in 5.8% of patients. The patient
died due to a progress of renal failure
and acute respiratory distress syndrome
after PD.

The adjuvant oncologic treatment
was indicated in 8 patients (a total of
13 patients with adenocarcinoma).
The preferred adjuvant therapy was
a combination of chemoradiotherapy
(6 patients), 2 patients had chemother-
apy. Clinical follow-up was indicated in
5 cases.

Discussion
Adecarcinomas of the ampulla of the
Vater are quite uncommon in compar-
ison with other gastrointestinal tumors.
It is therefore difficult to organize large
prospective studies and research to
collect important data for surgical treat-
ment and current data are insufficient.
Surgical resection (RO resection) re-
mains curative treatment in ampullary
adenocarcinomas; however, its radicality
is still discussed. PD is respected as
a radical surgical procedure with a good

Fig. 5a. His

41 s v TR

tological section

, adenoma with high-grade dys,

sia of the ampulla of vater, HE 50x.

pla-

L__ RN S e ﬁ
Fig. 5b. Histological section, adenocarcinoma of the ampulla of
vater infiltrating the duodenal wall, HE 10x.
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Fig. 6. Intraoperative view -

post resection phase of pancreatico-
duodenectomy with standard
lymphadenectomy.

long-term survival rate, even though it
is still connected with high post-oper-
ative complications and mortality rate.
Contrary to PD, TSA presents a less
invasive method with a reduced mor-
bidity and mortality. Nevertheless,
lymphadenectomy is not performed
during TSA, and the patient can have an
increased risk of lymph node metastasis
and recurrence of the disease.

Due to an earlier clinical presentation
of ampullary adenocarcinomas, resect-
ion rates for most patients are much
higher than other periampullary carci-
nomas. Curative surgery is possible in ap-
proximately 80% of cases at the time of
diagnosis of ampullary cancer compared
to pancreatic adenocarcinoma where the
resectability rate is around 20% [3,12]. The
resectability in the case of PD procedure
depends on exclusion of the metastatic
dissemination and spreading to sur-
rounding organs and arteries (superior
mesenteric artery, coeliac trunk) [10].
Ampullary adenocarcinoma has a bet-
ter long-term prognosis when com-
pared to pancreatic adenocarcinoma or
extrahepatic bile duct carcinoma [13].
Choi et al. [14] reported a 59.9% overall
5-year survival rate after RO resection. The
reason seems to be due a higher resecta-
bility rate and less aggressive tumor cha-
racteristics comparison to other periam-
pullary cancer [3,15,16].

The extend and radicality of the
resection in the case of ampullary

adenocarcinomas has been discussed
in recent years. Due to its low incidence,
it is difficult to perform a prospective
study with a large number of patients.
Few authors consider TSA feasible in
T1/T2 stage, with a maximum tumor size
of 2cm or less and without lymph node
metastasis [2,17,18].

Most authors recommend a radical PD
in T1 stage due to a high risk of lymph
nodes metastasis [2,19,20]. In 2015,
Lee et al. [21] reported a high local
recurrence rate after TSA in T1 stage and
therefore indicated TSA as unsuitable.
The rate of lymph node metastasis was
10% after PD in T1 stage.

Negative prognostic factors for long-
term survival have been reported as an
advanced T stage, poorly differentiated
tumor and perineural or perivascular
spreading [3,21]. However, most authors
coincide that positive lymph node
involvement seems to be the most
important factor for long-term survival
in patients after resection for ampullary
adenocarcinoma [3,14,19,22].

Lymphadenectomy is performed dur-
ing the PD procedure (Fig. 6), and due to
this evidence, PD seems to be superior
in long-term survival against TSA [14].
Moreover, in our group of performed PD,
we observed a metastatic lymph node
involvement in high number, specifically
in 70%.

The specimens after PD were eval-
uated according to a LEEPP [23,24].
The high number of total examined
lymph nodes (median 16) in our group
seems to be due to LEEPP and its using
the axial slicing technique [25]. In our
group of ampullary adenocarcinoma,
we achieved RO resection in all PD spe-
cimens, which corresponds with the
article published by Menon et al. [26],
whereR1 resection rate was significantly
lower in ampullary adenocarcinoma
compared to pancreatic cancer.

Otherwise, PD is still associated with
a high rate of post-operative morbidity
and mortality. Even in high-volume
centers, mortality of pancreatobiliary
surgery is around 5% [27]. The most
severe post-operative complications
after PD are pancreatic fistula and post-
operative bleeding. Despite improved
surgical techniques, morbidity after PD

is nowadays reaching up to 60% [10,20].
Morbidity rate in our group of performed
PD was 44% (four patients had a post-
operative complication in PD group).
In our group of patients, the rate of
post-operative complications between
TSA and PD seems to be comparable,
although mortality rate was higher in
PD group. However, because of a small
patient cohort, this value cannot be
evaluated as significant.

TSA presents a less radical surgical
procedure, with reduced post-operative
complications and mortality rate com-
pared to PD [2,20]. Due to lower mor-
tality and morbidity, TSA should be
considered individually in elderly or
polymorbid patients [2,18,20].

In periampullary tumors EUS is su-
perior to CT in evaluating T stage, re-
gional lymph node metastasis or major
vascular invasion, therefore EUS is crucial
for deciding between endoscopic or
surgical treatment [5,6,28-30]. Also, EUS
(Fig. 3) had a crucial role in deciding if TSA
is feasible in our group of patients or PD
is necessary due to an advanced T stage
or regional lymph node metastasis. CT
is rather favorable in excluding distant
metastasis.

As mentioned previously, ampullary
adenocarcinoma is a less frequent
malignancy of gastrointestinal tract. Due
to the rarity of the disease, there are no
estimated clear guidelines for adjuvant
treatment of the adenocarcinoma
of the ampulla of Vater by oncologic
committees [31]. Moreover, approaches
are different in the US and in Europe.
Adjuvant oncologic therapy should be
considered if risk factors occur (positive
lymph nodes, positive resection margins,
unfavorable grading, perineural, angio
or lymphovascular invasion) [3,12].
With regard to TNM staging, tumor
grade, angio or lymphagio invasion,
resection margins, performance status
and experiences of the oncologic
center, adjuvant chemotherapy or
chemoradiotherapy must be always
considered [31]. Nevertheless, it is
necessary to approach each patient
individually, taking into account his
overall health condition, polymorbidity
and patient’s choice. From our group
of 13 patients with adenocarcinoma,

Klin Onkol 2018; 31(1): 4652
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8 patients had adjuvant oncologic
therapy, out of which 2 underwent
chemotherapy and 6 a combination of
chemoradiotherapy.

Ampullary adenocarcinoma can be
divided histopathologically into intest-
inal and pancreaticobiliary subtype.
This seems to be a significant prog-
nostic factor [31,32]. Chang et al. [32]
in his cohort showed prognostic di-
versity in these subtypes. Patients
with histomolecular pancreaticobiliary
phenotype had a poor prognostic
outcome. Patients from the group of
intestinal phenotype without lymph
node metastasis achieved on the
contrary an excellent prognosis.

Another new study is pointing to
a mutational status of KRAS in predict-
ing a poor outcome in ampullary adeno-
carcinoma patients. Especially KRAS®'?P
mutations were connected with a worse
prognosis, and the authors noted that
these patients may benefit from adju-
vant therapy [33].

The limitations of our presented study
are retrospective data collection, total
number of patients and impossibility to
evaluate a long-term survival rate due to
a short observation interval. However,
caused by the rarity of this diagnosis,
we consider these data as relevant to
share.

Conclusion

Ampullary adenocarcinomas have a bet-
ter long-term survival than other tumors
from the subhepatic area (pancreas,
bile duct). Due to their earlier clinical
presentation, curative resection rate is
higher. PD remains a standard and is
recommended as the surgical treatment
of ampullary adenocarcinoma. TSA
is suitable in premalignant lesions. In
high-risk or polymorbid patients, TSA is
feasible in early tumor stage (T1/T2). EUS
is significant in decision making of the
surgical type of procedure (TSA or PD).
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