-

P
brought to you by .. CORE

View metadata, citation and similar papers at ggre ac Uk

provided by Publication Server of Greifswald University

Review Article

Gastrointestinal Medicine and Surgery  Viszeralmedizin 2015;31:47-52

DO': 10.1159/000375455

Published online: February 12, 2015

The Clinical and Socio-Economic Relevance of Increased

IPMN Detection Rates and Management Choices

Christoph Budde? Georg Beyer?

Jens-Peter KithnP

Markus M. Lerch? Julia Mayerle?

aDepartment of Medicine A, University Medicine, Ernst Moritz Arndt University Greifswald, Germany,
bInstitute of Radiology, University Medicine, Ernst Moritz Arndt University Greifswald, Germany

Keywords

Intraductal papillary mucinous neoplasm -

IPMN - Pancreatic cystic lesion - Cost-effectiveness -
Incremental cost-effectiveness ratio - ICER -
Quality-adjusted life years - QUALI

Summary

Background: Increased usage of computed tomography
and magnetic resonance imaging has led to a large in-
crease in identified pancreatic cysts of up to 25% in pop-
ulation-based studies. The clinical and economic rele-
vance of identifying so many cystic lesions has not been
established. Compared to other organs such as liver or
kidney, dysontogenetic pancreatic cysts are rare. Pancre-
atic cysts comprise a variety of benign, premalignant or
malignant lesions; however, precise diagnosis before re-
section has an accuracy of only 80%. The focus of recent
research was the malignant potential of intraductal pap-
illary mucinous neoplasms (IPMN) with the aim of estab-
lishing clinical pathways addressing risk of malignancy,
age and comorbidity, treatment-related morbidity and
mortality as well as cost-effectiveness of treatment and
surveillance. The focus of this review is to analyze the
clinical and socio-economic relevance as well as the
cost-benefit relation for IPMNs. Methods: For analysis,
the following MESH terms were used to identify original
articles, reviews, and guidelines in PubMed: (‘intraductal
papillary mucinous neoplasm’ OR ‘pancreatic cysts’) and
(incidence OR relevance OR socio-economic OR eco-
nomic OR cost-effectiveness OR cost-benefit). The re-
trieved publications were reviewed with a focus on clini-
cal and socio-economic relevance in relation to the in-
creasing incidence of IPMN. Results: Addressing the in-
creasing prevalence of pancreatic cystic lesions, recent
consensus guidelines suggested criteria for risk stratifi-

cation according to ‘worrisome features’ and ‘high-risk
stigmata’. Recent prospective cohort studies evaluated
whether these can be applied in clinical practice. Evalua-
tion of three different clinical scenarios with regard to
costs and quality-adjusted life years suggested a better
effectiveness of surveillance after initial risk stratification
by endoscopic ultrasound-guided fine-needle aspiration
with cyst fluid analysis compared with immediate resec-
tion or follow-up without further intervention. Of inter-
est, the ‘immediate surgery’ strategy was lowest for
cost-effectiveness. Conclusions: The increasing inci-
dence of identified pancreatic cysts requires an im-
proved strategy for non-invasive risk stratification based
on advanced imaging strategies. In light of a malignancy
risk of 2% for branch-duct IPMN, the socio-economic ne-
cessity of a balance between surveillance and resection
has to be agreed on.

Introduction

The increasing sensitivity of imaging modalities gave rise to an
increase of pancreatic cystic lesions (PCL) since the mid-nineties.
In parallel, an increased number of resected intraductal papillary
mucinous neoplasm (IPMN) was reported [1]. Autopsy series de-
tected small pancreatic cysts in a range of 24.3-27.5% and hereby
determined the prevalence [2, 3]. Only in a minority of cases the
pathologist regarded these lesions as harboring a potential risk of
malignancy (3%). In the context of epidemiological studies and in
cross-sectional imaging for other indications, the number of PCL
increased to 2.6% on computed tomography scans (CT) and to
27.7% in secretin-enhanced magnetic resonance imaging (MRI)
studies [4-6], suggesting that MRI is now as sensitive as autopsy
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studies. In the Rochester Epidemiology Project, a 14-fold increase
in the incidence rate of IPMNs between 1985 and 2005 was ob-
served (0.31-4.35 cases per 100,000 persons) [7] which was most
likely caused by two effects: the improvement in detection rate as
well as the aging population. The aging population contributes to
the higher prevalence of PCL as well as to mucin-producing adeno-
carcinoma in patients with pancreatic cysts at a rate of 33.2 per
100,000 (95% confidence interval (CI): 21.6-44.0) [8]. There is a
linear increase in the rate of malignant transformation with in-
creasing age up to 38.6 per 100,000 in 80- to 84-year-old men. In
the absence of a PCL, the prevalence of mucin-producing adeno-
carcinomas in US adults between 40 and 84 years of age was 0.83
per 100,000. Of note, the mortality rate for pancreatic adenocarci-
noma and IPMN-associated pancreatic adenocarcinoma did not
increase over the same time period, suggesting a stable number of
PCL now detected by improved imaging modalities rather than a
net increase in incidence [9, 10]. IPMN-associated carcinoma in-
creased from 0.008 to 0.032 per 100,000 persons in 2001 to 0.06 per
100,000 persons in 2007. Because overall pancreatic cancer mortal-
ity remained stable between 1975 and 2007, the effect is again
caused by a better detection of the IPMN association of pancreatic
cancer. Thus, the increased detection of IPMN had no impact on
pancreatic cancer-related mortality. These observations suggest
that unfortunately most PCL including IPMNs are of no overall
clinical relevance since mortality is considered the most relevant
outcome or study endpoint. Nevertheless, the increased detection
of PCL in the recent past triggered extensive diagnostic investiga-
tions to clarify the potential risk of malignancy as well as the conse-
quences of surgical resection which does not benefit all patients.

Methods

A literature search was undertaken in PubMed for original
publications, reviews, and guidelines with the following keywords
(‘intraductal papillary mucinous neoplasm’ OR ‘pancreatic cysts’)
and (incidence OR relevance OR socio-economic OR economic
OR cost-effectiveness OR cost-benefit). The retrieved publications
were reviewed with a focus on clinical and socio-economic out-
comes as well as on the increasing incidence and detection of
IPMN.

IPMN Subtypes

IPMNs are characterized by an intraductal proliferation of epi-
thelia combined with the production and secretion of mucus. De-
pending on the localization of the IPMN, they are divided into
main-duct IPMN (MD-IPMN), branch-duct IPMN (BD-IPMN),
and mixed-type IPMN [11, 12]. The majority of IPMNs are BD-
IPMNSs and occur at a single site. In 20-30%, they present as multi-
focal lesions, and in 5-10% they can be found spread over the en-
tire pancreas in a field defect [4, 13]. Considering the localization
of the lesion, the potential of malignancy varies between 57-92% in
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MD-IPMN and 6-42% in BD-IPMN [14]. There is almost general
agreement that the diagnosis of MD-IPMN requires resection and
that this strategy is cost-effective. In the case of a mixed-type
IPMN, the main duct lesion determines the prognosis.

In the largest prospective cohort study, BD-IPMNs were diag-
nosed as an incidental finding in 57%, with a predominance in the
7th decade of life. The risk of progression was below 5%, and the
risk of invasive growth during the surveillance period was below
2% [15]. In contrast, the operative mortality ranged between 1.3
and 8%, highlighting the necessity of accurate preoperative diag-
nosis. Besides imaging criteria such as size or mural nodules, BD-
IPMNss can be classified into different histological subtypes. These
include an intestinal, a pancreatobiliary, an oncocytic, and a gastric
cellular subtype. The first three mainly present as MD-IPMNs and
are localized in the pancreatic head and body. The pancreatobiliary
subtype is burdened with the worst outcome due to its high proba-
bility of the development of pancreatic adenocarcinoma [16, 17].
The gastric subtype is often identified in BD-IPMNs and harbors a
lower risk of malignancy with a longer time interval of progression
to pancreatic adenocarcinoma. However, those histological sub-
classifications are not considered for risk stratification, because
they cannot be determined prior to resection.

The aim of the IPMN guidelines from 2006 [14] and 2012 [18]
was to establish criteria predicting invasive IPMN or IPMN with
high-grade dysplasia. With the help of extended criteria named
‘high-risk stigmata’ (obstructive jaundice in a patient with cystic
lesion of the head of the pancreas, enhancing solid components
within a cyst, main pancreatic duct >10 mm in size) and ‘worri-
some features’ (clinical pancreatitis, imaging: cyst >3 cm, thick-
ened/enhancing cyst walls, main duct size 5-9 mm, non-enhancing
mural nodule, abrupt change in caliber of pancreatic duct with dis-
tal pancreatic atrophy), a better discrimination was achieved. In a
retrospective analysis of 100 resected patients with IPMN, the
number of high-risk stigmata correlated well with the grade of ma-
lignancy of BD-IPMNs and therefore independently validated the
consensus criteria [19].

Clinical Value of the Consensus Guidelines

Fernandez-Castillo and co-workers have used the revised inter-
national consensus guideline [18] in a prospective database includ-
ing 762 patients with BD-IPMN [20]. In this cohort and in adher-
ence to the guideline, 20% of the patients underwent surgical resec-
tion at the time of diagnosis. An additional 21% of the patients
were resected during the 5-year surveillance period. In summary,
high-grade dysplasia or invasive cancer was associated with an age
above 65 years, a cyst size of more than 3 cm (56.3 vs. 38.5%; p =
0.028), main duct dilation or stricture, as well as multifocal disease
(52.4 vs. 31.1%; p = 0.049). Jaundice, mural nodules or masses, and
an increase of serum carbohydrate antigen (CA) 19-9 over 37 kU/1
were associated with invasive cancer (26 vs. 13%; p = 0.031). CA
19-9 was elevated in 89% of all resected patients, in only 35% of re-
sected patients with invasive BD-IPMN, but only in 14% of pa-
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tients with benign lesions. Ultimately, CA 19-9 was unable to dis-
criminate between invasive or non-invasive IPMN [20-22].
Among all resected patients, invasive cancer was present in only
10% and high-grade dysplasia in a further 14%, suggesting that
76% of the patients underwent surgery in vain. When a cyst size
smaller than 3 cm was taken into account, high-grade dysplasia
and invasive cancer were found in 10 and 7%. No cancer was diag-
nosed in cysts smaller than 2 cm. No dysplasia was found in lesions
smaller than 1 cm. In 27.6% of all IPMNs, worrisome features were
detected and those underwent surgery in nearly all cases (97%). In
only 29% of them, however, high-grade dysplasia or invasive can-
cer was detected on resection specimen. Therefore, in retrospect,
more than 70% of resected patients underwent surgery without po-
tential benefit. In contrast, in the absence of worrisome features
and thus Sendai/Fukuoka criteria-negative BD-IPMN (guidelines
from 2012 [18]), the rate of invasive cancer was 0.26% (1 in 500)
and high-grade dysplasia was found in 9%. Worrisome features
were significantly more common in patients with histologically
diagnosed high-grade dysplasia or invasive carcinoma (85 vs. 59%,
p =0.001) in comparison to those with low-grade or moderate dys-
plasia. Of note, no patient developed pancreatic cancer during sur-
veillance. Median survival in resected invasive carcinoma arising
from BD-IPMN was 110 months (95% CI: 5-214 months; 2-year
survival: 84%) compared to 13 months for patients with BD-IPMN
and concurrent pancreatic ductal adenocarcinoma (95% CI: 5-21
months; 2-year survival: 23%). The data outlined here in detail
reflect findings from all prospective studies so far reported and
include 1,502 patients [20-28].

Cost-Effectiveness Analysis

The data above demonstrate the applicability and clinical rele-
vance of the revised consensus criteria for the follow-up of IPMNs
[18]. The remaining question is whether this strategy is cost-effec-
tive. The above data also clarify approaches that the sensitivity for
the detection of malignancy according to the consensus guidelines
is 100%, but the specificity is only 23-31%, resulting in a high
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number of false-positive findings and unnecessary surgery [29, 30].
Given the direct and indirect cost incurred by surgical resection,
the strategy might not be cost-effective. A recent study focused on
the cost-effectiveness of the 2006 consensus guidelines in the man-
agement of BD-IPMN, comparing surveillance to no surveillance
and immediate surgery [31]. The hypothetical cohort recruited
60-year-old patients with BD-IPMN in the head of the pancreas.
Three strategies were generated: The first included surveillance
following the consensus guidelines from 2006 and establishing a
surveillance strategy with possible surgical resection whenever in-
dicated. The second strategy was based on intervention only in the
case of symptoms without surveillance (no surveillance strategy).
The third model calculated the effect of immediate surgery in all
cases (surgery strategy). Employing the model of Markov, a life-
time horizon was evaluated. The results indicated that the no sur-
veillance strategy was the least effective with regard to quality-ad-
justed life years (QALY) gained but the cheapest. The surveillance
strategy was more effective in terms of survival but more costly. In
this study, the most costly but most effective strategy with regard to
QALY gained was immediate surgery, in which only 5.4% died
from invasive cancer whereas 4.7% died as a consequence of sur-
gery. Of note, 1 in 20 patients died from surgical complications. In
the surveillance strategy, 9.7% died from cancer and 4.5% follow-
ing surgery in comparison to the no surveillance strategy where
11.2 and 4.4% died from cancer or surgery, respectively. Since the
number of patients undergoing surgery was, of course, very differ-
ent between the groups, the surveillance strategy had the lowest
risk of death. Although the surgery strategy had the highest QALY
gained, it was associated with the highest cost of up to USD 132,436
per QALY in comparison to the surveillance strategy. Depending
on the health care setting, a QALY of USD 25,000-50,000 is ac-
cepted by society. Immediate surgery in the setting of IPMN would
exceed this amount by far. The USD 50,000/QALY was used as a
benchmark for hemodialysis. In summary, employing the surveil-
lance strategy suggested by the consensus guidelines would result
in 88.1% of patients being covered by the set benchmark of USD
50,000/QALY (fig. 1). The reason why immediate surgery is not
cost-effective is due to the low specificity of 23-30% achieved by
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Fig. 2. Result of a one-way sensitivity analysis with the X-axis showing the
probability of a mucinous cystic lesion being benign at entry into the model and
the Y-axis showing the corresponding ICER. Strategy III is consistently more
cost-effective — except when the probability of a mucinous cystic lesion being
benign exceeds 77%. In this case, strategy I (watch and wait) becomes more
cost-effective (K = 1,000) (modified from [33]).

preoperative diagnostic measures, which lead to false-positive di-
agnosis with 70-77% of patients undergoing unnecessary surgery.
Based on a careful consideration of the cost per life year saved, em-
ploying the surveillance strategy suggested by the consensus guide-
lines indicates that it is in the cost range of colorectal cancer
screening programs [32, 33]. Moreover, as direct mortality and
morbidity of pancreatic surgery should not be disregarded, the sur-
veillance strategy should be preferred because it allows for a higher
sensitivity to diagnose malignancy at lower costs. A caveat should
be mentioned in this context: At the age of 78 years, the cost for
one QALY rises above USD 50,000 and the no surveillance strategy
is more cost-effective. In this situation, comorbidity drives out-
come.

A second study used a similar approach to analyze cost-effec-
tiveness following the release of the consensus guidelines in 2006
[34]. In this analysis, which also employed a Markov model, the
clinical course of the patients were adjusted for age, sex, and mor-
tality with regard to individual health and disease states including
cancer-related mortality [35]. Again the authors created three dif-
ferent scenarios: The first (strategy I) recruited patients with prob-
able serous cystic neoplasms on cross-sectional imaging. These
were followed as a benign disease using a ‘watch and wait’ strategy.
In the second group (strategy II), all patients were resected if they
were fit for surgery. The patients did not undergo further surveil-
lance after surgery. The third group (strategy III) underwent pre-
operative endoscopic ultrasound (EUS) with fine-needle aspiration
(FNA) and cyst fluid analysis. Depending on the individual surgi-
cal risk and the result of the FNA (mucinous vs. serous cystic le-
sion), patients underwent surgical resection. EUS with FNA and
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fluid analysis distinguish between mucinous and non-mucinous
cysts [36]. EUS was also used to identify high-risk stigmata and
worrisome features in order to increase the diagnostic accuracy.
The standard patient was 65 years of age with a 3-cm incidental
cystic lesion in the tail of the pancreas and an ASA (American Soci-
ety of Anesthesiologists) score of III. The analysis revealed that
strategy II is the cheapest (USD 13,200 per patient) but gains the
lowest QALY (9.66). Strategy I resulted in a QALY of 10.34 at
slightly higher costs (USD 18,883 per patient). Strategy III was bur-
dened with the highest costs (USD 23,337 per patient) but also the
highest QALY (10.73). Finally, the ICER (incremental cost-effec-
tiveness ratio) of group III was only USD 11,394 and that of group
IT amounted to USD 9,474, emphasizing that the additional costs
were well invested and remained in an acceptable range.

For the allocation of an optimal management strategy, the most
important factor remains the risk of surgery. In a group with a low
risk for developing malignancy or a higher risk for operative com-
plications, resection was never the best strategy regardless of the
model used. The discrimination between a serous and a mucinous
lesion is important to determine a cost-effective strategy. If the pre-
operative diagnosis falls short in the discrimination between be-
nign and premalignant lesion and the probability drops to less than
27%, EUS-FNA stratification (strategy III) is no longer cost-effec-
tive. If the preoperative accuracy for a benign cyst is higher than
77%, then a ‘watch and wait’ strategy becomes the most cost-effec-
tive (fig. 2). It is therefore important that each institution involved
in the surveillance and treatment of IPMNs is aware of the diag-
nostic accuracy of its own institutional tools. As suggested by
Huang et al. [30], in the case of older patients burdened with co-
morbidity (ASA II-III) as well as localization of the cysts in the
pancreatic head, a ‘watch and wait’ strategy should be preferred
from a cost-effectiveness standpoint. Nevertheless, in a Monte
Carlo analysis, there is a higher risk for this group to develop un-
resectable pancreatic cancer if compared to the FNA strategy.
Whether that is of clinical relevance needs to be decided by the
multidisciplinary team involved in the treatment and is based on
risk assessment and risk stratification. Finally, initial EUS with
FNA and cyst fluid analysis was found to have the most beneficial
effect with the highest QALY gained as well as ICER, but only if the
mortality risk of surgery was at or below 4.7%.

In summary, in these analyses, surgical resection for all patients
with an incidental solitary PCL was not the preferred option on
the basis of cost-effectiveness. A preoperative diagnostic work-up
by EUS with FNA and cyst fluid analysis should be employed to
lower the rate of unnecessary surgery and to decrease surgical
morbidity and mortality. Risk stratification is therefore mandatory
and it should be kept in mind that the risk of a SB(side branch)-
IPMN progressing to invasive cancer is 2% per year and corre-
sponds to the risk of stroke associated with atrial fibrillation. We
assess the risk of bleeding before we prescribe an anticoagulant in
this situation and should likewise assess the risk in SB-IPMN be-
fore advising surgery. An individual strategy for each cyst and
each patient is necessary in order to achieve optimal but cost-ef-
fective therapy.
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Conclusion

On the one hand, the widespread use of cross-sectional imaging
during the last two decades revealed a rapidly increasing number of
PCL harboring the potentially life-threatening risk of pancreatic
cancer for the patient. On the other hand, the incidence rate of
pancreatic malignancy has been stable over the same two decades.
We have reached the point where advanced imaging modalities
reach the sensitivity of autopsy studies and therefore the preva-
lence peak of PCL. However, preoperative diagnostic specificity
and accuracy for classifying these cystic lesions remains poor.
Therefore, the management of potentially premalignant lesions
such as BD-IPMN remains challenging. A critical appraisal of the
published literature suggests that the treatment outcome of what is
presumed to be a BD-IPMN remains unsatisfactory, with a large
rate of surgically overtreated patients. Until we have collated a
more comprehensive understanding of the natural history of BD-
IPMNs, the management of patients with pancreatic cysts should
be individually tailored and preferably carried out in centers with a
high caseload. At present, the authors confirm that the Sendai con-
sensus guidelines revised in Fukuoka are not only clinically rele-
vant and applicable but also cost-effective and of sufficient concern
regarding socio-economic factors.

A cancer prevention strategy for PCL greatly differs from the
management of other premalignant lesions in the gastrointestinal
tract in two important ways. A snare polypectomy reduces the risk
of developing colorectal cancer by 70% and has been shown to in-

crease overall survival; compared to respective pancreatic surgery,
the procedural risk is minimal. Moreover, IPMNss are field defects
of the pancreas and, as in the colon, they have a tendency, or they
are multifocal in up to 30%, resulting in extended surgery with an
even higher operative risk [37]. Lastly, BD-IPMNs are in 4% asso-
ciated with synchronous or metachronous pancreatic ductal ade-
nocarcinoma arising from the non-IPMN-affected pancreatic tis-
sue. Surgery of an IPMN therefore only reduces but does not abol-
ish the risk of developing pancreatic cancer in the remaining organ
[38]. After surgery, lifelong surveillance is thus recommended, and
a second operation, if it is not a total pancreatectomy, is challeng-
ing for both the patient and the surgeon. Careful consideration of
probable complications is required as they involve significant mor-
bidity and mortality.

One aspect of enhancing diagnostic specificity is the identifica-
tion of the BD-IPMN subtypes by EUS-FNA [17, 39]. Ultimately it
is our goal to increase the diagnostic accuracy for PCL to improve
risk stratification and management, and to reduce health care ex-
penditure but still not to miss the 1 in 500 of the BD-IPMN pa-
tients who will have invasive cancer and who are burdened with
the poorest prognosis of all gastrointestinal malignancies.

Disclosure Statement

The authors declare that they have no relevant or material financial interest
that relate to the research described in this paper.

References

g

| @)

>

N

| 2

~

Sohn TA, Yeo CJ, Camern JL, et al: Intraductal papil-
lary mucinous neoplasms of the pancreas. An updated
experience. Ann Surg 2004;239:788-799.

Kimura W, Nagai H, Kuroda A, Muto T, Esaki Y: Anal-
ysis of small cystic lesions of the pancreas. Int J Pan-
creatol 1995;18:197-206.

Kimura W: How many millimeters do atypical epithelia
of the pancreas spread intraductally before beginning
to infiltrate? Hepatogastroenterology 2003;50:2218-
2224,

Laffan TA, Horton KM, Klein AP, Berlanstein B, Siegel-
man SS, Kawamoto S, Johnson PT, Fishman EK, Hru-
ban RH: Prevalence of unsuspected pancreatic cysts on
MDCT. AJR Am ] Roentgenol 2008;191:802-807.

Lee KS, Sekhar A, Rofsky NM, Pedrosa I: Prevalence of
incidental pancreatic cysts in the adult population on
MR imaging. Am J Gastroenterol 2010;105:2079-2084.
Biilow R, Simon P, Thiel R, et al: Anatomic variants of
the pancreatic duct and their clinical relevance: an MR-
guided study in the general population. Eur Radiol
2014;24:3142-3149.

Klibansky DA, Reid-Lombardo KM, Gordon SR, Gard-
ner TB: The clinical relevance of the increasing inci-
dence of intraductal papillary mucinous neoplasm. Clin
Gastroenterol Hepatol 2012;10:555-558.

Gardner TB, Glass LM, Smith KD, Ripple GH, Barth
RJ, Klibansky DA, Colacchio TA, Tsapakos MJ, Suri-
awinata AA, Tsongalis GJ, Pipas JM, Gordon SR: Pan-
creatic cyst prevalence and the risk of mucin-producing
adenocarcinoma in United States adults. Am ] Gastro-
enterol 2013;108:1546-1550.

Clinical and Socio-Economic Relevance of IPMN

>0

>

—_

| g1

[

| gE)

| g¥!

»is

» 16

Klibansky DA, Reid-Lombardo KM, Gordon SR, et al:
The clinical relevance of the increasing incidence of
intraductal papillary mucinous neoplasm. Clin Gastro-
enterol Hepatol 2012;10:555-558.

Canto MI, Hruban RH, Fishman EK, et al: Frequent de-
tection of pancreatic lesions in asymptomatic high-risk
individuals. Gastroenterology 2012;142:796-804.
Kosmahl M, Pauser U, Anlauf M, et al: Cystic pancreas
tumors and their classification: features old and new
(article in German). Pathologe 2005;26:22-30.

Kloppel G, Kosmahl M, Luttges J: Intraductal neo-
plasms of the pancreas: cystic and common (article in
German). Pathologe 2005;26:31-36.

Nagai K, Doi R, Kida A, et al: Intraductal papillary mu-
cinous neoplasms of the pancreas: clinicopathologic
characteristics and long-term follow-up after resection.
World J Surg 2008;32:271-278; discussion 279-280.
Tanaka M, Chari S, Adsay V, Fernandez-del Castillo C,
Falconi M, Shimizu M, Yamaguchi K, Yamao K, Mat-
suno S; International Association of Pancreatology: In-
ternational consensus guidelines for management of
intraductal papillary mucinous neoplasms and muci-
nous cystic neoplasms of the pancreas. Pancreatology
2006;6:17-32.

Khalid A, Brugge W: ACG practice guidelines for the
diagnosis and management of neoplastic pancreatic
cysts. Am | Gastroenterol 2007;102:2339-2349.

Distler M, Kersting S, Niedergethmann M, et al: Patho-
histological subtype predicts survival in patients with
intraductal papillary mucinous neoplasm (IPMN) of
the pancreas. Ann Surg 2013;258:324-330.

»17

| g1

»19

>0

M

>

Kloppel G, Basturk O, Schlitter AM, Konukiewitz B,
Esposito I: Intraductal neoplasms of the pancreas.
Semin Diagn Pathol 2014;31:452-466.

Tanaka M, Fernandez-del Castillo C, Adsay V, Chari S,
Falconi M, Jang JY, Kimura W, Levy P, Pitman MB,
Schmidt CM, Shimizu M, Wolfgang CL, Yamaguchi K,
Yamao K: International consensus guidelines 2012 for
the management of IPMN and MCN of the pancreas.
Pancreatology 2012;12:183-197.

Aso T, Ohtsuka T, Matsunaga T, Kimura H, Watanabe
Y, Tamura K, Ideno N, Osoegawa T, Takahata S, Shindo
K, Ushijima Y, Aishima S, Oda Y, Ito T, Mizumoto K,
Tanaka M: ‘High-risk stigmata’ of the 2012 international
consensus guidelines correlate with the malignant grade
of branch duct intraductal papillary mucinous neo-
plasms of the pancreas. Pancreas 2014;43:1239-1243.
Sahora K, Mino-Kenudson M, Brugge W, Thayer SP,
Ferrone CR, Sahani D, Pitman MB, Warshaw AL, Lil-
lemoe KD, Fernandez-del Castillo CF: Branch duct
intraductal papillary mucinous neoplasms: does cyst
size change the tip of the scale? A critical analysis of the
revised international consensus guidelines in a large
single-institutional series. Ann Surg 2013;258:466-475.
Kanno A, Satoh K, Hirota M, et al: Prediction of inva-
sive carcinoma in branch type intraductal papillary
mucinous neoplasms of the pancreas. ] Gastroenterol
2010;45:952-959.

Fritz S, Hackert T, Hinz U, et al: Role of serum carbo-
hydrate antigen 19-9 and carcinoembryonic antigen in
distinguishing between benign and invasive intraductal
papillary mucinous neoplasm of the pancreas. Br ] Surg
2011;98:104-110.

Viszeralmedizin 2015;31:47-52

51



| &)

w

>4

>

~

| @)

®©

Salvia R, Crippa S, Falconi M, et al: Branch-duct intra-
ductal papillary mucinous neoplasms of the pancreas:
to operate or not to operate? Gut 2007;56:1086-1090.
Tanno S, Nakano Y, Nishikawa T, et al: Natural history
of branch duct intraductal papillary-mucinous neo-
plasms of the pancreas without mural nodules: long
term follow-up results. Gut 2008;57:339-343.

Woo SM, Ryu JK, Lee SH, et al: Branch duct intraductal
papillary mucinous neoplasms in a prospective series of
190 patients. Br J Surg 2009;96:405-411.

Uehara H, Ishikawa O, Katayama K, et al: Size of mural
nodule as an indicator of surgery for branch-duct intra-
ductal papillary mucinous neoplasm of the pancreas
during follow-up. ] Gastroenterol 2011;46:657-663.
Maguchi H, Tanno S, Mizuno N: Natural history of
branch duct intraductal papillary mucinous neoplasm: a
multicenter study in Japan. Pancreas 2011;40:364-370.
Tang RS, Weinberg B, Dawson DW, et al: Evaluation of
the guidelines for management of pancreatic branch-
duct intraductal papillary mucinous neoplasm. Clin
Gastroenterol Hepatol 2008;6:815-819; quiz 719.
Pelaez-Luna M, Chari ST, Smyrk TC, et al: Do consen-
sus indications for resection in branch duct intraductal
papillary mucinous neoplasm predict malignancy? A
study of 147 patients. Am ] Gastroenterol 2007;102:
1759-1764.

»30

>3

—_

>3

5]

>3

@

>34

» 35

Huang ES, Gazelle GS, Hur C: Consensus guidelines in
the management of branch duct intraductal papillary
mucinous neoplasm: a cost-effectiveness analysis. Dig
Dis Sci 2010;55:852-860.

Provenzale D, Lipscomb J: Cost-effectiveness: defini-
tions and use in the gastroenterology literature. Am J
Gastroenterol 1996;91:1488-1493.

Pignone M, Saha S, Hoerger T, Mandelblatt J: Cost-ef-
fectiveness analyses of colorectal cancer screening: a
systematic review for the U.S. Preventive Services Task
Force. Ann Intern Med 2002;137:96-104.

Lerch MM, Braun J, Harder M, et al: Posteroperative
adaptation of the small intestine after total colectomy
and J-pouch-anal anastomosis. Dis Colon Rectum 1989;
32:600-608.

Das A, Ngamruengphong S, Nagendra S, Chak A:
Asymptomatic pancreatic cystic neoplasm: a cost-effec-
tiveness analysis of different strategies of management.
Gastrointest Endosc 2009;70:690-699.

Arias E: United States life tables, 2003. Natl Vital Stat
Rep 2006;54:1-40.

52

Viszeralmedizin 2015;31:47-52

»36

»37

>33

»39

Khalid A, Brugge W: ACG practice guidelines for the
diagnosis and management of neoplastic pancreatic
cysts. Am J Gastroenterol 2007;102:2339-2349.
Rodriguez JR, Salvia R, Crippa S, Warshaw AL, Bassi C,
Falconi M, Thayer SP, Lauwers GY, Capelli P, Mino-
Kenudson M, Razo O, McGrath D, Pederzoli P,
Ferndndez-Del Castillo C: Branch-duct intraductal
papillary mucinous neoplasms: observations in 145 pa-
tients who underwent resection. Gastroenterology 2007;
133:72-79.

Yamaguchi K, Kanemitsu S, Hatori T, Maguchi H,
Shimizu Y, Tada M, Nakagohri T, Hanada K, Osanai
M, Noda Y, Nakaizumi A, Furukawa T, Ban S, Nobu-
kawa B, Kato Y, Tanaka M: Pancreatic ductal adenocar-
cinoma derived from IPMN and pancreatic ductal ade-
nocarcinoma concomitant with IPMN. Pancreas 2011;
40:571-580.

Yamada S, Fujii T, Shimoyama Y, Kanda M, Nakayama
G, Sugimoto H, Koike M, Nomoto S, Fujiwara M, Nakao
A, Kodera Y: Clinical implication of morphological sub-
types in management of intraductal papillary mucinous
neoplasm. Ann Surg Oncol 2014;21:2444-2452.

Budde/Beyer/Kiihn/Lerch/Mayerle




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (eciRGB v2)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (ISO Coated v2 \050ECI\051)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /WorkingCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 842.000]
>> setpagedevice


	CitRef_1: 
	CitRef_2: 
	CitRef_3: 
	CitRef_4: 
	CitRef_5: 
	CitRef_6: 
	CitRef_7: 
	CitRef_8: 
	CitRef_9: 
	CitRef_10: 
	CitRef_11: 
	CitRef_12: 
	CitRef_13: 
	CitRef_14: 
	CitRef_15: 
	CitRef_16: 
	CitRef_17: 
	CitRef_18: 
	CitRef_19: 
	CitRef_20: 
	CitRef_21: 
	CitRef_22: 
	CitRef_23: 
	CitRef_24: 
	CitRef_25: 
	CitRef_26: 
	CitRef_27: 
	CitRef_28: 
	CitRef_29: 
	CitRef_30: 
	CitRef_31: 
	CitRef_32: 
	CitRef_33: 
	CitRef_34: 
	CitRef_35: 
	CitRef_36: 
	CitRef_37: 
	CitRef_38: 
	CitRef_39: 


